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SE-310

SE-310
INVITATION FOR DESIGN-BID-BUILD CONSTRUCTION SERVICES

AGENCY/OWNER:  University of South Carolina (USC)
PROJECT NAME:  Taylor House Interior Renovations Phase VI
PROJECT NUMBER:  H27-Z493 / 50003531-2 CONSTRUCTION 
COST RANGE: $ 1,600,000 to$ 1,750,000
PROJECT LOCATION:  1505 Senate Street, Columbia, SC 29208
DESCRIPTION OF PROJECT/SERVICES:  Interior finishes, new ADA restrooms, new LULA elevator, new and repaired 
lighting and electrical devices, minimal HVAC, plumbing, fire protection work; and other miscellaneous repairs. Bids shall be 
submitted in accordance of hand-delivery or mail service only. Small and Minority Business participation is highly encouraged.
BID/SUBMITTAL DUE DATE:  9/20/23 TIME:  2:30PM NUMBER OF COPIES:  1
PROJECT DELIVERY METHOD:   Design-Bid-Build
AGENCY PROJECT COORDINATOR:  Aimee B. Rish, Procurement Manager
EMAIL:  Arish@fmc.sc.edu TELEPHONE:  803-777-2261
DOCUMENTS MAY BE OBTAINED FROM:  http://purchasing.sc.edu

BID SECURITY IS REQUIRED IN AN AMOUNT NOT LESS THAN 5% OF THE BASE BID.
PERFORMANCE AND LABOR & MATERIAL PAYMENT BONDS:  The successful Contactor will be required to provide 
Performance and Labor and Material Payment Bonds, each in the amount of 100% of the Contract Price.
DOCUMENT DEPOSIT AMOUNT: $  N/A IS DEPOSIT REFUNDABLE Yes  No  N/A  
Bidders must obtain Bidding Documents/Plans from the above listed source(s) to be listed as an official plan holder.  Bidders that rely on copies obtained from 
any other source do so at their own risk.  All written communications with official plan holders & bidders will be via email or website posting.
Agency WILL NOT accept Bids sent via email.

All questions & correspondence concerning this Invitation shall be addressed to the A/E.

A/E NAME:  The BoudreauxGroup, Inc. / Karen Quinn, AIA A/E CONTACT:  1519 Sumter Street (P.O. Box 5695)

EMAIL:  kquinn@boudreauxgroup.com TELEPHONE:  803-779-0247

PRE-BID CONFERENCE: Yes  No  MANDATORY ATTENDANCE: Yes  No  
PRE-BID DATE:   9/7/2023 TIME:   10:00AM

PRE-BID PLACE:   Taylor House Site; 1505 Senate Street, Columbia, SC
BID OPENING PLACE:   1600 Hampton Street; Suite 605; Columbia, SC 29208
BID DELIVERY ADDRESSES:

HAND-DELIVERY: MAIL SERVICE:
Attn: Aimee B. Rish "Bid Enclosed H27-Z493/50003531-2" Attn: Aimee B. Rish "Bid Enclosed H27-Z493/50003531-2"
1600 Hampton Street Suite 606 1600 Hampton Street Suite 606
Columbia, SC 29208 Columbia, SC 29208

IS PROJECT WITHIN AGENCY CONSTRUCTION CERTIFICATION? (Agency MUST check one) Yes  No  

APPROVED BY: DATE:      
(OSE Project Manager)
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BID SUBMITTED BY:       
(Bidder's Name)

BID SUBMITTED TO:  University of South Carolina
(Agency’s Name)

FOR: PROJECT  NAME:  Taylor House Interior Renovation Phase VI
PROJECT  NUMBER:  H27-Z493 / 50003531-2

OFFER

§ 1. In response to the Invitation for Construction Services and in compliance with the Instructions to Bidders for the above-
named Project, the undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into a Contract with the 
Agency on the terms included in the Bidding Documents, and to perform all Work as specified or indicated in the Bidding 
Documents, for the prices and within the time frames indicated in this Bid and in accordance with the other terms and 
conditions of the Bidding Documents.

§ 2. Pursuant to SC Code § 11-35-3030(1), Bidder has submitted Bid Security in the amount and form required by the Bidding 
Documents.

§ 3. Bidder acknowledges the receipt of the following Addenda to the Bidding Documents and has incorporated the effects of 
said Addenda into this Bid:
(Bidder, check all that apply.  Note, there may be more boxes than actual addenda.  Do not check boxes that do not apply)

ADDENDA:   #1   #2   #3   #4   #5

§ 4. Bidder accepts all terms and conditions of the Invitation for Bids, including, without limitation, those dealing with the 
disposition of Bid Security.  Bidder agrees that this Bid, including all Bid Alternates, if any, may not be revoked or 
withdrawn after the opening of bids, and shall remain open for acceptance for a period of   60   Days following the Bid 
Date, or for such longer period of time that Bidder may agree to in writing upon request of the Agency. 

§ 5. Bidder herewith offers to provide all labor, materials, equipment, tools of trades and labor, accessories, appliances, 
warranties and guarantees, and to pay all royalties, fees, permits, licenses and applicable taxes necessary to complete the 
following items of construction work:

§ 6.1 BASE BID WORK (as indicated in the Bidding Documents and generally described as follows):   Renovations to include 
interior finishes, new ADA restrooms, new LULA elevator, and repaired lighting and electrical devices as per the 
specifications

$ , which sum is hereafter called the Base Bid.
(Bidder to insert Base Bid Amount on line above)
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§ 6.2 BID ALTERNATES as indicated in the Bidding Documents and generally described as follows:

ALTERNATE # 1 (Brief Description):   Provide site work and alterations associated with new ADA ramp and railings at 
back brick patio. Alternate pricing also includes installation of automatic door operator. See civil and architectural 
drawings for work. Base Bid includes repairs to the porch and existing back stairs only.

 ADD TO or  DEDUCT FROM BASE BID:  $

(Bidder to mark appropriate box to clearly indicate the price adjustment offered for each Alternate)

ALTERNATE # 2 (Brief Description):   N/A

 ADD TO or  DEDUCT FROM BASE BID:  $

(Bidder to mark appropriate box to clearly indicate the price adjustment offered for each Alternate)

ALTERNATE # 3 (Brief Description):        

 ADD TO or  DEDUCT FROM BASE BID:  $

(Bidder to mark appropriate box to clearly indicate the price adjustment offered for each Alternate)

§ 6.3 UNIT PRICES:
BIDDER offers for the Agency’s consideration and use, the following UNIT PRICES.  The UNIT PRICES offered by 
BIDDER indicate the amount to be added to or deducted from the CONTRACT SUM for each item-unit combination.  
UNIT PRICES include all costs to the Agency, including those for materials, labor, equipment, tools of trades and labor, 
fees, taxes, insurance, bonding, overhead, profit, etc.  The Agency reserves the right to include or not to include any of 
the following UNIT PRICES in the Contract and to negotiate the UNIT PRICES with BIDDER prior to including in the 
Contract.

UNIT OF
No. ITEM  MEASURE ADD DEDUCT

  1.   N/A           $   $

  2.                  $   $

  3.                  $   $

  4.                  $   $

  5.                  $   $

  6.                  $   $
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§ 7. LISTING OF PROPOSED SUBCONTRACTORS PURSUANT TO SECTION 3020(b)(i), CHAPTER 
35, TITLE 11 OF THE SOUTH CAROLINA CODE OF LAWS, AS AMENDED
(See Instructions on the following page BF-2A)

Bidder shall use the below-listed Subcontractors in the performance of the Subcontractor Classification work listed:
(A)

SUBCONTRACTOR
LICENSE CLASSIFICATION

or SUBCLASSIFICATION
NAME

(Completed by Agency)

(B)
LICENSE

CLASSIFICATION or
SUBCLASSIFICATION

ABBREVIATION
(Completed by Agency)

(C)
SUBCONTRACTOR and/or

PRIME CONTRACTOR
(Required - must be completed by Bidder)

(D)
SUBCONTRACTOR'S 

and/or
PRIME CONTRACTOR'S

SC LICENSE NUMBER
(Requested, but not Required)

BASE BID

No subcontractor listing 
required to be listed on this 
form

     

          

          

          

ALTERNATE #1

          

          

          

          

ALTERNATE #2

N/A      

          

          

          

ALTERNATE #3

N/A      

          

          

          

If a Bid Alternate is accepted, Subcontractors listed for the Bid Alternate shall be used for the work of both the Alternate and the 
Base Bid work.

 .



2023 Edition

SE-330
LUMP SUM BID FORM

BF – 2A SE-330

INSTRUCTIONS FOR
SUBCONTRACTOR LISTING

1. Section 7 of the Bid Form sets forth an Agency-developed list of subcontractor license classifications or subclassifications 
for which Bidder is required to identify the entity (subcontractor(s) and/or himself) Bidder will use to perform this work.
a. Columns A & B:  The Agency fills out these columns to identify the subcontractor license classification / 

subclassification and related license abbreviation for which the Bidder must list either a subcontractor or himself as the 
entity that will perform this work.  In Column A, the subcontractor license classification/subclassification is identified 
by name and in Column B, the related contractor license abbreviation (per Title 40 of the SC Code of Laws) is listed.  
Abbreviations of licenses can be found at:
 https://llr.sc.gov/clb/PDFFiles/CLBClassificationAbbreviations.pdf.  If the Agnecy has not identified a subcontractor 
license classification/subclassification, the Bidder does not list a subcontractor.

b. Columns C and D:  In these columns, the Bidder identifies the subcontractors it will use for the work of each license 
listed by the Agency in Columns A & B.  Bidder must identify only the subcontractor(s) who will perform the work and 
no others.  Bidders must make sure that their identification of each subcontractor is clear and unambiguous.  A listing 
that could be any number of different entities may be cause for rejection of the bid as non-responsive.  For example, a 
listing of M&M without additional information may be problematic if there are multiple different licensed contractors 
in South Carolina whose names start with M&M.

2. Subcontractor Defined:  For purposes of subcontractor listing, a subcontractor is an entity who will perform work or render 
service to the prime contractor to or about the construction site pursuant to a contract with the prime contractor.  Bidder 
should not identify sub-subcontractors in the spaces provided on the bid form but only those entities with which Bidder will 
contract directly.  Likewise, do not identify material suppliers, manufacturers, and fabricators that will not perform physical 
work at the site of the project but will only supply materials or equipment to the Bidder or proposed subcontractor(s). 

3. Subcontractor Qualifications:  Bidder must only list subcontractors who possess a South Carolina contractor’s license that 
includes the license classification and/or subclassification identified by the Agency in Columns A & B.  The subcontractor 
license must also be within the appropriate license group for the work.  If Bidder lists a subcontractor who is not qualified 
to perform the work, the Bidder will be rejected as non-responsible.

4. Use of Own forces:  If, under the terms of the Bidding Documents and SC Contractor Licensing laws, Bidder is qualified 
to perform the work of a listed subcontractor classification or subclassification and Bidder does not intend to subcontract 
such work but to use Bidder’s own employees to perform such work, the Bidder must insert itself in the space provided. 

5. Use of Multiple Subcontractors:
a. If Bidder intends to use multiple subcontractors to perform the work of a single license classification/subclassification, 

Bidder must insert the name of each subcontractor Bidder will use, preferably separating the name of each by the word 
“and”.  If Bidder intends to use both his own employees to perform a part of the work of a single license 
classification/subclassification and to use one or more subcontractors to perform the remaining work, Bidder must insert 
itself and each subcontractor, preferably separating them with the word “and”.  Bidder must use each entity listed for 
the work of a single license classification/subclassification in the performance of that work.

b. Optional Listing Prohibited:  Bidder may not list multiple subcontractors for a license classification/subclassification 
in a form that provides the Bidder the option, after bid opening or award, to choose one or more but not all the listed 
subcontractors to perform the work for which they are listed.  A listing, which on its face requires subsequent explanation 
to determine whether it is an optional listing, is non-responsive.  If Bidder intends to use multiple entities to perform 
the work for a single listing, Bidder must clearly set forth on the bid form such intent.  Bidder may accomplish this by 
simply inserting the word “and” between the names of each entity listed.  Agency will reject as non-responsive a listing 
that contains the names of multiple subcontractors separated by a blank space, the word “or”, a virgule (that is a /), or 
any separator that the Agency may reasonably interpret as an optional listing.

6. If Bidder is awarded the contract, Bidder must, except with the approval of the Agency for good cause shown, use the listed 
entities to perform the work for which they are listed. 

7. If Bidder is awarded the contract, Bidder will not be allowed to substitute another entity as subcontractor in place of a 
subcontractor listed in Section 7 of the Bid except for one or more of the reasons allowed by the SC Code of Laws.

8. Bidder’s failure to identify an entity (subcontractor or himself) to perform the work of a subcontractor listed in Columns A 
& B will render the Bid non-responsive.

https://llr.sc.gov/clb/PDFFiles/CLBClassificationAbbreviations.pdf
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§ 8. LIST OF MANUFACTURERS, MATERIAL SUPPLIERS, AND SUBCONTRACTORS OTHER 
THAN SUBCONTRACTORS LISTED IN SECTION 7 ABOVE (FOR INFORMATION ONLY):

Pursuant to instructions in the Invitation for Construction Services, if any, Bidder will provide to Agency upon the 
Agency’s request and within 24 hours of such request, a listing of manufacturers, material suppliers, and subcontractors, 
other than those listed in Section 7 above, that Bidder intends to use on the project.  Bidder acknowledges and agrees that 
this list is provided for purposes of determining responsibility and not pursuant to the subcontractor listing requirements 
of SC Code § 11-35-3020(b)(i).

§ 9. TIME OF CONTRACT PERFORMANCE AND LIQUIDATED DAMAGES

a) CONTRACT TIME

Bidder agrees that the Date of Commencement of the Work shall be established in a Notice to Proceed to be issued 
by the Agency.  Bidder agrees to substantially complete the Work within         240   Calendar Days 
from the Date of Commencement, subject to adjustments as provided in the Contract Documents.

b) LIQUIDATED DAMAGES

Bidder further agrees that from the compensation to be paid, the Agency shall retain as Liquidated Damages the 
amount of $      200.00   for each Calendar Day the actual construction time required to achieve Substantial 
Completion exceeds the specified or adjusted time for Substantial Completion as provided in the Contract Documents.  
This amount is intended by the parties as the predetermined measure of compensation for actual damages, not as a 
penalty for nonperformance.

§ 10. AGREEMENTS

a) Bidder agrees that this bid is subject to the requirements of the laws of the State of South Carolina.

b) Bidder agrees that at any time prior to the issuance of the Notice to Proceed for this Project, this Project may be 
canceled for the convenience of, and without cost to, the State.

c) Bidder agrees that neither the State of South Carolina nor any of its agencies, employees or agents shall be responsible 
for any bid preparation costs, or any costs or charges of any type, should all bids be rejected or the Project canceled 
for any reason prior to the issuance of the Notice to Proceed. 

§ 11. ELECTRONIC BID BOND

By signing below, the Principal is affirming that the identified electronic bid bond has been executed and that the Principal 
and Surety are firmly bound unto the State of South Carolina under the terms and conditions of the AIA Document A310, 
Bid Bond, referenced in the Bidding Documents.

ELECTRONIC BID BOND NUMBER: 

SIGNATURE AND TITLE:
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CONTRACTOR'S CLASSIFICATIONS AND SUBCLASSIFICATIONS WITH LIMITATION

SC Contractor's License Number(s):

Classification(s) & Limits:

Subclassification(s) & Limits:

By signing this Bid, the person signing reaffirms all representation and certification made by both 
the person signing and the Bidder, including without limitation, those appearing in Article 2 of the 
SCOSE Version of the AIA Document A701, Instructions to Bidders, is expressly incorporated by 
reference.

BIDDER’S LEGAL NAME:

ADDRESS:

TELEPHONE:

EMAIL:

SIGNATURE: DATE:

PRINT NAME:

TITLE:
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TUVWXYZ�T[����X]_VUTXV]Ùa�W_abUT_XZ�T_¼�½]_¼a�cT[�[d�efgfhijcT[�[d[d�Xfh��¾��i�f���¾�Wg��hig�f[��ur��nsol|ponl�{u|}}��ln�m�r�prlomtmp|or{�nt�ms{~l|spr�|ppr�o|�}r�on�our�yzsrlr�m�rspms��pnq�}m|spr�zmou�our�lr�~mlrqrso{�ms�oum{��lomp}r�����|o�our�tn}}nzms��omqr{¿�ÀÁÂ��lmnl�on�pnqqrsprqrso�ntour�vnlwÃ�À�Â�~�ns�lrsrz|}�nl�lr�}|prqrso�nt�r|pu�lr�~mlr���n}mp��nt�ms{~l|sprÃ�|s��À�Â�~�ns�our�yzsrl�{�zlmoorslr�~r{o���s�|��momns|}�prlomtmp|or�r�m�rspms��pnsoms~|omns�nt�pnqqrlpm|}�}m|�m}mo��pn�rl|�rx�msp}~�ms��pn�rl|�r�tnlpnq�}ror��n�rl|omns{x�{u|}}��r�{~�qmoor��zmou�our�tms|}����}mp|omns�tnl�k|�qrso�|s��ourlr|torl�~�ns�lrsrz|}�nllr�}|prqrso�nt�{~pu�pn�rl|�r�~som}�our�r��ml|omns�nt�our��rlmn�{�lr�~mlr������rpomns�������Á�|s���rpomns�������Á���urprlomtmp|or{�zm}}�{unz�our�yzsrl�|{�|s�|��momns|}�ms{~lr��ns�our��nsol|ponl�{��nqqrlpm|}�Ärsrl|}�Åm|�m}mo��|s��r�pr{{nl�~q�lr}}|�}m|�m}mo���n}mp��nl��n}mpmr{��Æstnlq|omns�pnsprlsms��lr�~pomns�nt�pn�rl|�r�ns�|ppn~so�nt�lr�m{r��}mqmo{�nlp}|mq{��|m��~s�rl�our�Ärsrl|}����lr�|orx�nl��noux�{u|}}��r�t~lsm{ur�����our��nsol|ponl�zmou�lr|{ns|�}r��lnq�osr{{�cT[�[d[\�¼f������jf��ig��afj¾ÇWg��hf��Uf�fg���g�[��ur��nsol|ponl�{u|}}��m{p}n{r�on�our�yzsrl�|s���r�~pom�}r�nl�{r}tÈ�ms{~lr��lrorsomns{�|��}mp|�}r�on�|s��ms{~l|spr�lr�~mlr��on��r��ln�m�r�����our��nsol|ponl�cT[�[d[��T������gij�Wg��hf��]�j�ºi���g�[��n�our�t~}}r{o�r�orso��rlqmoor�����}|zx�our��nsol|ponl�{u|}}�p|~{r�ourpnqqrlpm|}��rsrl|}�}m|�m}mo��pn�rl|�r�on�msp}~�r�ÀÁÂ�our�yzsrlx�our��lpumorpox�|s��our��lpumorpo�{�pns{~}o|so{�|{|��momns|}�ms{~lr�{�tnl�p}|mq{�p|~{r��ms�zun}r�nl�ms��|lo����our��nsol|ponl�{�sr�}m�rso�|po{�nl�nqm{{mns{��~lms��ourÉÊËÌÍËÎÉÎÏ�ÌÉÐÏÉÐÏÍÎÌÌÑÑÒÏÒÊÊ
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UVWXYZ[XVY\]�V̂_YZX̀VW]a�ZWb�cde�Xf_�ghW_Y�Z]�ZW�Zbb̀X̀VWZi�̀W]jY_b�kVY�[iZ̀l]�[Zj]_b�̀W�hfVi_�VY�̀W�̂ZYX�mn�Xf_�UVWXYZ[XVY\]�W_oìo_WX�Z[X]�VY�Vl̀]]̀VW]�kVY�hf̀[f�iV]]�V[[jY]�bjỲWo�[Vl̂ i_X_b�V̂_YZX̀VW]p�qf_�Zbb̀X̀VWZi�̀W]jY_b�[Vr_YZo_�]fZii�m_�̂ỲlZYn�ZWb�WVWs[VWXỲmjXVYn�XV�ZWn�Vk�Xf_�ghW_Y\]�o_W_YZi�ìZm̀ìXn�̀W]jYZW[_�̂Vì[̀_]�ZWb�]fZii�Ẑ în�XV�mVXf�VWoV̀Wo�ZWb�[Vl̂ i_X_b�V̂_YZX̀VW]t�hf_Xf_Y�]j[f�V̂_YZX̀VW]�m_�mn�Xf_�UVWXYZ[XVY�VY�mn�Z�ujm[VWXYZ[XVY�VY�mn�ZWnVW_�b̀Y_[Xin�VY�̀Wb̀Y_[Xin�_l̂ iVn_b�mn�ZWn�Vk�Xf_lt�VY�mn�ZWnVW_�kVY�hfV]_�Z[X]�ZWn�Vk�Xf_l�lZn�m_�ìZmi_p�qV�Xf_�_vX_WX�[Vll_Y[̀Ziin�ZrZ̀iZmi_t�Xf_�Zbb̀X̀VWZi�̀W]jY_b�[Vr_YZo_�]fZii�m_�WV�i_]]�XfZW�XfZX�̂YVr̀b_b�mn�wW]jYZW[_�u_Yr̀[_]�gkk̀[_t�wW[p�cwuge�kVYl]�Ux�dy�zy�y{�y|t�Ux�dy�}{�y{�y|t�ZWbt�h̀Xf�Y_]̂_[X�XV�Xf_�~Y[f̀X_[X�ZWb�Xf_�~Y[f̀X_[X\]�[VW]jiXZWX]t�Ux�dy�}d�y{�y|p����������~�kZ̀ijY_�mn�Xf_�ghW_Y�XV�_̀Xf_Y�c̀e�b_lZWb�Z�[_YX̀k̀[ZX_�Vk�̀W]jYZW[_�VY�hỲXX_W�_WbVY]_l_WX�Y_�j̀Y_b�mnu_[X̀VW�~p}t�VY�c̀̀e�Y_�_[X�Z�[_YX̀k̀[ZX_�VY�_WbVY]_l_WX�VW�Xf_�oYVjWb]�XfZX�̀X�kZ̀i]�XV�[Vl̂in�h̀Xf�u_[X̀VW�~p}t�]fZii�WVXm_�[VW]̀b_Y_b�Z�hZ̀r_Y�Vk�UVWXYZ[XVY�]�VmìoZX̀VW]�XV�VmXZ̀W�Xf_�Y_�j̀Y_b�̀W]jYZW[_p��������������������������������������������������������qf_�UVWXYZ[XVY�]fZii�̂jY[fZ]_�ZWb�lZ̀WXZ̀W�Xf_�kViiVh̀Wo�Xn̂_]�ZWb�ìl̀X]�Vk�̀W]jYZW[_�kYVl�ZW�̀W]jYZW[_[Vl̂ ZWn�VY�̀W]jYZW[_�[Vl̂ ZẀ_]�iZhkjiin�ZjXfVỲ�_b�XV�̀]]j_�̀W]jYZW[_�̀W�Xf_��jỲ]b̀[X̀VW�hf_Y_�Xf_��YV�_[X�̀]�iV[ZX_bpqf_�UVWXYZ[XVY�]fZii�lZ̀WXZ̀W�Xf_�Y_�j̀Y_b�̀W]jYZW[_�jWX̀i�Xf_�_v̂ ỲZX̀VW�Vk�Xf_�̂_ỲVb�kVY�[VYY_[X̀VW�Vk��VY��Z]�]_XkVYXf�̀W�u_[X̀VW�zdpdpd�Vk�Xf_�x_W_YZi�UVWb̀X̀VW]t�kVY�]j[f�VXf_Y�̂_ỲVb�kVY�lZ̀WX_WZW[_�Vk�[Vl̂ i_X_b�V̂_YZX̀VW][Vr_YZo_�Z]�]̂_[̀k̀_b�̀W�Xf_�UVWXYZ[X��V[jl_WX]t�VY�jWi_]]�Z�b̀kk_Y_WX�bjYZX̀VW�̀]�]XZX_b�m_iVh ¡¢£�¤¥¦�§̈©¤ª«¬¤̈ª�®�ª¦̄°ª¦±�¤̈�²«©¤«©�©®°ª«©¬¦�£̈ª�«�±°ª«¤̈©�̈¤¥¦ª�¤¥«©�¤¥¦�¦³́ª«¤̈©�̈£�¤¥¦�́¦ª̈±�£̈ª�¬̈ªª¦¬¤̈©£̈�µ̈ ª¶·�®¤«¤¦�¤¥¦�±°ª«¤̈©̧¹�����������ºº�����»�¼�����»�½��¾�»��¿�����������UVll_Y[̀Zi�x_W_YZi�À̀Zm̀ìXn�̀W]jYZW[_�kVY�Xf_��YV�_[X�hỲXX_W�VW�ZW�V[[jYY_W[_�kVYl�h̀Xf�̂Vì[n�ìl̀X]�VkWVX�i_]]�XfZW�Áztyyytyyy�_Z[f�V[[jYY_W[_t�Áztyyytyyy�o_W_YZi�ZooY_oZX_t�Áztyyytyyy�ZooY_oZX_�kVY�̂YVbj[X]s[Vl̂ i_X_bV̂_YZX̀VW]�fZ�ZYbt�Áztyyytyyy�̂_Y]VWZi�ZWb�Zbr_YX̀]̀Wo�̀W�jYnt�ÁÂytyyy�k̀Y_�bZlZo_�cZWn�VW_�k̀Y_et�ZWb�ÁÂtyyy�l_b̀[Zi_v̂_W]_�cZWn�VW_�̂_Y]VWe�̂YVr̀b̀Wo�[Vr_YZo_�kVY�[iZ̀l]�̀W[ijb̀Wo��� bZlZo_]�m_[Zj]_�Vk�mVb̀in�̀W�jYnt�]̀[�W_]]�VY�b̀]_Z]_t�̀W[ijb̀Wo�V[[ĵZX̀VWZi�]̀[�W_]]�VY�b̀]_Z]_t�ZWb�b_ZXf�Vk�ZWn�̂_Y]VWa���� _̂Y]VWZi�̀W�jYn�ZWb�Zbr_YX̀]̀Wo�̀W�jYna���� bZlZo_]�m_[Zj]_�Vk�̂fn]̀[Zi�bZlZo_�XV�VY�b_]XYj[X̀VW�Vk�XZWòmi_�̂YV̂_YXnt�̀W[ijb̀Wo�Xf_�iV]]�Vk�j]_�Vk�]j[f�̂YV̂_YXna���� mVb̀in�̀W�jYn�VY�̂YV̂_YXn�bZlZo_�ZỲ]̀Wo�VjX�Vk�[Vl̂ i_X_b�V̂_YZX̀VW]a�ZWb��Ã� Xf_�UVWXYZ[XVY\]�̀Wb_lẀXn�VmìoZX̀VW]�jWb_Y�u_[X̀VW�}pzÄ�Vk�Xf_�x_W_YZi�UVWb̀X̀VW]p������������qf_�UVWXYZ[XVY\]�UVll_Y[̀Zi�x_W_YZi�À̀Zm̀ìXn�̂Vì[n�jWb_Y�Xf̀]�u_[X̀VW�~p}pdpd�]fZii�WVX�[VWXZ̀W�ZW_v[ij]̀VW�VY�Y_]XỲ[X̀VW�Vk�[Vr_YZo_�kVY�Xf_�kViiVh̀Wo ��� UiZ̀l]�mn�VW_�̀W]jY_b�ZoZ̀W]X�ZWVXf_Y�̀W]jY_bt�̀k�Xf_�_v[ij]̀VW�VY�Y_]XỲ[X̀VW�̀]�mZ]_b�]Vi_in�VW�Xf_�kZ[X�XfZX�Xf_�[iZ̀lZWX�̀]�ZW�̀W]jY_bt�ZWb�Xf_Y_�hVjib�VXf_Yh̀]_�m_�[Vr_YZo_�kVY�Xf_�[iZ̀lp���� UiZ̀l]�kVY�̂YV̂_YXn�bZlZo_�XV�Xf_�UVWXYZ[XVY\]��VY��ZỲ]̀Wo�VjX�Vk�Xf_�̂YVbj[X]s[Vl̂ i_X_b�V̂_YZX̀VW]�fZ�ZYb�hf_Y_�Xf_�bZlZo_b��VY��VY�Xf_��VY��VjX�Vk�hf̀[f�Xf_�bZlZo_�ZỲ]_]�hZ]�̂_YkVYl_b�mn�Z�ujm[VWXYZ[XVYp���� UiZ̀l]�kVY�mVb̀in�̀W�jYn�VXf_Y�XfZW�XV�_l̂ iVn__]�Vk�Xf_�̀W]jY_bp���� UiZ̀l]�kVY�̀Wb_lẀXn�jWb_Y�u_[X̀VW�}pzÄ�Vk�Xf_�x_W_YZi�UVWb̀X̀VW]�ZỲ]̀Wo�VjX�Vk�̀W�jYn�XV�_l̂ iVn__]�Vk�Xf_�̀W]jY_bp��Ã� UiZ̀l]�VY�iV]]�_v[ijb_b�jWb_Y�Z�̂ỲVY�hVY��_WbVY]_l_WX�VY�VXf_Y�]̀l̀iZY�_v[ij]̀VWZYn�iZWojZo_p��Å� UiZ̀l]�VY�iV]]�bj_�XV�̂fn]̀[Zi�bZlZo_�jWb_Y�Z�̂ỲVY�̀W�jYn�_WbVY]_l_WX�VY�]̀l̀iZY�_v[ij]̀VWZYn�iZWojZo_p��Æ� UiZ̀l]�Y_iZX_b�XV�Y_]̀b_WX̀Zit�ljiX̀skZl̀int�VY�VXf_Y�fZm̀XZX̀VWZi�̂YV�_[X]t�̀k�Xf_��VY��̀]�XV�m_�̂_YkVYl_b�VW�]j[f�Z�̂YV�_[Xp��Ç� UiZ̀l]�Y_iZX_b�XV�YVVk̀Wot�̀k�Xf_��VY��̀WrVir_]�YVVk̀Wop��È� UiZ̀l]�Y_iZX_b�XV�_vX_ỲVY�̀W]jiZX̀VW�k̀Ẁ]f�]n]X_l]�cÉwÊuet�]nWXf_X̀[�]Xj[[V�VY�]̀l̀iZY�_vX_ỲVY�[VZX̀Wo]�VY�]jYkZ[_]t�̀k�Xf_��VY��̀WrVir_]�]j[f�[VZX̀Wo]�VY�]jYkZ[_]p���Ë�UiZ̀l]�Y_iZX_b�XV�_ZYXf�]jm]̀b_W[_�VY�lVr_l_WXt�hf_Y_�Xf_��VY��̀WrVir_]�]j[f�fZ�ZYb]p�����UiZ̀l]�Y_iZX_b�XV�_v̂iV]̀VWt�[ViiẐ]_�ZWb�jWb_YoYVjWb�fZ�ZYb]t�hf_Y_�Xf_��VY��̀WrVir_]�]j[f�fZ�ZYb]p�ÌÍÎÏÐÎÑÌÑÒ�ÏÌÓÒÌÓÒÐÑÏÏÔÔÕÒÕÍÍ
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UVWXWYWX�Z[\]̂ ]_̀ab�c̀d_̀à\e�f]gbh̀ij�gbk̀fabl�]mibno�din�i]ip]mibn�gbk̀fabl�[lbno�_e�\kb�q]i\hdf\]ho�m̀\k�r]àfe�à̂ \̀l�]s�i]\�abll�\kdi�tuovvvovvv��rbh�dff̀nbi\o�s]h�_]ǹae�̀iw[heo�nbd\k�]s�die�rbhl]io�din�rh]rbh\e�nd̂djb�dh̀l̀ij�][\�]s�\kb�]mibhlk̀ro�̂d̀i\bidifb�din�[lb�]s�\k]lb�̂]\]h�gbk̀fabl�da]ij�m̀\k�die�]\kbh�l\d\[\]h̀ae�hbx[̀hbn�d[\]̂ ]_̀ab�f]gbhdjbyUVWXWYWz�{kb�q]i\hdf\]h�̂de�dfk̀bgb�\kb�hbx[̀hbn�à̂ \̀l�din�f]gbhdjb�s]h�q]̂ b̂hf̀da�|bibhda�c̀d_̀à\eo�}̂ ra]ebhl�c̀d_̀à\eo�din�Z[\]̂ ]_̀ab�c̀d_̀à\e�\kh][jk�d�f]̂ _̀id\̀]i�]s�rh̀̂ dhe�din�b~fbll�]h�[̂ _hbaad�àd_̀à\e�̀il[hdifbo�rh]g̀nbn�l[fk�rh̀̂ dhe�din�b~fbll�]h�[̂_hbaad�̀il[hdifb�r]àf̀bl�hbl[a\�̀i�\kb�ld̂b�]h�jhbd\bh�f]gbhdjb�dl�\kb�f]gbhdjbl�hbx[̀hbn�[inbh��bf\̀]i�Zy�y�y��din�Zy�y�y�o�din�̀i�i]�bgbi\�lkdaa�die�b~fbll�]h�[̂ _hbaad�àd_̀à\e�̀il[hdifb�rh]g̀nb�idhh]mbh�f]gbhdjb�\kdi�\kb�rh̀̂ dhe�r]àfey�{kb�b~fbll�r]àfe�lkdaa�i]\�hbx[̀hb�\kb�b~kd[l\̀]i�]s�\kb�[inbhaèij�à̂ \̀l�]iae�\kh][jk�\kb�df\[da�rdê bi\�_e�\kb�[inbhaèij�̀il[hbhly�{kb�[̂ _hbaad�r]àfe�à̂ \̀l�lkdaa�i]\�_b�abll�\kdit�ovvvovvvyUVWXWYW���]h�bhl��q]̂ rbild\̀]i�d\�l\d\[\]he�à̂ \̀lyUVWXWYW��}̂ ra]ebhl��c̀d_̀à\e�m̀\k�r]àfe�à̂ \̀l�i]\�abll�\kdi�tuvvovvv��bdfk�dff̀nbi\o�tuvvovvv�bdfk�b̂ra]ebbo�dint�vvovvv�r]àfe�à̂ \̀�s]h�fad̀̂ lo�ǹld_̀à\e�_bibs̀\�din�]\kbh�l̀̂ àdh�b̂ra]ebb�_bibs̀\�df\l�\kd\�dhb�drràfd_ab�\]�\kb��]h��\]�_b�rbhs]ĥbnyUVWXWYW���]ibl�Zf\o�din�\kb�c]ijlk]hb����dh_]h��]h�bhl��q]̂ rbild\̀]i�Zf\o�dl�hbx[̀hbno�̀s�\kb��]h��̀ig]agbl�kd�dhnl�dh̀l̀ij�sh]̂ �m]h��]i�]h�ibdh�idg̀jd_ab�md\bhmdelo�̀ifa[ǹij�gbllbal�din�n]f�lyUVWXWYW���il[hdifb�s]h�̂dh̀\̀̂ b�àd_̀à\e�h̀l�l�dll]f̀d\bn�m̀\k�\kb�]rbhd\̀]i�]s�d�gbllbao�̀s�\kb��]h��hbx[̀hbl�l[fk�df\̀g̀\̀blo�m̀\k�r]àfe�à̂ \̀l�]s�i]\�abll�\kdi����������������������������������������������t��������������������������rbh�fad̀̂ �din�t�� �������̀i�\kb�djjhbjd\by�UVWXWYW���il[hdifb�s]h�\kb�[lb�]h�]rbhd\̀]i�]s�̂diibn�]h�[î diibn�d̀hfhds\o�̀s�\kb��]h��hbx[̀hbl�l[fk�df\̀g̀\̀blo�m̀\kr]àfe�à̂ \̀l�]s�i]\�abll�\kdi� �����������t��������������������������rbh�fad̀̂ �din���t �������̀i�\kb�djjhbjd\by�UVWXWX��������������������� ��¡�¢�UVWXWXW£�{kb�q]i\hdf\]h�lkdaa�r[hfkdlb�din�̂d̀i\d̀io�sh]̂ �di�̀il[hdifb�f]̂ rdie�]h�̀il[hdifb�f]̂ rdìbl�adms[aaed[\k]h̀�bn�\]�̀ll[b�̀il[hdifb�̀i�\kb�w[h̀lǹf\̀]i�mkbhb�\kb�¤h]wbf\�̀l�a]fd\bno�rh]rbh\e�̀il[hdifb�mh̀\\bi�]i�d�_[̀anbh¥lh̀l��¦daaph̀l�l§�f]̂ rab\bn�gda[b�]h�bx[̀gdabi\�r]àfe�s]ĥ�din�l[ss̀f̀bi\�\]�f]gbh�\kb�\]\da�gda[b�]s�\kb�bi\̀hb�¤h]wbf\�]id�hbradfb̂bi\�f]l\�_dl̀ly�{kb�q]i\hdf\]h�l�rh]rbh\e�̀il[hdifb�f]gbhdjb�lkdaa�_b�i]�abll�\kdi�\kb�d̂][i\�]s�\kb�̀ì\̀daq]i\hdf\��[̂o�ra[l�\kb�gda[b�]s�l[_lbx[bi\�̈]ǹs̀fd\̀]il�din�ad_]h�rbhs]ĥbn�din�̂d\bh̀dal�]h�bx[̀r̂ bi\�l[rràbn�_e]\kbhly�{kb�rh]rbh\e�̀il[hdifb�lkdaa�_b�̂d̀i\d̀ibn�[i\̀a��[_l\di\̀da�q]̂rab\̀]i�din�\kbhbds\bh�dl�rh]g̀nbn�̀i��bf\̀]iZy�y�yuy�o�[iabll�]\kbhm̀lb�rh]g̀nbn�̀i�\kb�q]i\hdf\�©]f[̂ bi\l�]h�]\kbhm̀lb�djhbbn�̀i�mh̀\̀ij�_e�\kb�rdh\̀bl�\]�\k̀lZjhbb̂bi\y�{k̀l�̀il[hdifb�lkdaa�̀ifa[nb�\kb�̀i\bhbl\l�]s�\kb�ªmibho�q]i\hdf\]ho��[_f]i\hdf\]hlo�din��[_pl[_f]i\hdf\]hlì�\kb�¤h]wbf\�dl�̀il[hbnlyUVWXWXW£W£�«¡� � ��¬��  W�{kb�̀il[hdifb�hbx[̀hbn�_e�\k̀l��bf\̀]i�Zy�y�yu�lkdaa�rh]g̀nb�f]gbhdjb�s]h�ǹhbf\�rkel̀fda�a]ll]h�nd̂djb�din�lkdaa�̀ifa[nb�\kb�h̀l�l�]s�s̀hb��m̀\k�b~\binbn�f]gbhdjb�o�b~ra]l̀]io�\kbs\o�gdindàl̂o�̂dàf̀][l�̂ l̀fk̀bsof]aadrlbo�bdh\kx[d�bo�sa]]no�]h�m̀inl\]ĥy�{kb�̀il[hdifb�lkdaa�dal]�rh]g̀nb�f]gbhdjb�s]h�bil[̀ij�a]ll�]h�hbl[a\̀ijnd̂djb�sh]̂ �bhh]ho�]̂ l̀l̀]io�]h�nbs̀f̀bife�̀i�f]il\h[f\̀]i�̂b\k]nlo�m]h�̂dilk̀ro�]h�̂d\bh̀daly®̄°±²³́µ¶�·¶̧¹º�µ»¶�³́¼½¶�¹¾�̧¹½½�́°±�́°¿�́ÀÀ̧²³́·̧¶�½¼·Á̧²Â²µÃÄ«¡� � ��¬��  � Å�ÆÇ�È���
UVWXWXW£WY�Å��¢�¬�¢����������«�É��¡Ê� W�{kb�̀il[hdifb�hbx[̀hbn�_e�\k̀l��bf\̀]i�Zy�y�yu�lkdaa�rh]g̀nb�f]gbhdjb�s]h�a]ll]h�nd̂djb�\]�sdalbm]h��din�]\kbh�\b̂r]hdhe�l\h[f\[hblo�din�\]�_[̀aǹij�lel\b̂l�sh]̂ �\bl\̀ij�din�l\dh\[ry�{kb�̀il[hdifblkdaa�dal]�f]gbh�nb_h̀l�hb̂]gdao�̀ifa[ǹij�nb̂]à\̀]i�]ffdl̀]ibn�_e�bis]hfb̂bi\�]s�die�drràfd_ab�abjda�hbx[̀hb̂bi\lodin�hbdl]id_ab�f]̂ rbild\̀]i�s]h�\kb�Zhfk̀\bf\�l�din�q]i\hdf\]h�l�lbhg̀fbl�din�b~rbilbl�hbx[̀hbn�dl�d�hbl[a\�]s�l[fkìl[hbn�a]llo�̀ifa[ǹij�fad̀̂ �rhbrdhd\̀]i�b~rbilbly���iǹfd\b�_ba]m�\kb�fd[lb�]s�a]ll�din�die�drràfd_ab�l[_pà̂ \̀y�ËÌÍÎÏÍÐËÐÑ�ÎËÒÑËÒÑÏÐÎÎÓÓÔÑÔÌÌ
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� UVWXYX�Z[�\ZXX� ]Ŵ_\̀àb���� �� �� �� �� �� ��c�defefegef�hijkll�mnk�opqmrkl�psqkk�tmnkqurlkv�woti�xwylmpimrpj�zt{ojkmrtiv�mnk�|uikq�lnpjj�qkojp}k�mnk�rilwqpi}k�otjr}~�qk�wrqk��wi�kq�xk}mrti���������urmn�oqtokqm~�rilwqpi}k�uqrmmki��tq�mnk�mtmpj��pjwk�t��mnk��qt�k}m���c�defefege���Y�W�b̀̂�YX�V���]Y�[_��XW�Y���YbY�b̀Z�Xe����mnk�rilwqpi}k�qk�wrqk��y~�mnrl�xk}mrti�������rl�lwy�k}m�mt��k�w}mryjkl�tq�lkj��rilwqk��qkmkimrtilv�mnk�ztimqp}mtq�lnpjj�yk�qklotilryjk��tq�pjj�jtll�itm�}t�kqk��yk}pwlk�t��lw}n��k�w}mryjkl�tq�qkmkimrtil���c�defefe�����W�V����Z���XY���̀Z��bZ�]ŴXbV�b̀V��UZa��Yb̀Z�e��nk�|uikq�l�t}}wopi}~�tq�wlk�t��pi~�}t{ojkmk��tq�opqmrpjj~�}t{ojkmk��otqmrti�t��mnk��tq��oqrtq�mt�xwylmpimrpj�zt{ojkmrti�lnpjj�itm�}t{{ki}k�wimrj�mnk�rilwqpi}k�}t{opi~�tq�}t{opirkl�oqt�r�ris�mnk�rilwqpi}k�wi�kq�xk}mrti���������np�k�}tilkimk��ri�uqrmris�mt�mnk�}timriwpi}k�t��}t�kqpsk���nk�|uikq�pi��mnk�ztimqp}mtq�lnpjj�mp�k�it�p}mrti�urmn�qklok}m�mt�opqmrpj�t}}wopi}~�tq�wlk�mnpm�utwj��}pwlk�}pi}kjjpmrtiv�jpolkv�tq�qk�w}mrti�t��rilwqpi}kv�wijkll�mnk~�psqkk�tmnkqurlk�ri�uqrmris���c�defefef����mnk�|uikq�qk�wklml�ri�uqrmris�mnpm�rilwqpi}k��tq�qrl�l�tmnkq�mnpi�mntlk��kl}qryk��nkqkri�tq�tmnkq�lok}rpj�}pwlkl�t��jtll�yk�ri}jw�k��ri�mnk�oqtokqm~�rilwqpi}k�otjr}~v�mnk�ztimqp}mtq�lnpjjv�r��otllryjkv�ri}jw�k�lw}n�rilwqpi}kv�pi��mnk�}tlm�mnkqkt��lnpjj�yk�}npqsk��mt�mnk�|uikq�y~�pooqtoqrpmk�znpisk�|q�kq���c�defefe���k�tqk�pi�k�otlwqk�mt�jtll�{p~�t}}wqv�mnk�ztimqp}mtq�lnpjj��rjk�urmn�mnk�|uikq�p�}to~�t��kp}n�otjr}~�mnpm�ri}jw�kl�rilwqpi}k�}t�kqpskl�qk�wrqk��y~�mnrl�xk}mrti�������� p}n�otjr}~�lnpjj�}timpri�pjj�skikqpjj~�poojr}pyjk�}ti�rmrtilv��k�rirmrtilv�k�}jwlrtil�pi��ki�tqlk{kiml�qkjpmk��mt�mnrl��qt�k}m����c�defe��UZ�b�V�bZ�¡X��b¢Y����XW�V��Y�UZ£Y�V¤Y�c�defe�eg��ilwqpi}k�lkjk}mk��pi���kl}qryk��ri�mnrl�xk}mrti�����¥�lnpjj�yk�owq}nplk���qt{�pi�rilwqpi}k�}t{opi~�tq�rilwqpi}k�}t{opirkl�jpu�wjj~�pwmntqr¦k��mt�rllwk�rilwqpi}k�ri�mnk��wqrl�r}mrti�unkqk�mnk��qt�k}m�rl�jt}pmk����nk�ztimqp}mtq�lnpjj�{primpri�mnk�qk�wrqk��rilwqpi}k�wimrj�mnk�k�orqpmrti�t��mnk�okqrt���tq�}tqqk}mrti�t���tq��pl�lkm��tqmn�ri�xk}mrti��§�§�§�t��mnk�̈kikqpj�zti�rmrtilv�wijkll�p��r��kqkim��wqpmrti�rl�lmpmk��ykjtu©�ª«¬�®̄�°±²³́µ±³�¶·�³̧̄ ¹¶³̄º�±�»́¶²́¶²�́²¼�±¬�®̄�¼½̄·�±¬�¶²·¹³́²µ̄�·̄¾̄µ̄º�¿̄¾±À�¬±³�́�º¹³́¶±²�±®̄³�®́²�®̄�Á̄½¶³́¶±²�±¬�®̄�½̄³¶±º�¬±³�µ±³³̄µ¶±²�±¬�Â±³ÃÄ�·́̄�®̄�º¹³́¶±²ÅÆ����c�defe�e���nk�ztimqp}mtq�lnpjj�owq}nplk�pi��{primpri�mnk��tjjturis�m~okl�pi��jr{rml�t��rilwqpi}k�ri�p}}tq�pi}k�urmn�xk}mrti�����¥����ªÇ̄¾̄µ�®̄�¼½̄·�±¬�¶²·¹³́²µ̄�®̄�°±²³́µ±³�¶·�³̧̄ ¹¶³̄º�±�½¹³µ®́·̄�́²º�»́¶²́¶²�¿¼�½¾́µ¶²È�́²�É�¶²�®̄�¿±Áª̄·Æ�²̄Á�±�®̄�º̄·µ³¶½¶±²ª·Æ�±¬�·̄¾̄µ̄º�¶²·¹³́²µ̄Å�Â®̄³̄�½±¾¶µ¼�¾¶»¶·�́³̄�½³±Ê¶º̄ºÄ�¶²µ¾¹º̄�®̄�½±¾¶µ¼�¾¶»¶�¶²�®̄�́½½³±½³¶́̄�¬¶¾¾�½±¶²ÅÆ�� Ë� c�defe�e�eg��YXY�£Y���Ë� c�defe�e�e���ilwqpi}k��tq�on~lr}pj��p{psk�mt�oqtokqm~�unrjk�rm�rl�ri�lmtqpsk�pi��ri�mqpilrm�mt�mnk�}tilmqw}mrti�lrmk�ti�pi�Ìpjj�qrl�lÍ�}t{ojkmk���pjwk��tq{���Ë� c�defe�e�ef��qtokqm~�rilwqpi}k�ti�pi�Ìpjj�qrl�lÍ�}t{ojkmk���pjwk��tq{v�}t�kqris�oqtokqm~�tuik��y~�mnk�ztimqp}mtq�pi��wlk��ti�mnk��qt�k}mv�ri}jw�ris�l}p��tj�ris�pi��tmnkq�k�wro{kim������������Ë� c�defe�e�e��ÎZ̀�Y��V���ÏV�¢̀�Y�����XW�V��Y��nk�ztimqp}mtq�lnpjj�owq}nplk�pi��{primpri�ytrjkq�pi��{p}nrikq~�rilwqpi}k�pl�qk�wrqk�v�unr}n�lnpjj�lok}r�r}pjj~�}t�kq�lw}n�rilwqk��ty�k}ml��wqris�rilmpjjpmrti�pi��wimrj��ripj�p}}kompi}k�y~�mnk�|uikqÐ�mnrl�ÑÒÓÔÕÓÖÑÖ×�ÔÑØ×ÑØ×ÕÖÔÔÙÙÚ×ÚÒÒ
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UVWXYZV[\�W]Ẑ̂�UV[̂X_\�UV̀\Y\ẀW�ab�̀]\�cdV\Ye�faV̀YZ[̀aYe�gXh[aV̀YZ[̀aYW�ZV_�gXhiWXh[aV̀YZ[̀aYW�UV�̀]\�jaYke�ZV_�̀]\�cdV\Y�ZV_�faV̀YZ[̀aY�W]Ẑ̂�h\�VZl\_�UVWXY\_Wm��n�opqpr�stuvwuxyz{t�|wz}�yz}�sy~xtz��|wz}��]\�faV̀YZ[̀aY�W]Ẑ̂��Ya�U_\�WXY\̀��haV_We�bYal�Z�[al�ZV��aY�[al�ZVU\W�̂ZdbX̂̂��ZX̀]aYU�\_�̀a�UWWX\�WXY\̀��haV_W�UV�]̀\��XYUW_U[̀UaV�d]\Y\�̀]\��Ya�\[̀�UW�̂a[Z̀\_e�ZW�bâ̂adW������������������������������������������ �~�t� stzy��� x�¡¢£p££¤��Z�l\V̀�¥aV_� ����\YbaYlZV[\�¥aV_� �� �� ��n�opqprp¦�¥\baY\�[all\V[UV§�ZV��W\Y�U[\W�]\Y\XV_\Ye�̀]\�faV̀YZ[̀aY�W]Ẑ̂��Ya�U_\�̀]\�cdV\Y�dÙ]��\YbaYlZV[\�ZV_��Z�l\V̀�¥aV_We�\Z[]�UV�ZV�ZlaXV̀�Và�̂\WW�̀]ZV�̀]\�faV̀YZ[̀��YU[\�W\̀�baỲ]�UV�̈ỲU[̂\�©�ab�̀]\�̈§Y\\l\V̀m���]\�gXY\̀��W]Ẑ̂�]Z�\e�Z̀�Z�lUVUlXle�Z�ªª¥\Ẁ�«Z̀UV§ªª�ab�ªª̈ªª�ZW�ẀZ̀\_�UV�̀]\�laẀ�[XYY\V̀��XĥU[Z̀UaV�ab�ªª¥\ẀªW�¬\��«Z̀UV§�XU_\e��Ya�\Ỳ�ifZWXẐ̀�ªªm��®V�Z__ÙUaVe�̀]\�gXY\̀��W]Ẑ̂�]Z�\�Z�lUVUlXl�ªª¥\Ẁ�̄UVZV[UẐ�g̀Y\V§̀]�fZ̀\§aY�ªª�ab�ªªf̂ZWW�°±e�ZV_�UV�Va�[ZW\�̂\WW�̀]ZV�bU�\�²³́�̀Ul\W�̀]\�[aV̀YZ[̀�ZlaXV̀m���]\��\YbaYlZV[\�¥aV_�W]Ẑ̂�h\�dYÙ̀\V�aV�̄aYl�gµi¶³³e�ªª�\YbaYlZV[\�¥aV_ªª�ZV_�̀]\��Z�l\V̀�¥aV_�W]Ẑ̂�h\�dYÙ̀\V�aV�̄aYl�gµi¶³·e�ªª̧ZhaY�ZV_�¹Z̀\YUẐ��Z�l\V̀�¥aV_ªªe�ZV_�hà]�W]Ẑ̂�h\�lZ_\��Z�Zĥ\�̀a�̀]\�cdV\Ym���n�opqprpº��]\��\YbaYlZV[\�ZV_�̧ZhaY�ZV_�¹Z̀\YUẐ��Z�l\V̀�¥aV_W�W]Ẑ̂���p¦� h\�UWWX\_�h��Z�WXY\̀��[al�ZV��̂U[\VW\_�̀a�_a�hXWUV\WW�UV�gaX̀]�fZYâUVZ»�pº� h\�Z[[al�ZVU\_�h��Z�[XYY\V̀��ad\Y�ab�Z̀̀aYV\��ZV_�[\ỲUbU\_�h��̀]\�Z̀̀aYV\�iUVibZ[̀�d]a�\¼\[X̀\W�̀]\�haV_�aV�̀]\�h\]Ẑb�ab�̀]\�WXY\̀��[al�ZV�»�ZV_�pq� Y\lZUV�UV�\bb\[̀�baY�Z��\YUa_�Và�̂\WW�̀]ZV�aV\�²½́��\ZY�bâ̂adUV§�̀]\�_Z̀\�ab�gXhẀZV̀UẐ�fal�̂\̀UaV�aY�]̀\�̀Ul\�Y\¾XUY\_�̀a�Y\Wâ�\�ZV��Ù\lW�ab�UV[al�̂\̀\�jaYk�ZV_�̀]\��Z�l\V̀�ab�ZV��_UW�X̀\_�ZlaXV̀We�d]U[]\�\Y�̀Ul\��\YUa_�UW�̂aV§\Ym��n�opqprpq�̈V��haV_W�Y\¾XUY\_�h��̀]UW�faV̀YZ[̀�W]Ẑ̂�l\\̀�̀]\�Y\¾XUY\l\V̀W�ab�̀]\�gaX̀]�fZYâUVZ�fa_\�ab�̧ZdW�ZV_�«\§X̂Z̀UaVWe�ZW�Zl\V_\_m��o¿�ÀÁÂÃ�opÄ����sÃÁÀoÂ��Ã¿Å��oÆÇ�ÁÈÆÇÀ�ÀÈÆ��g�\[UẐ�̀\YlW�ZV_�[aV_ÙUaVW�̀]Z̀�la_Ub��̀]UW�®VWXYZV[\�ZV_�¥aV_W�µ¼]UhÙe�Ub�ZV�e�ZY\�ZW�bâ̂adW�����
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VWXY�ZW[�\XZ]̂[�]_�̀aab[__[a�̀\a�_Ẁcc�d[�a[[Y[a�ZX�Ẁe[�d[[\�afcg�_[be[a�]h�a[c]e[b[a�]\�i[b_X\j�dg�Ỳ]cj�dg�̂Xfb][bj�Xb�dg�[c[̂ZbX\]̂�Zb̀\_Y]__]X\�]h�̀�Y[ZWXa�hXb�[c[̂ZbX\]̂�Zb̀\_Y]__]X\�]_�_[Z�hXbZW�]\�ZW[�klb[[Y[\Zm�nopqpr�sXZ]̂[�Xh�tc̀]Y_�̀_�ibXe]a[a�]\�u[̂Z]X\�vwmvmx�_Ẁcc�d[�ibXe]a[a�]\�Vb]Z]\l�̀\a�_Ẁcc�d[�a[[Y[a�ZX�Ẁe[�d[[\afcg�_[be[a�X\cg�]h�a[c]e[b[a�ZX�ZW[�a[_]l\̀Z[a�b[ib[_[\Z̀Z]e[�Xh�ZW[�ìbZg�ZX�VWXY�ZW[�\XZ]̂[�]_�̀aab[__[a�dg�̂[bZ]h][aXb�b[l]_Z[b[a�Ỳ]cj�Xb�dg�̂Xfb][b�ibXe]a]\l�ibXXh�Xh�a[c]e[bgmnopqpy�sXZ]̂[�ZX�tX\Zb̀̂ZXb�_Ẁcc�d[�ZX�ZW[�̀aab[__�ibXe]a[a�]\�u[̂Z]X\�zmxm{�Xh�ZW[�klb[[Y[\Zm��sXZ]̂[�ZX�|V\[b�_Ẁccd[�ZX�ZW[�̀aab[__�ibXe]a[a�]\�u[̂Z]X\�zm{m{�Xh�ZW[�klb[[Y[\Zm��}]ZW[b�ìbZg�Ỳg�a[_]l\̀Z[�̀�a]hh[b[\Z�̀aab[__�hXb�\XZ]̂[dg�l]e]\l�\XZ]̂[�]\�̀̂ X̂bà\̂[�V]ZW�u[̂Z]X\�vm~mvmnop������������������������������������W[�ìbZ][_�_Ẁcc�̀lb[[�fiX\�ibXZX̂Xc_�lXe[b\]\l�ZW[�Zb̀\_Y]__]X\�̀\a�f_[�Xh��\_ZbfY[\Z_�Xh�u[be]̂[�Xb�̀\g�XZW[b]\hXbỲZ]X\�Xb�aX̂fY[\Z̀Z]X\j�]\̂cfa]\l�]\�a]l]Z̀c�hXbYm��W[�ìbZ][_�V]cc�f_[�k�k��X̂fY[\Z�}{�x��{�vxj��f]ca]\l�\hXbỲZ]X\��Xa[c]\l�̀\a��]l]Z̀c��̀Z̀�}�W]d]Zj�ZX�[_Z̀dc]_W�ZW[�ibXZX̂Xc_�hXb�ZW[�a[e[cXiY[\Zj�f_[j�Zb̀\_Y]__]X\j�̀\a�[�̂Ẁ\l[�Xh�a]l]Z̀c�àZ̀mnop����������������������������������������������k\g�f_[�Xhj�Xb�b[c]̀\̂[�X\j�̀cc�Xb�̀�iXbZ]X\�Xh�̀�df]ca]\l�]\hXbỲZ]X\�YXa[c�V]ZWXfZ�̀lb[[Y[\Z�ZX�ibXZX̂Xc_�lXe[b\]\lZW[�f_[�Xhj�̀\a�b[c]̀\̂[�X\j�ZW[�]\hXbỲZ]X\�̂X\Z̀]\[a�]\�ZW[�YXa[c�̀\a�V]ZWXfZ�Ẁe]\l�ZWX_[�ibXZX̂Xc_�_[Z�hXbZW�]\�k�k��X̂fY[\Z�}{�x��{�vxj��f]ca]\l��\hXbỲZ]X\��Xa[c]\l�̀\a��]l]Z̀c��̀Z̀�}�W]d]Zj�̀\a�ZW[�b[ f]_]Z[�k�k��X̂fY[\Z¡{�{��{�vxj�¢bX£[̂Z��f]ca]\l��\hXbỲZ]X\��Xa[c]\l�¢bXZX̂Xc�¤XbYj�_Ẁcc�d[�̀Z�ZW[�f_]\l�Xb�b[cg]\l�ìbZg¥_�_Xc[�b]_¦\̀a�V]ZWXfZ�c]̀d]c]Zg�ZX�ZW[�XZW[b�ìbZg�̀\a�]Z_�̂X\Zb̀̂ZXb_�Xb�̂X\_fcZ̀\Z_j�ZW[�̀fZWXb_�Xhj�Xb�̂X\Zb]dfZXb_�ZXj�ZW[�df]ca]\l]\hXbỲZ]X\�YXa[cj�̀\a�[̀ Ŵ�Xh�ZW[]b�̀l[\Z_�̀\a�[YicXg[[_m§���̈©ª�r���«¬ª��nrpo�®�������nrpopo��W[�|V\[b�]_�ZW[�i[b_X\�Xb�[\Z]Zg�]a[\Z]h][a�̀_�_f̂W�]\�ZW[�klb[[Y[\Z�̀\a�]_�b[h[bb[a�ZX�ZWbXflWXfZ�ZW[�tX\Zb̀̂Z�X̂fY[\Z_�̀_�]h�_]\lfc̀b�]\�\fYd[bm��W[�|V\[b�_Ẁcc�a[_]l\̀Z[�]\�Vb]Z]\l�̀�b[ib[_[\Z̀Z]e[�VWX�_Ẁcc�Ẁe[�[�ib[__f̀ZWXb]Zg�ZX�d]\a�ZW[�|V\[b�V]ZW�b[_i[̂Z�ZX�̀cc�ỲZZ[b_�b[ f]b]\l�ZW[�|V\[b¥_�̀iibXèc�Xb�̀fZWXb]̄̀Z]X\j�[�̂[iZ�̀_ibXe]a[a�]\�u[̂Z]X\�°mvm°m�}�̂[iZ�̀_�XZW[bV]_[�ibXe]a[a�]\�u[̂Z]X\�±m{mvj�ZW[�kb̂W]Z[̂Z�aX[_�\XZ�Ẁe[�_f̂W�̀fZWXb]Zgm�W[�Z[bY�²|V\[b³�Y[̀\_�ZW[�|V\[b�Xb�ZW[�|V\[b¥_�́[ib[_[\Z̀Z]e[�\XZ[a�]\�ZW[�klb[[Y[\Zmnrpopr��W[�|V\[b�_Ẁcc�hfb\]_W�ZX�ZW[�tX\Zb̀̂ZXbj�V]ZW]\�h]hZ[[\�µvw¶�àg_�̀hZ[b�b[̂[]iZ�Xh�̀�Vb]ZZ[\�b[ f[_Zj]\hXbỲZ]X\�\[̂[__̀bg�̀\a�b[c[è\Z�hXb�ZW[�tX\Zb̀̂ZXb�ZX�iX_Z�sXZ]̂[�Xh�¢bX£[̂Z�tXYY[\̂[Y[\Z�ifb_f̀\Z�ZX�umtm�tXa[k\\m�·�{̧¹w¹{xmnrpr������º���nrpy�����������������»��º�������¼����������½��«¾����nrpypo�}�̂[iZ�hXb�i[bY]Z_�̀\a�h[[_�ZẀZ�̀b[�ZW[�b[_iX\_]d]c]Zg�Xh�ZW[�tX\Zb̀̂ZXb�f\a[b�ZW[�tX\Zb̀̂Z��X̂fY[\Z_j]\̂cfa]\l�ZWX_[�b[ f]b[a�f\a[b�u[̂Z]X\�xm°mvj�ZW[�|V\[b�_Ẁcc�_[̂fb[�̀\a�ìg�hXb�\[̂[__̀bg�̀iibXèc_j�[̀_[Y[\Z_j_̀_[__Y[\Z_�̀\a�̂Ẁbl[_�b[ f]b[a�hXb�̂X\_Zbf̂Z]X\j�f_[�Xb�X̂ f̂ì\̂g�Xh�i[bỲ\[\Z�_Zbf̂Zfb[_�Xb�hXb�i[bỲ\[\ZŴ̀\l[_�]\�[�]_Z]\l�h̀̂]c]Z][_mnrpypr��W[�|V\[b�_Ẁcc�b[Z̀]\�̀�a[_]l\�ibXh[__]X\̀c�c̀Vhfccg�c]̂[\_[a�ZX�ib̀̂Z]̂[j�Xb�̀\�[\Z]Zg�c̀Vhfccg�ib̀̂Z]̂]\lj�]\ZW[�£fb]_a]̂Z]X\�VW[b[�ZW[�¢bX£[̂Z�]_�cX̂ Z̀[am��W[�i[b_X\�Xb�[\Z]Zg�]_�]a[\Z]h][a�̀_�ZW[�kb̂W]Z[̂Z�]\�ZW[�klb[[Y[\Z�̀\a�]_b[h[bb[a�ZX�ZWbXflWXfZ�ZW[�tX\Zb̀̂Z��X̂fY[\Z_�̀_�]h�_]\lfc̀b�]\�\fYd[bmnrpypy��h�ZW[�[YicXgY[\Z�Xh�ZW[�kb̂W]Z[̂Z�Z[bY]\̀Z[_j�ZW[�|V\[b�_Ẁcc�[YicXg�̀�_f̂ [̂__Xb�ZX�VWXY�ZW[�tX\Zb̀̂ZXb�Ẁ_\X�b[̀_X\̀dc[�Xd£[̂Z]X\�̀\a�VWX_[�_Z̀Zf_�f\a[b�ZW[�tX\Zb̀̂Z��X̂fY[\Z_�_Ẁcc�d[�ZẀZ�Xh�ZW[�kb̂W]Z[̂Zmnrpyp¿��W[�|V\[b�_Ẁcc�hfb\]_W�_fbe[g_�a[_̂b]d]\l�iWg_]̂̀c�̂Ẁb̀̂Z[b]_Z]̂_j�c[l̀c�c]Y]Z̀Z]X\_�̀\a�fZ]c]Zg�cX̂ Z̀]X\_�hXbZW[�_]Z[�Xh�ZW[�¢bX£[̂Zj�̀\a�̀�c[l̀c�a[_̂b]iZ]X\�Xh�ZW[�_]Z[m�ufd£[̂Z�ZX�ZW[�tX\Zb̀̂ZXb¥_�Xdc]l̀Z]X\_j�]\̂cfa]\l�ZWX_[�]\u[̂Z]X\�xm{j�ZW[�tX\Zb̀̂ZXb�_Ẁcc�d[�[\Z]Zc[a�ZX�b[cg�X\�ZW[�̀̂ f̂b̀̂g�Xh�]\hXbỲZ]X\�hfb\]_W[a�dg�ZW[�|V\[b�ifb_f̀\Z�ZXZW]_�u[̂Z]X\�dfZ�_Ẁcc�[�[b̂]_[�ibXi[b�ib[̂ f̀Z]X\_�b[c̀Z]\l�ZX�ZW[�_̀h[�i[bhXbỲ \̂[�Xh�ZW[�ÀXb¦mÁÂÃÄÅ�Æ� ÇÈÉÊËÉÌÇÌÍ�ÊÇÎÌÏÎÐËÌÊÊÑÑÐÍÐÈÈ
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VWXYXZ�[\]�̂_̀abcda_be�cf�f__̀�cf�gbcdahdcij]�cka]b�clcbm�_k�a\]�̂_̀abcdae�f\cjj�̀_ahkn�a\]�ol̀]b�c̀m�pbd\ha]da�_k�a\]c̀q]�c̀m�rscjhkhdcah_̀f�_k�c�gb_g_f]m�fsg]bh̀a]̀m]̀at�uha\h̀�vw�mcnf�_k�b]d]hga�_k�a\]�h̀k_bqcah_̀e�a\]�ol̀]b�qcn_̀ahkn�a\]�̂_̀abcda_be�facah̀x�l\]a\]b�a\]�ol̀]b�\cf�b]cf_̀cij]�_iy]dah_̀�a_�a\]�gb_g_f]m�fsg]bh̀a]̀m]̀at�zchjsb]�_ka\]�ol̀]b�a_�gb_{hm]�̀_ahd]�lha\h̀�a\]�vw|mcn�g]bh_m�f\cjj�d_̀fahasa]�̀_ahd]�_k�̀_�b]cf_̀cij]�_iy]dah_̀tVWXYXW�[\]�̂_̀abcda_b�f\cjj�̀_a�]qgj_n�c�gb_g_f]m�fsg]bh̀a]̀m]̀a�a_�l\_q�a\]�ol̀]b�\cf�qcm]�b]cf_̀cij]�c̀mahq]jn�_iy]dah_̀t�[\]�̂_̀abcda_b�f\cjj�̀_ahkn�a\]�ol̀]b�_k�c̀n�gb_g_f]m�d\c̀x]�h̀�a\]�fsg]bh̀a]̀m]̀ae�h̀djsmh̀x�a\]b]cf_̀�a\]b]k_b]e�gbh_b�a_�qc}h̀x�fsd\�d\c̀x]t��[\]�̂_̀abcda_b�f\cjj�̀_a�d\c̀x]�a\]�fsg]bh̀a]̀m]̀a�lha\_sa�a\]ol̀]b~f�d_̀f]̀ae�l\hd\�f\cjj�̀_a�s̀b]cf_̀cijn�i]�lha\\]jm�_b�m]jcn]mtVWX����������������������������������������������������VWX��X��[\]�̂_̀abcda_be�gb_qgajn�cka]b�i]h̀x�clcbm]m�a\]�̂_̀abcdae�f\cjj�fsiqha�k_b�a\]�ol̀]b~f�c̀m�pbd\ha]da~fh̀k_bqcah_̀�c�̂_̀abcda_b~f�d_̀fabsdah_̀�fd\]msj]�k_b�a\]�u_b}t��siy]da�a_�c̀n�cmmhah_̀cj�b]rshb]q]̀af�h̀�a\]�̂_̀abcda�_dsq]̀afe�a\]�fd\]msj]�f\cjj�d_̀ach̀�m]achj�cggb_gbhca]�k_b�a\]��b_y]dae�h̀djsmh̀x�ca�c�qh̀hqsq��v��a\]�mca]�_kd_qq]̀d]q]̀a�_k�a\]�u_b}e�h̀a]bhq�fd\]msj]�qhj]fa_̀]�mca]fe�c̀m�a\]�mca]�_k��sifac̀ahcj�̂_qgj]ah_̀������c̀cgg_bah_̀q]̀a�_k�a\]�u_b}�in�d_̀fabsdah_̀�cdah{han��c̀m�����a\]�ahq]�b]rshb]m�k_b�d_qgj]ah_̀�_k�]cd\�g_bah_̀�_k�a\]u_b}t�[\]�fd\]msj]�f\cjj�gb_{hm]�k_b�a\]�_bm]bjn�gb_xb]ffh_̀�_k�a\]�u_b}�a_�d_qgj]ah_̀�c̀m�f\cjj�̀_a�]�d]]m�ahq]jhqhaf�dsbb]̀a�s̀m]b�a\]�̂_̀abcda��_dsq]̀aft�[\]�fd\]msj]�f\cjj�i]�b]{hf]m�ca�cggb_gbhca]�h̀a]b{cjf�cf�b]rshb]m�in�a\]d_̀mhah_̀f�_k�a\]�u_b}�c̀m��b_y]datVWX��XZ�[\]�̂_̀abcda_be�gb_qgajn�cka]b�i]h̀x�clcbm]m�a\]�̂_̀abcda�c̀m�a\]b]cka]b�cf�̀]d]ffcbn�a_�qch̀ach̀�c�dsbb]̀afsiqhaacj�fd\]msj]e�f\cjj�fsiqha�c�fsiqhaacj�fd\]msj]�k_b�a\]�pbd\ha]da~f�cggb_{cjt�[\]�pbd\ha]da~f�cggb_{cj�f\cjj�̀_ai]�s̀b]cf_̀cijn�m]jcn]m�_b�lha\\]jmt�[\]�fsiqhaacj�fd\]msj]�f\cjj��v��i]�d__bmh̀ca]m�lha\�a\]�̂_̀abcda_b~fd_̀fabsdah_̀�fd\]msj]e�c̀m�����cjj_l�a\]�pbd\ha]da�b]cf_̀cij]�ahq]�a_�b]{h]l�fsiqhaacjft��k�a\]�̂_̀abcda_b�kchjf�a_fsiqha�c�fsiqhaacj�fd\]msj]e�_b�kchjf�a_�gb_{hm]�fsiqhaacjf�h̀�cdd_bmc̀d]�lha\�a\]�cggb_{]m�fsiqhaacj�fd\]msj]e�a\]_̂̀abcda_b�f\cjj�̀_a�i]�]̀ahaj]m�a_�c̀n�h̀db]cf]�h̀�̂_̀abcda��sq�_b�]�a]̀fh_̀�_k�̂_̀abcda�[hq]�icf]m�_̀�a\]�ahq]b]rshb]m�k_b�b]{h]l�_k�fsiqhaacjftVWX��XW�[\]�̂_̀abcda_b�f\cjj�g]bk_bq�a\]�u_b}�h̀�x]̀]bcj�cdd_bmc̀d]�lha\�a\]�q_fa�b]d]̀a�fd\]msj]f�fsiqhaa]m�a_�a\]ol̀]b�c̀m�pbd\ha]datVWX������������������������������������[\]�̂_̀abcda_b�f\cjj�qc}]�c{chjcij]e�ca�a\]��b_y]da�fha]e�a\]�̂_̀abcda��_dsq]̀afe�h̀djsmh̀x�̂\c̀x]�obm]bfe_̂̀fabsdah_̀�̂\c̀x]��hb]dah{]fe�c̀m�_a\]b��_mhkhdcah_̀fe�h̀�x__m�_bm]b�c̀m�qcb}]m�dsbb]̀ajn�a_�h̀mhdca]�kh]jmd\c̀x]f�c̀m�f]j]dah_̀f�qcm]�msbh̀x�d_̀fabsdah_̀e�c̀m�a\]�cggb_{]m��\_g��bclh̀xfe��b_msda��cace��cqgj]fe�c̀mfhqhjcb�b]rshb]m�fsiqhaacjft�[\]f]�f\cjj�i]�h̀�]j]dab_̀hd�k_bq�_b�gcg]b�d_gne�c{chjcij]�a_�a\]�pbd\ha]da�c̀m�ol̀]be�c̀mm]jh{]b]m�a_�a\]�pbd\ha]da�k_b�fsiqhaacj�a_�a\]�ol̀]b�sg_̀�d_qgj]ah_̀�_k�a\]�u_b}�cf�c�b]d_bm�_k�a\]�u_b}�cfd_̀fabsda]mtVWX�Z��������� ��¡�¢�£�����������������������VWX�ZX���\_g��bclh̀xf�cb]�mbclh̀xfe�mhcxbcqfe�fd\]msj]fe�c̀m�_a\]b�mcac�fg]dhcjjn�gb]gcb]m�k_b�a\]�u_b}�in�a\]_̂̀abcda_b�_b�c��sid_̀abcda_be��si|fsid_̀abcda_be�qc̀skcdasb]be�fsggjh]be�_b�mhfabhisa_b�a_�hjjsfabca]�f_q]�g_bah_̀�_ka\]�u_b}tVWX�ZXZ��b_msda��cac�cb]�hjjsfabcah_̀fe�fac̀mcbm�fd\]msj]fe�g]bk_bqc̀d]�d\cbafe�h̀fabsdah_̀fe�ib_d\sb]fe�mhcxbcqfe�c̀m_a\]b�h̀k_bqcah_̀�ksb̀hf\]m�in�a\]�̂_̀abcda_b�a_�hjjsfabca]�qca]bhcjf�_b�]rshgq]̀a�k_b�f_q]�g_bah_̀�_k�a\]�u_b}tVWX�ZXW��cqgj]f�cb]�g\nfhdcj�]�cqgj]f�a\ca�hjjsfabca]�qca]bhcjfe�]rshgq]̀ae�_b�l_b}qc̀f\hge�c̀m�]facijhf\�fac̀mcbmfin�l\hd\�a\]�u_b}�lhjj�i]�ysmx]mtVWX�ZX¤��\_g��bclh̀xfe��b_msda��cace��cqgj]fe�c̀m�fhqhjcb�fsiqhaacjf�cb]�̀_a�̂_̀abcda��_dsq]̀aft�[\]hb�gsbg_f]�hfa_�m]q_̀fabca]�\_l�a\]�̂_̀abcda_b�gb_g_f]f�a_�d_̀k_bq�a_�a\]�h̀k_bqcah_̀�xh{]̀�c̀m�a\]�m]fhx̀�d_̀d]ga�]�gb]ff]m�h̀a\]�̂_̀abcda��_dsq]̀af�k_b�a\_f]�g_bah_̀f�_k�a\]�u_b}�k_b�l\hd\�a\]�̂_̀abcda��_dsq]̀af�b]rshb]�fsiqhaacjft�¥]{h]l�in�a\]�pbd\ha]da�hf�fsiy]da�a_�a\]�jhqhacah_̀f�_k��]dah_̀�wt�t¦t��̀k_bqcah_̀cj�fsiqhaacjf�sg_̀�l\hd\�a\]�pbd\ha]da�hf�̀_a]�g]da]m�a_�ac}]�b]fg_̀fh{]�cdah_̀�qcn�i]�f_�hm]̀ahkh]m�h̀�a\]�̂_̀abcda��_dsq]̀aft��siqhaacjf�a\ca�cb]�̀_a�b]rshb]m�ina\]�̂_̀abcda��_dsq]̀af�qcn�i]�b]asb̀]m�in�a\]�pbd\ha]da�lha\_sa�cdah_̀t§̈©ª«�¬� ®̄°±̄²²³�°́²µ́¶±²°°··¶³¶®®
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WXYZ[Y\�]̂_�̀abcdefcad�ĝehh�d_ij_k�lad�famnhjebf_�kjĉ�ĉ_�̀abcdefc�oafpm_bcgq�enndai_q�ebr�gpsmjc�ca�ĉ_tdf̂jc_fcq�ûan�odekjbvgq�wdarpfc�oeceq�uemnh_gq�ebr�gjmjhed�gpsmjccehg�d_xpjd_r�sy�ĉ_�̀abcdefc�oafpm_bcgq�jbeffadrebf_�kjĉ�ĉ_�gpsmjcceh�gf̂_rph_�enndai_r�sy�ĉ_�tdf̂jc_fc�adq�jb�ĉ_�esg_bf_�al�eb�enndai_r�gpsmjccehgf̂_rph_q�kjĉ�d_egabesh_�ndamncb_gg�ebr�jb�gpf̂�g_xp_bf_�eg�ca�fepg_�ba�r_hey�jb�ĉ_�zad{�ad�jb�ĉ_�efcjijcj_g�al�ĉ_|kb_d�ad�al�u_nedec_�̀abcdefcadg}YZ� ]̂_�ljd_�gndjb{h_d�ĝan�rdekjbvg�ĝehh�s_�nd_ned_r�sy�e�hjf_bg_r�ljd_�gndjb{h_d�fabcdefcad�ebr�ĝehh�effpdec_hy�d_lh_fc�efcpeh�fabrjcjabg�ell_fcjbv�ĉ_�d_xpjd_r�heyapc�al�ĉ_�ljd_�gndjb{h_d�gygc_m}��]̂_�ljd_�gndjb{h_d�fabcdefcad�ĝehh�f_dcjly�ĉ_�effpdefy�al�̂jg�ĝan�rdekjbvg�ndjad�ca�gpsmjccjbv�ĉ_m�lad�d_ij_k�ebr�enndaieh}���Y[� ]̂_�ljd_�gndjb{h_d�ĝan�rdekjbvg�ĝehh�s_�d_ij_k_r�ebr�enndai_r�sy�ĉ_�tdf̂jc_fc~g�_bvjb__d�al�d_fadr���|���ndjad�ca�gpsmjcceh�ca�ĉ_�ucec_��jd_��edĝeh}��]̂_��|��kjhh�famnh_c_�ĉ_�|lljf_�al�ucec_��jd_��edĝeh��|u����ladm���_xp_gc�lad��jd_�undjb{h_d�uygc_m�ûan��_ij_k�lad�ucec_�̀abgcdpfcjab�wda�_fcg��ebr�gpsmjc�jc�ca�|u��lad�gjvbecpd_}��YX� |u��kjhh�gjvb�ĉ_�ladm�ebr�d_cpdb�jc�ca�ĉ_�tdf̂jc_fc~g��|�}�]̂_��|��kjhh�gpsmjc�e�fany�al�ĉ_�gjvb_r�ladm�kjĉ�ĉ_�enndai_r�ĝan�rdekjbvg�ca�|u���lad�d_ij_k�ebr�enndaieh��ebrq�ladkedr�e�fany�al�_ef̂�ca�|u�}�Y�� �nab�d_f_jnc�al�ĉ_�|u���enndaieh�h_cc_dq�ĉ_��|��kjhh�ladkedr�e�fany�al�ĉ_�h_cc_d�ca�ĉ_�|kb_dq�àbcdefcadq�tdf̂jc_fcq�ebr�|u�}�Y\� �bh_gg�epĉadj�_r�jb�kdjcjbv�sy�|u�q�b_jĉ_d�ĉ_�̀abcdefcad�bad�gpsfabcdefcad�ec�eby�cj_d�ĝehh�gpsmjc�ĉ_�ljd_�gndjb{h_d�ĝan�rdekjbvg�rjd_fchy�ca�|u��}�WXYZ[Y���y�gpsmjccjbv�ûan�odekjbvgq�wdarpfc�oeceq�uemnh_gq�ebr�gjmjhed�gpsmjccehgq�ĉ_�̀abcdefcad�d_nd_g_bcg�caĉ_�|kb_d�ebr�tdf̂jc_fc�ĉec�ĉ_�̀abcdefcad�̂eg�����d_ij_k_r�ebr�enndai_r�ĉ_mq�����r_c_dmjb_r�ebr�i_djlj_rmec_djehgq�lj_hr�m_egpd_m_bcg�ebr�lj_hr�fabgcdpfcjab�fdjc_dje�d_hec_r�ĉ_d_caq�ad�kjhh�ra�gaq�ebr�����f̂_f{_r�ebrfaadrjbec_r�ĉ_�jbladmecjab�fabcejb_r�kjĉjb�gpf̂�gpsmjccehg�kjĉ�ĉ_�d_xpjd_m_bcg�al�ĉ_�zad{�ebr�al�ĉ_�̀abcdefcoafpm_bcg}WXYZ[Y��]̂_�̀abcdefcad�ĝehh�n_dladm�ba�nadcjab�al�ĉ_�zad{�lad�k̂jf̂�ĉ_�̀abcdefc�oafpm_bcg�d_xpjd_�gpsmjcceh�ebrd_ij_k�al�ûan�odekjbvgq�wdarpfc�oeceq�uemnh_gq�ad�gjmjhed�gpsmjccehgq�pbcjh�ĉ_�d_gn_fcji_�gpsmjcceh�̂eg�s__benndai_r�sy�ĉ_�tdf̂jc_fc}WXYZ[Y��]̂_�zad{�ĝehh�s_�jb�effadrebf_�kjĉ�enndai_r�gpsmjccehg�_�f_nc�ĉec�ĉ_�̀abcdefcad�ĝehh�bac�s_�d_hj_i_r�ald_gnabgjsjhjcy�lad�r_ijecjabg�ldam�ĉ_�d_xpjd_m_bcg�al�ĉ_�̀abcdefc�oafpm_bcg�sy�ĉ_�tdf̂jc_fc~g�enndaieh�al�ûanodekjbvgq�wdarpfc�oeceq�uemnh_gq�ad�gjmjhed�gpsmjccehgq�pbh_gg�ĉ_�̀abcdefcad�̂eg�gn_fjljfehhy�bacjlj_r�ĉ_�tdf̂jc_fcal�gpf̂�r_ijecjab�ec�ĉ_�cjm_�al�gpsmjcceh�ebr�����ĉ_�tdf̂jc_fc�̂eg�vji_b�kdjcc_b�enndaieh�ca�ĉ_�gn_fjljf�r_ijecjab�eg�emjbad�f̂ebv_�jb�ĉ_�zad{q�ad�����e�̀ êbv_�|dr_d�ad�̀abgcdpfcjab�̀ êbv_�ojd_fcji_�̂eg�s__b�jggp_r�epĉadj�jbv�ĉ_r_ijecjab}�]̂_�̀abcdefcad�ĝehh�bac�s_�d_hj_i_r�al�d_gnabgjsjhjcy�lad�_ddadg�ad�amjggjabg�jb�ûan�odekjbvgq�wdarpfcoeceq�uemnh_gq�ad�gjmjhed�gpsmjccehgq�sy�ĉ_�tdf̂jc_fc~g�enndaieh�ĉ_d_al}WXYZ[Y��]̂_�̀abcdefcad�ĝehh�rjd_fc�gn_fjljf�ecc_bcjabq�jb�kdjcjbv�ad�ab�d_gpsmjcc_r�ûan�odekjbvgq�wdarpfc�oecequemnh_gq�ad�gjmjhed�gpsmjccehgq�ca�d_ijgjabg�aĉ_d�ĉeb�ĉag_�d_xp_gc_r�sy�ĉ_�tdf̂jc_fc�ab�nd_ijapg�gpsmjccehg}��b�ĉ_esg_bf_�al�gpf̂�bacjf_q�ĉ_�tdf̂jc_fc~g�enndaieh�al�e�d_gpsmjggjab�ĝehh�bac�ennhy�ca�gpf̂�d_ijgjabg}WXYZ[YZ��]̂_�̀abcdefcad�ĝehh�bac�s_�d_xpjd_r�ca�ndaijr_�ndal_ggjabeh�g_dijf_g�ĉec�fabgcjcpc_�ĉ_�ndefcjf_�aledf̂jc_fcpd_�ad�_bvjb__djbv�pbh_gg�gpf̂�g_dijf_g�ed_�gn_fjljfehhy�d_xpjd_r�sy�ĉ_�̀abcdefc�oafpm_bcg�lad�e�nadcjab�alĉ_�zad{�ad�pbh_gg�ĉ_�̀abcdefcad�b__rg�ca�ndaijr_�gpf̂�g_dijf_g�jb�adr_d�ca�feddy�apc�ĉ_�̀abcdefcad~g�d_gnabgjsjhjcj_g�lad�fabgcdpfcjab�m_ebgq�m_ĉargq�c_f̂bjxp_gq�g_xp_bf_gq�ebr�ndaf_rpd_g}�]̂_�̀abcdefcad�ĝehh�bac�s_�d_xpjd_r�candaijr_�ndal_ggjabeh�g_dijf_g�jb�ijahecjab�al�ennhjfesh_�hek}WXYZ[YZ�YZ��l�ndal_ggjabeh�r_gjvb�g_dijf_g�ad�f_dcjljfecjabg�sy�e�r_gjvb�ndal_ggjabeh�d_hec_r�ca�gygc_mgq�mec_djehgq�ad_xpjnm_bc�ed_�gn_fjljfehhy�d_xpjd_r�al�ĉ_�̀abcdefcad�sy�ĉ_�̀abcdefc�oafpm_bcgq�ĉ_�|kb_d�ebr�ĉ_�tdf̂jc_fc�kjhhgn_fjly�ehh�n_dladmebf_�ebr�r_gjvb�fdjc_dje�ĉec�gpf̂�g_dijf_g�mpgc�gecjgly}�]̂_�̀abcdefcad�ĝehh�s_�_bcjch_r�ca�d_hy�pnab�ĉ_�er_xpefy�ebr�effpdefy�al�ĉ_�n_dladmebf_�ebr�r_gjvb�fdjc_dje�ndaijr_r�jb�ĉ_�̀abcdefc�oafpm_bcg}�]̂_àbcdefcad�ĝehh�fepg_�gpf̂�g_dijf_g�ad�f_dcjljfecjabg�ca�s_�ndaijr_r�sy�eb�enndandjec_hy�hjf_bg_r�r_gjvb�ndal_ggjabehqk̂a�ĝehh�famnhy�kjĉ�d_egabesh_�d_xpjd_m_bcg�al�ĉ_�|kb_d�d_vedrjbv�xpehjljfecjabg�ebr�jbgpdebf_�ebr�k̂ag_gjvbecpd_�ebr�g_eh�ĝehh�enn_ed�ab�ehh�rdekjbvgq�fehfphecjabgq�gn_fjljfecjabgq�f_dcjljfecjabgq�ûan�odekjbvgq�ebr�aĉ_dgpsmjccehg�nd_ned_r�sy�gpf̂�ndal_ggjabeh}�ûan�odekjbvgq�ebr�aĉ_d�gpsmjccehg�d_hec_r�ca�ĉ_�zad{q�r_gjvb_r�adf_dcjlj_r�sy�gpf̂�ndal_ggjabehq�jl�nd_ned_r�sy�aĉ_dgq�ĝehh�s_ed�gpf̂�ndal_ggjabeh~g�kdjcc_b�enndaieh�k̂_b�gpsmjcc_r�ca��������� ��� ¡�¢�¢£� �¤¢¥¤¦¡¢  §§¦£¦��
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WXYZ[\]̂Y�_[̂ �̀X]àb_c�de\�_̀dff�dffgh�bg�b̀Y�i[ĵgebXd̂bgXc�[efY__�_WŶ]k]̂dffl�WXgm]\Y\�gb̀YXh]_Y�̀YXY]ec�gX�]e�b̀Y�_[ĵgebXd̂b�daXYYnYebc�b̀Y�jYeYk]b�gk�dff�X]àb_c�XYnY\]Y_c�de\�XY\XY__�dad]e_b�b̀Y�ogebXd̂bgX�b̀db�b̀Y�ogebXd̂bgXc�jl�b̀Y�ogebXd̂b�pĝ[nYeb_c�̀d_�dad]e_b�b̀Y�qheYXr�s ỲXY�dWWXgWX]dbYc�b̀Y�ogebXd̂bgX�_̀dff�XYt[]XY�Yd̂ �̀i[ĵgebXd̂bgX�bg�YebYX�]ebg�_]n]fdX�daXYYnYeb_�h]b̀�i[ju_[ĵgebXd̂bgX_r�v̀Y�ogebXd̂bgX�_̀dff�ndwY�dmd]fdjfY�bg�Yd̂ �̀WXgWg_Y\�i[ĵgebXd̂bgXc�WX]gX�bg�b̀Y�YxŶ[b]ge�gk�b̀Y�_[ĵgebXd̂b�daXYYnYebc�̂gW]Y_�gk�b̀Y�ogebXd̂b�pĝ[nYeb_�bg�h̀ ]̂̀�b̀Y�i[ĵgebXd̂bgX�h]ff�jY�jg[e\c�de\c�[Wge�hX]bbYe�XYt[Y_b�gk�b̀Y�i[ĵgebXd̂bgXc�]\Yeb]kl�bg�b̀Y�i[ĵgebXd̂bgX�bYXn_�de\�ĝe\]b]ge_�gk�b̀Y�WXgWg_Y\�_[ĵgebXd̂b�daXYYnYeb�b̀db�ndl�jY�db�mdX]dêY�h]b̀�b̀Y�ogebXd̂b�pĝ[nYeb_r�i[ĵgebXd̂bgX_�h]ff�_]n]fdXfl�ndwY�̂gW]Y_�gk�dWWf]̂djfY�WgXb]ge_�gk�_[̂ �̀\ĝ[nYeb_�dmd]fdjfY�bg�b̀Y]X�XY_WŶb]mY�WXgWg_Y\�i[ju_[ĵgebXd̂bgX_r�yz{|{}�s]b̀g[b�f]n]bdb]ge�ge�b̀Y�aYeYXdf]bl�gk�iŶb]ge�~r�r�c�Yd̂ �̀i[ĵgebXd̂b�daXYYnYeb�de\�Yd̂ �̀i[ju_[ĵgebXd̂bdaXYYnYeb�_̀dff�]êf[\Yc�de\�_̀dff�jY�\YYnY\�bg�]êf[\Yc�b̀Y�kgffgh]ea�iŶb]ge_�gk�b̀Y_Y��YeYXdf�oge\]b]ge_���r�c��r~c�r��c�~r�c�~r�c��r�r�c��r�r�c��r�r�c��r~c���r�c���r�c���r�c���r�c�de\��~r�r�ryz{|{|��d̂ �̀i[ĵgebXd̂b��aXYYnYeb�de\�Yd̂ �̀i[ju_[ĵgebXd̂b�daXYYnYeb�_̀dff�Yx̂f[\Yc�de\�_̀dff�jY�\YYnY\�bgYx̂f[\Yc�iŶb]ge_���r��de\���r~�de\�dff�gk��Xb]̂fY��~c�Yx̂YWb�iŶb]ge��~r�r�c�gk�b̀Y_Y��YeYXdf�oge\]b]ge_r���e�b̀Y�Wfd̂Ygk�b̀Y_Y�Yx̂f[\Y\�_Ŷb]ge_�gk�b̀Y��YeYXdf�oge\]b]ge_c�Yd̂ �̀i[ĵgebXd̂b��aXYYnYeb�de\�Yd̂ �̀i[ju_[ĵgebXd̂b�ndl]êf[\Y�iŶb]ge_���r��de\���r~�de\�dff�gk��Xb]̂fY��~c�Yx̂YWb�iŶb]ge��~r�r�c�gk�����pĝ[nYeb�����u����c�oge\]b]ge_�gk�b̀Y�ogebXd̂bc�d_�gX]a]edffl�]__[Y\�jl�b̀Y��nYX]̂de��e_b]b[bY�gk��X̂̀ ]bŶb_ryz{|{��v̀Y�ogebXd̂bgX�_̀dff�d__[XY�b̀Y�qheYX�b̀db�dff�daXYYnYeb_�jYbhYYe�b̀Y�ogebXd̂bgX�de\�]b_�i[ĵgebXd̂bgX]êgXWgXdbY�b̀Y�WXgm]_]ge_�gk�iŶb]ge�~r�r��d_�eŶY__dXl�bg�WXY_YXmY�de\�WXgbŶb�b̀Y�X]àb_�gk�b̀Y�qheYX�de\�b̀Y�X̂̀ ]bŶb�[e\YX�b̀Y�ogebXd̂b�pĝ[nYeb_�h]b̀�XY_WŶb�bg�b̀Y�hgXw�bg�jY�WYXkgXnY\�jl�i[ĵgebXd̂bgX_�_g�b̀db�b̀Y_[ĵgebXd̂b]ea�b̀YXYgk�h]ff�egb�WXYZ[\]̂Y�_[̂ �̀X]àb_r��v̀Y�ogebXd̂bgX�_�d__[XdêY�_̀dff�jY�]e�b̀Y�kgXn�gk�de�dkk]\dm]b�gX]e�_[̂ �̀gb̀YX�kgXn�d_�b̀Y�qheYX�ndl�dWWXgmYr���Wge�XYt[Y_bc�b̀Y�ogebXd̂bgX�_̀dff�WXgm]\Y�b̀Y�qheYX�gX��X̂̀ ]bŶb�h]b̀ĝW]Y_�gk�del�gX�dff�_[ĵgebXd̂b_�gX�W[X̂̀ d_Y�gX\YX_ryz{����������������������������������� ���yz{�{¡��d̂ �̀_[ĵgebXd̂b�daXYYnYeb�kgX�d�WgXb]ge�gk�b̀Y�sgXw�]_�d__]aeY\�jl�b̀Y�ogebXd̂bgX�bg�b̀Y�qheYXc�WXgm]\Y\�b̀db{¡� d__]aenYeb�]_�YkkŶb]mY�gefl�dkbYX�bYXn]edb]ge�gk�b̀Y�ogebXd̂b�jl�b̀Y�qheYX�kgX�̂d[_Y�W[X_[deb�bg�iŶb]ge���r��de\�gefl�kgX�b̀g_Y�_[ĵgebXd̂b�daXYYnYeb_�b̀db�b̀Y�qheYX�d̂ ŶWb_�jl�egb]kl]ea�b̀Y�i[ĵgebXd̂bgX�de\�ogebXd̂bgX¢�de\�{}� d__]aenYeb�]_�_[jZŶb�bg�b̀Y�WX]gX�X]àb_�gk�b̀Y�_[XYblc�]k�delc�gjf]adbY\�[e\YX�jge\�XYfdb]ea�bg�b̀Y�ogebXd̂br�yz{�{}��Wge�_[̂ �̀d__]aenYebc�]k�b̀Y�sgXw�̀d_�jYYe�_[_WYe\Y\�kgX�ngXY�b̀de����\dl_c�b̀Y�i[ĵgebXd̂bgX�_ĝnWYe_db]ge�_̀dff�jY�Yt[]bdjfl�d\Z[_bY\�kgX�]êXYd_Y_�]e�̂g_b�XY_[fb]ea�kXgn�b̀Y�_[_WYe_]geryz{�{|��Wge�d__]aenYeb�bg�b̀Y�qheYX�[e\YX�b̀]_�iŶb]ge�~r�c�b̀Y�qheYX�ndl�k[Xb̀YX�d__]ae�b̀Y�_[ĵgebXd̂b�bg�d_[̂ Ŷ__gX�̂gebXd̂bgX�gX�gb̀YX�Yeb]blr��k�b̀Y�qheYX�d__]ae_�b̀Y�_[ĵgebXd̂b�bg�d�_[̂ Ŷ__gX�̂gebXd̂bgX�gX�gb̀YX�Yeb]blc�b̀YqheYX�_̀dff�eYmYXb̀YfY__�XYnd]e�fYadffl�XY_Wge_]jfY�kgX�dff�gk�b̀Y�_[̂ Ŷ__gX�̂gebXd̂bgX�_�gjf]adb]ge_�[e\YX�b̀Y_[ĵgebXd̂bryz{�{���d̂ �̀_[ĵgebXd̂b�_̀dff�_WŶ]k]̂dffl�WXgm]\Y�b̀db�b̀Y�qheYX�_̀dff�gefl�jY�XY_Wge_]jfY�bg�b̀Y�_[ĵgebXd̂bgX�kgXb̀g_Y�gjf]adb]ge_�gk�b̀Y�ogebXd̂bgX�b̀db�d̂ X̂[Y�_[j_Yt[Yeb�bg�b̀Y�qheYX�_�YxYX̂]_Y�gk�del�X]àb_�[e\YX�b̀]_�̂ge\]b]gedf�d__]aenYebryz{�{z��d̂ �̀_[ĵgebXd̂b�_̀dff�_WŶ]k]̂dffl�WXgm]\Y�b̀db�b̀Y�i[ĵgebXd̂bgX�daXYY_�bg�WYXkgXn�WgXb]ge_�gk�b̀Y�sgXwd__]aeY\�bg�b̀Y�qheYX�]e�d̂ ĝX\dêY�h]b̀�b̀Y�ogebXd̂b�pĝ[nYeb_ryz{�{£�¤gb̀]ea�]e�b̀]_�iŶb]ge�~r��_̀dff�d̂b�bg�XY\[̂Y�gX�\]_̂̀ dXaY�b̀Y�ogebXd̂bgX�_�WdlnYeb�jge\�_[XYbl�_�gjf]adb]ge_�bg�̂fd]ndeb_�kgX�̂fd]n_�dX]_]ea�WX]gX�bg�b̀Y�qheYX�_�YxYX̂]_Y�gk�del�X]àb_�[e\YX�b̀]_�̂ge\]b]gedf�d__]aenYebr�¥¦§�̈©�£����ª«�¦¥¬�¦§ª«�®�ª̄ «©¥�ª¥�®��©°�¥�¦©��ª«¦¥��¦ª¥��y£{¡�ª±���²��¥��³�����°�������������������� �́�����± �́���µ � �������� ���y£{¡{¡�v̀Y�bYXn�¶iYWdXdbY�ogebXd̂bgX·_̧¹�_̀dff�nYde�gb̀YX�̂gebXd̂bgX_�XYbd]eY\�jl�b̀Y�qheYX�[e\YX�_YWdXdbYdaXYYnYeb_r�v̀Y�qheYX�XY_YXmY_�b̀Y�X]àb�bg�WYXkgXn�̂ge_bX[̂b]ge�gX�gWYXdb]ge_�XYfdbY\�bg�b̀Y�ºXgZŶb�h]b̀�b̀YqheYX�_�ghe�kgX̂Y_c�de\�h]b̀�iYWdXdbY�ogebXd̂bgX_�XYbd]eY\�[e\YX�oge\]b]ge_�gk�b̀Y�ogebXd̂b�_[j_bdeb]dffl�_]n]fdX�bg»¼½¾¿�À� ÁÂÃÄÅÃÆÁÆÇ�ÄÁÈÆÉÈÊÅÆÄÄËËÊÇÊÂÂ
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WXYZ[�Y\�WX]Z�̂Y_ẀabWc�]_bdef]_g�WXYZ[�h̀Yi]Z]Y_Z�Y\�WX[�̂Y_f]W]Y_Z�Y\�WX[�̂Y_ẀabW�̀[daW[f�WY�]_Zèa_b[�a_f�ja]i[̀�Y\�Zek̀YgaW]Y_l�mnopoq�rX[_�Z[hàaW[�bY_ẀabWZ�à[�ajàf[f�\Ỳ�f]\\[̀[_W�hỲW]Y_Z�Y\�WX[�s̀Yt[bW�Ỳ�YWX[̀�bY_ZẀebW]Y_�Ỳ�Yh[̀aW]Y_Z�Y_WX[�Z]W[c�WX[�W[̀u�v̂Y_ẀabWỲw�]_�WX[�̂Y_ẀabW�xYbeu[_WZ�]_�[abX�baZ[�ZXadd�u[a_�WX[�̂Y_ẀabWỲ�jXY�[y[beW[Z�[abXZ[hàaW[�zj_[̀{̂Y_ẀabWỲ�|g̀[[u[_Wlmnopo}�~X[�zj_[̀�ZXadd�h̀Yi]f[�\Ỳ�bYỲf]_aW]Y_�Y\�WX[�abW]i]W][Z�Y\�WX[�zj_[̀�Z�Yj_�\Ỳb[Z�a_f�Y\�[abX��[hàaW[Ŷ_ẀabWỲ�j]WX�WX[�rỲ��Y\�WX[�̂Y_ẀabWỲc�jXY�ZXadd�bYYh[̀aW[�j]WX�WX[ul�~X[�̂Y_ẀabWỲ�ZXadd�hàW]b]haW[�j]WX�a_��[hàaW[�̂Y_ẀabWỲZ�a_f�WX[�zj_[̀�]_�̀[i][j]_g�WX[]̀�bY_ZẀebW]Y_�ZbX[fed[Zl�~X[�̂Y_ẀabWỲ�ZXadd�ua�[�a_�[̀i]Z]Y_Z�WY�]WZ�bY_ZẀebW]Y_�ZbX[fed[�f[[u[f�_[b[ZZà��a\W[̀�a�tY]_W�̀[i][j�a_f�ueWead�ag̀[[u[_Wl�~X[�bY_ZẀebW]Y_ZbX[fed[Z�ZXadd�WX[_�bY_ZW]WeW[�WX[�ZbX[fed[Z�WY�k[�eZ[f�k��WX[�̂Y_ẀabWỲc��[hàaW[�̂Y_ẀabWỲZc�a_f�WX[�zj_[̀�e_W]dZekZ[�e[_Wd��̀[i]Z[flmnopo����������mnoq����������������������mnoqop�~X[�̂Y_ẀabWỲ�ZXadd�a\\Ỳf�WX[�zj_[̀�a_f��[hàaW[�̂Y_ẀabWỲZ�̀[aZY_akd[�YhhỲWe_]W��\Ỳ�]_ẀYfebW]Y_�a_fZWỲag[�Y\�WX[]̀�uaW[̀]adZ�a_f�[�e]hu[_W�a_f�h[̀\Ỳua_b[�Y\�WX[]̀�abW]i]W][Zc�a_f�ZXadd�bY__[bW�a_f�bYỲf]_aW[�WX[Ŷ_ẀabWỲ�Z�bY_ZẀebW]Y_�a_f�Yh[̀aW]Y_Z�j]WX�WX[]̀Z�aZ�̀[�e]̀[f�k��WX[�̂Y_ẀabW�xYbeu[_WZlmnoqoq��\�hàW�Y\�WX[�̂Y_ẀabWỲ�Z�rỲ��f[h[_fZ�\Ỳ�h̀Yh[̀�[y[beW]Y_�Ỳ�̀[ZedWZ�ehY_�bY_ZẀebW]Y_�Ỳ�Yh[̀aW]Y_Z�k��WX[zj_[̀�Ỳ�a��[hàaW[�̂Y_ẀabWỲc�WX[�̂Y_ẀabWỲ�ZXaddc�h̀]Ỳ�WY�h̀Yb[[f]_g�j]WX�WXaW�hỲW]Y_�Y\�WX[�rỲ�c�h̀YuhWd�_YW]\��WX[�|̀bX]W[bW�Y\�ahhà[_W�f]Zb̀[ha_b][Z�Ỳ�f[\[bWZ�]_�WX[�bY_ZẀebW]Y_�Ỳ�Yh[̀aW]Y_Z�k��WX[�zj_[̀�Ỳ��[hàaW[Ŷ_ẀabWỲ�WXaW�jYedf�̀[_f[̀�]W�e_Ze]Wakd[�\Ỳ�h̀Yh[̀�[y[beW]Y_�a_f�̀[ZedWZ�Y\�WX[�̂Y_ẀabWỲ�Z�rỲ�l��a]dè[�Y\�WX[Ŷ_ẀabWỲ�WY�_YW]\��WX[�|̀bX]W[bW�Y\�ahhà[_W�f]Zb̀[ha_b][Z�Ỳ�f[\[bWZ�h̀]Ỳ�WY�h̀Yb[[f]_g�j]WX�WX[�rỲ��ZXaddbY_ZW]WeW[�a_�ab�_Yjd[fgu[_W�WXaW�WX[�zj_[̀�Z�Ỳ��[hàaW[�̂Y_ẀabWỲ�Z�bYuhd[W[f�Ỳ�hàW]add��bYuhd[W[fbY_ZẀebW]Y_�]Z�\]W�a_f�h̀Yh[̀�WY�̀[b[]i[�WX[�̂Y_ẀabWỲ�Z�rỲ�l�~X[�̂Y_ẀabWỲ�ZXadd�_YW�k[�̀[ZhY_Z]kd[�\Ỳf]Zb̀[ha_b][Z�Ỳ�f[\[bWZ�]_�WX[�bY_ZẀebW]Y_�Ỳ�Yh[̀aW]Y_Z�k��WX[�zj_[̀�Ỳ��[hàaW[�̂Y_ẀabWỲ�WXaW�à[�_YW�ahhà[_Wlmnoqo}�~X[�̂Y_ẀabWỲ�ZXadd�̀[]ukèZ[�WX[�zj_[̀�\Ỳ�bYZWZ�WX[�zj_[̀�]_bèZ�WXaW�à[�ha�akd[�WY�a��[hàaW[�̂Y_ẀabWỲk[baeZ[�Y\�WX[�̂Y_ẀabWỲ�Z�f[da�Zc�]uh̀Yh[̀d��W]u[f�abW]i]W][Z�Ỳ�f[\[bW]i[�bY_ZẀebW]Y_l�~X[�zj_[̀�ZXadd�k[[̀ZhY_Z]kd[�WY�WX[�̂Y_ẀabWỲ�\Ỳ�bYZWZ�WX[�̂Y_ẀabWỲ�]_bèZ�k[baeZ[�Y\�a��[hàaW[�̂Y_ẀabWỲ�Z�f[da�Zc�]uh̀Yh[̀d�W]u[f�abW]i]W][Zc�fauag[�WY�WX[�rỲ��Ỳ�f[\[bW]i[�bY_ZẀebW]Y_lmnoqo��~X[�̂Y_ẀabWỲ�ZXadd�h̀YuhWd��̀[u[f��fauag[�WXaW�WX[�̂Y_ẀabWỲ�j̀Y_g\edd��baeZ[Z�WY�bYuhd[W[f�Ỳ�hàW]add�bYuhd[W[f�bY_ZẀebW]Y_�Ỳ�WY�h̀Yh[̀W��Y\�WX[�zj_[̀�Ỳ��[hàaW[�̂Y_ẀabWỲ�aZ�h̀Yi]f[f�]_��[bW]Y_���l�l�lmnoqo��~X[�zj_[̀�a_f�[abX��[hàaW[�̂Y_ẀabWỲ�ZXadd�Xai[�WX[�Zau[�̀[ZhY_Z]k]d]W][Z�\Ỳ�beWW]_g�a_f�haWbX]_g�aZ�à[f[Zb̀]k[f�\Ỳ�WX[�̂Y_ẀabWỲ�]_��[bW]Y_��l��lmno}�� ���¡����¢£�����¤�����¥���\�a�f]ZheW[�à]Z[Z�auY_g�WX[�̂Y_ẀabWỲc��[hàaW[�̂Y_ẀabWỲZc�a_f�WX[�zj_[̀�aZ�WY�WX[�̀[ZhY_Z]k]d]W��e_f[̀�WX[]̀[̀Zh[bW]i[�bY_ẀabWZ�\Ỳ�ua]_Wa]_]_g�WX[�h̀[u]Z[Z�a_f�Zè̀Ye_f]_g�à[a�\̀[[�\̀Yu�jaZW[�uaW[̀]adZ�a_f�̀ekk]ZXc�WX[zj_[̀�ua��bd[a_�eh�a_f�WX[�|̀bX]W[bW�j]dd�addYbaW[�WX[�bYZW�auY_g�WXYZ[�̀[ZhY_Z]kd[l¦�§̈¤©ª�«���¤¬¦®ª̄�̈�§¬ª�°��±�m«op�®�������m«opop�̂Xa_g[Z�]_�WX[�rỲ��ua��k[�abbYuhd]ZX[f�a\W[̀�[y[beW]Y_�Y\�WX[�̂Y_ẀabWc�a_f�j]WXYeW�]_iad]faW]_g�WX[Ŷ_ẀabWc�k��̂Xa_g[�z̀f[̀c�̂Y_ZẀebW]Y_�̂Xa_g[�x]̀[bW]i[�Ỳ�Ỳf[̀�\Ỳ�a�u]_Ỳ�bXa_g[�]_�WX[�rỲ�c�Zekt[bW�WY�WX[d]u]WaW]Y_Z�ZWaW[f�]_�WX]Z�|̀W]bd[�²�a_f�[dZ[jX[̀[�]_�WX[�̂Y_ẀabW�xYbeu[_WZlm«opoq�|�̂Xa_g[�z̀f[̀�ZXadd�k[�kaZ[f�ehY_�ag̀[[u[_W�auY_g�WX[�zj_[̀c�̂Y_ẀabWỲc�a_f�|̀bX]W[bWl�|�̂Y_ZẀebW]Y_X̂a_g[�x]̀[bW]i[�̀[�e]̀[Z�ag̀[[u[_W�k��WX[�zj_[̀�a_f�|̀bX]W[bW�a_f�ua��Ỳ�ua��_YW�k[�ag̀[[f�WY�k��WX[�̂Y_ẀabWỲl|_�Ỳf[̀�\Ỳ�a�u]_Ỳ�bXa_g[�]_�WX[�rỲ��ua��k[�]ZZe[f�k��WX[�|̀bX]W[bW�adY_[l³́µ¶·��̧ ¹º»¼½»¾¹¾¿�¼¹À¾ÁÀÂ½¾¼¼ÃÃÂ¿Âºº
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WXYZY[�\]̂_̀ab�c_�d]a�efgh�b]̂ii�ja�kaglfgman�o_nag�̂kkicp̂jia�kgfqcbcf_b�fl�d]a�\f_dĝpd�rfpoma_dbs�t]a\f_dĝpdfg�b]̂ii�kgfpaan�kgfmkdiu�vcd]�p]̂_̀ab�c_�d]a�efghw�o_iabb�fd]agvcba�kgfqcnan�c_�d]a�\]̂_̀a�xgnagw\f_bdgopdcf_�\]̂_̀a�rcgapdcqaw�fg�fgnag�lfg�̂�mc_fg�p]̂_̀a�c_�d]a�efghsWXYZYy�zl�̂�p]̂_̀a�c_�d]a�efgh�kgfqcnab�lfg�̂_�̂n{obdma_d�df�d]a�\f_dĝpd�|omw�d]a�̂mfo_d�fl�bop]�̂n{obdma_d�mobd�japfmkodan�̂_n�nfpoma_dan�c_�vgcdc_̀s�z_�fgnag�df�l̂pcicd̂da�aq̂iôdcf_�fl�kgfkfb̂ib�fg�pîcmb�lfg�c_pgâbab�̂_nnapgâbab�df�d]a�\f_dĝpd�|omw�̂ii�kgfkfb̂ib�fg�pîcmbw�a}pakd�d]fba�bf�mc_fg�d]̂d�d]acg�kgfkgcadu�p̂_�ja�baa_�juc_bkapdcf_w�b]̂ii�ja�̂ppfmk̂_can�ju�̂�pfmkiada�cdamc~̂dcf_�fl�pfbdb�c_pionc_̀�îjfgw�m̂dagĉib�̂_n�bojpf_dĝpdbs�̂jfg�̂_n�m̂dagĉib�b]̂ii�ja�cdamc~ans�e]aga�m̂{fg�pfbd�cdamb�̂ga�bojpf_dĝpdbw�d]au�b]̂ii�ja�cdamc~an�̂ibfs�t]am̂fo_d�fl�d]a�̂n{obdma_d�mobd�̂kkgf}cm̂da�d]a�̂pdôi�pfbd�df�d]a�\f_dĝpdfg�̂_n�̂ii�pfbdb�c_poggan�ju�d]a�\f_dĝpdfgmobd�ja�{obdclĉjiu�pfmk̂gan�vcd]�kgaq̂cic_̀�c_nobdgu�bd̂_n̂gnbs���}pakd�̂b�kgfqcnan�c_�|apdcf_��s�s�w�̂ii�̂n{obdma_dbdf�d]a�\f_dĝpd�|om�b]̂ii�ja�icmcdan�df�{fj�bkapclcp�pfbdb�̂_n�b]̂ii�_fd�c_piona�c_ncgapd�pfbdbw�]fma�fllcpa�fqag]ân�fgkgflcdsWXYZY��t]a�pfmjc_an�fqag]ân�̂_n�kgflcd�c_pionan�c_�d]a�dfd̂i�pfbd�df�d]a�xv_ag�lfg�̂�p]̂_̀a�c_�d]a�efgh�b]̂ii�jaĵban�f_�d]a�lfiifvc_̀�bp]anoia�YZ� �fg�d]a�\f_dĝpdfgw�lfg�efgh�kaglfgman�ju�d]a�\f_dĝpdfg�b�fv_�lfgpabw���������������baqa_daa_�������kagpa_d�fl�d]a�\f_dĝpdfg�b�̂pdôi�pfbdbs�Y�� �fg�d]a�\f_dĝpdfgw�lfg�efgh�kaglfgman�ju�d]a�\f_dĝpdfg�b�|ojpf_dĝpdfgbw���������������da_������������������������|ojpf_dĝpdfg�b�̂pdôi�pfbdb��_fd�c_pionc_̀�d]a�|ojpf_dĝpdfg�b�fqag]ân�̂_n�kgflcd�s�Y[� �fg�âp]�|ojpf_dĝpdfg�c_qfiqanw�lfg�efgh�kaglfgman�ju�d]̂d�|ojpf_dĝpdfg�b�fv_�lfgpabw�������������������������������kagpa_d�fl�d]a�|ojpf_dĝpdfg�b�̂pdôi�pfbdbs�Yy� \fbd�df�v]cp]�fqag]ân�̂_n�kgflcd�cb�df�ja�̂kkican�b]̂ii�ja�nadagmc_an�c_�̂ppfgn̂_pa�vcd]�|apdcf_��s�s�s�t]a�kagpa_d̂̀ab�pcdan�̂jfqa�b]̂ii�ja�pf_bcnagan�df�c_piona�̂ii�c_ncgapd�pfbdb�c_pionc_̀w�jod�_fd�icmcdan�df�lcain�̂_n�fllcpa�m̂ _̂ àgbw�bokagqcbfgb�̂_n�̂bbcbd̂_dbw�c_pcna_d̂i�{fj�jogna_bw�bm̂ii�dffibw�̂_n�̀a_aĝi�fqag]ân�̂iifp̂dcf_bs��WXYZY��t]a�kgfpanogab�nabpgcjan�c_�|apdcf_b��s�s��̂_n��s�s��b]̂ii�ja�oban�df�p̂ipoîda�̂_u�̂n{obdma_d�c_�d]a�\f_dĝpd|omw�c_pionc_̀�vcd]fod�icmcd̂dcf_�̂_�̂n{obdma_d�kagmcddan�o_nag��gdcpiab��w��w���w�fg���sWXYZYX�zl�̂�p]̂_̀a�c_�d]a�efgh�ga ocgab�̂_�̂n{obdma_d�df�d]a�\f_dĝpd�|om�d]̂d�a}paanb�d]a�icmcdb�fl�d]a�xv_ag�b\f_bdgopdcf_�\]̂_̀a�xgnag�\agdclcp̂dcf_��galaga_pa�|apdcf_��s�s��fl�d]a��̀gaama_d�w�d]a_�d]a�xv_ag�b�̂̀gaama_d�cb_fd�allapdcqaw�̂_n�efgh�m̂u�_fd�kgfpaan�o_dci�̂kkgfqan�c_�vgcdc_̀�ju�d]a�x|�sWXYZY¡��_u�p]̂_̀a�c_�d]a�efgh�c_cdĉdan�̂ldag�d]a�napîĝdcf_�fl�|ojbd̂_dĉi�\fmkiadcf_�mobd�ja�̂kkgfqan�c_�vgcdc_̀ju�d]a�x|��gà ĝniabb�fl�d]a�̂mfo_d�fl�d]a�p]̂_̀a�fg�d]a�xv_ag�b�\f_bdgopdcf_�\]̂_̀a�xgnag�\agdclcp̂dcf_sWXY��¢£¤¥¦§�̈©ª§©«WXY�YZ���\]̂_̀a�xgnag�cb�̂�vgcdda_�c_bdgoma_dw�obc_̀�d]a�x|��\f_bdgopdcf_�\]̂_̀a�xgnag�lfgmw�kgak̂gan�ju�d]a�gp]cdapd�̂_n�bc̀_an�ju�d]a�xv_agw�\f_dĝpdfgw�̂_n��gp]cdapd�bd̂dc_̀�d]acg�̂̀gaama_d�okf_�̂ii�fl�d]a�lfiifvc_̀�YZ� t]a�p]̂_̀a�c_�d]a�efgh¬�Y�� t]a�̂mfo_d�fl�d]a�̂n{obdma_dw�cl�̂_uw�c_�d]a�\f_dĝpd�|om¬�̂_n�Y[� t]a�a}da_d�fl�d]a�̂n{obdma_dw�cl�̂_uw�c_�d]a�\f_dĝpd�tcmas��̀gaama_d�f_�̂_u�\]̂_̀a�xgnag�b]̂ii�pf_bdcdoda�̂�lc_̂i�baddiama_d�fl�̂ii�m̂ddagb�gaîdc_̀�df�d]a�p]̂_̀a�c_�d]a�efgh�d]̂d�cb�d]a�boj{apd�fl�d]a�\]̂_̀a�xgnagw�c_pionc_̀w�jod�_fd�icmcdan�dfw�̂_u�̂n{obdma_db�df�d]a�\f_dĝpd�|om�fg�d]a�\f_dĝpd�tcmas�WXY�Y���d�d]a�xv_ag�b�ga oabdw�d]a�\f_dĝpdfg�b]̂ii�kgak̂ga�̂�kgfkfb̂i�df�kaglfgm�d]a�vfgh�fl�̂�kgfkfban�\]̂_̀axgnag�baddc_̀�lfgd]�d]a�̂mfo_d�fl�d]a�kgfkfban�̂n{obdma_dw�cl�̂_uw�c_�d]a�\f_dĝpd�|om¬�̂_n�d]a�a}da_d�fl�d]a�kgfkfbann̂{obdma_dw�cl�̂_uw�c_�d]a�\f_dĝpd�tcmas��_u�kgfkfban�̂n{obdma_d�c_�d]a�\f_dĝpd�|om�b]̂ii�ja�kgak̂gan�c_p̂pfgn̂_pa�vcd]�|apdcf_��s�s��̂_n��s�s�s��t]a�xv_ag�b�ga oabd�b]̂ii�c_piona�̂_u�gaqcbcf_b�df�d]a�rĝvc_̀b�fg|kapclcp̂dcf_b�_apabb̂gu�df�nalc_a�̂_u�p]̂_̀ab�c_�d]a�efghs��ecd]c_�lfogdaa_������n̂ub�fl�gapacqc_̀�d]a�ga oabdw�d]a\f_dĝpdfg�b]̂ii�bojmcd�d]a�kgfkfb̂i�df�d]a�xv_ag�̂_n��gp]cdapd�̂if_̀�vcd]�̂ii�nfpoma_d̂dcf_�ga ocgan�ju�|apdcf_��s�sWXY�Y[�zl�d]a�\f_dĝpdfg�ga oabdb�̂�\]̂_̀a�xgnagw�d]a�ga oabd�b]̂ii�bad�lfgd]�d]a�kgfkfban�p]̂_̀a�c_�d]a�efgh�̂_n�b]̂ii�ja�kgak̂gan�c_�̂ppfgn̂_pa�vcd]�|apdcf_��sss��zl�d]a�\f_dĝpdfg�ga oabdb�̂�p]̂_̀a�df�d]a�efgh�d]̂d�c_qfiqab�̂�gaqcbcf_®̄°±²�³� µ́¶·̧¶¹́¹º�·́»¹¼»½̧¹··¾¾½º½µµ
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WX�YZW[Y\�W[Y�]\̂_Z̀ab�X\�cdYeZfZêWZX̀bg�W[Y�hX̀W\̂eWX\�b[̂ii�\YZjkl\bY�W[Y�m_̀Y\�fX\�̂̀n�YodỲpZWl\Y�̂bbXeẐWYp�_ZW[�W[Y�q\e[ZWYeWbr�\YsZY_�Xf�W[Y�d\XdXbYp�\YsZbZX̀bg�YoeYdW�WX�W[Y�YoWỲW�W[Y�\YsZbZX̀b�̂\Y�̂eeYdWYp�kn�YoYelWZX̀�Xf�̂�h[̂ àY�m\pY\t��uvwx�yz{|}~��}�z{�y��{�����~��}���|uvwxw��q�hX̀bW\leWZX̀�h[̂ àY�]Z\YeWZsY�Zb�̂�_\ZWWỲ�X\pY\�d\Yd̂\Yp�kn�W[Y�q\e[ZWYeW�̂̀p�bZàYp�kn�W[Y�m_̀Y\�̂̀pq\e[ZWYeWg�pZ\YeWZ̀a�̂�e[̂ àY�Z̀�W[Y��X\��d\ZX\�WX�̂a\YYjỲW�X̀�̂p�lbWjỲWg�Zf�̂̀ng�Z̀�W[Y�hX̀W\̂eW�clj�X\�hX̀W\̂eW�ZjYg�X\�kXW[t��[Y�m_̀Y\�ĵn�kn�hX̀bW\leWZX̀�h[̂ àY�]Z\YeWZsYg�_ZW[XlW�Z̀ŝiZp̂WZ̀a�W[Y�hX̀W\̂eWg�X\pY\�e[̂ àYb�Z̀W[Y��X\��_ZW[Z̀�W[Y�aỲY\̂i�beXdY�Xf�W[Y�hX̀W\̂eW�eX̀bZbWZ̀a�Xf�̂ppZWZX̀bg�pYiYWZX̀bg�X\�XW[Y\�\YsZbZX̀bg�W[Y�hX̀W\̂eWclj�̂̀p�hX̀W\̂eW��ZjY�kYZ̀a�̂p�lbWYp�̂eeX\pZ̀aintuvwxw��q�hX̀bW\leWZX̀�h[̂ àY�]Z\YeWZsY�b[̂ii�kY�lbYp�Z̀�W[Y�̂kbỲeY�Xf�WXŴi�̂a\YYjỲW�X̀�W[Y�WY\jb�Xf�̂�h[̂ àYm\pY\tuvwxwx��f�W[Y�hX̀bW\leWZX̀�h[̂ àY�]Z\YeWZsY�d\XsZpYb�fX\�̂̀ �̂p�lbWjỲW�WX�W[Y�hX̀W\̂eW�cljg�W[Y�̂p�lbWjỲW�b[̂ii�kYk̂bYp�X̀�X̀Y�Xf�W[Y�fXiiX_Z̀a�jYW[Xpb�w�� �lWl̂i�̂eeYdŴ̀eY�Xf�̂�iljd�blj�Zf�d\XdY\in�ZWYjZ�Yp�̂̀p�blkbŴ̀WẐWZ̀a�p̂Ŵ�Zb�̀XW�̂ŝZîkiY�WX�dY\jZW�Yŝil̂WZX̀��w�� �̀ZW�d\ZeYb�bdYeZfZYp�Z̀�W[Y�hX̀W\̂eW�]XeljỲWb�X\�blkbY�lỲWin�̂a\YYp�ldX̀g�blk�YeW�WX�̂p�lbWjỲW�Zf�^̀ng�̂b�d\XsZpYp�Z̀�cYeWZX̀��t�t���wx� hXbW�̂̀p�̂�dY\eỲŴaY�fYYg�êielîWYp�̂b�pYbe\ZkYp�Z̀�cYeWZX̀b��t�t��̂̀p��t�t����w�� Z̀�̂̀XW[Y\�ĵ `̀Y\�̂b�W[Y�d̂\WZYb�ĵn�̂a\YY��X\�w�� qb�d\XsZpYp�Z̀�cYeWZX̀��t�t�t�uvwxw���f�W[Y�hX̀W\̂eWX\�pXYb�̀XW�\YbdX̀p�d\XjdWin�X\�pZb̂a\YYb�_ZW[�W[Y�jYW[Xp�fX\�̂p�lbWjỲW�Z̀�W[Y�hX̀W\̂eW�cljgW[Y�q\e[ZWYeW�b[̂ii�ĵ�Y�̂̀�Z̀ZWẐi�pYWY\jZ̀̂WZX̀g�eX̀bZbWỲW�_ZW[�cYeWZX̀��t�t�g�Xf�W[Y�jYW[Xp�̂̀p�W[Y�̂p�lbWjỲW�X̀W[Y�k̂bZb�Xf�\ŶbX̀ k̂iY�YodỲpZWl\Yb�̂̀p�b̂sZ̀ab�Xf�W[XbY�dY\fX\jZ̀a�W[Y��X\��̂WW\ZklŴkiY�WX�W[Y�e[̂ àYg�Z̀eilpZ̀ag�Z̀�êbY�Xf�̂̀�Z̀e\ŶbY�Z̀�W[Y�hX̀W\̂eW�cljg�̂̀ �̂jXl̀W�fX\�XsY\[Ŷp�̂̀p�d\XfZW�̂b�bYW�fX\W[�Z̀�cYeWZX̀��t�t�t��̀�ble[�êbYg^̀p�̂ibX�l̀pY\�cYeWZX̀��t�t�t�g�W[Y�hX̀W\̂eWX\�b[̂ii��YYd�̂̀p�d\YbỲWg�Z̀�ble[�fX\j�̂b�W[Y�q\e[ZWYeW�ĵn�d\Ybe\ZkYg�̂̀ZWYjZ�Yp�̂eeXl̀WZ̀a�WXaYW[Y\�_ZW[�̂dd\Xd\ẐWY�blddX\WZ̀a�p̂Ŵt��̀iYbb�XW[Y\_ZbY�d\XsZpYp�Z̀�W[Y�hX̀W\̂eW�]XeljỲWbg�eXbWb�fX\�W[Y�dl\dXbYb�Xf�W[Zb�cYeWZX̀��t�t��b[̂ii�kY�iZjZWYp�WX�W[Y�fXiiX_Z̀a�w�� hXbWb�Xf�îkX\g�Z̀eilpZ̀a�̂ddiZêkiY�d̂n\Xii�ŴoYbg�f\Z̀aY�kỲYfZWb�\Y�lZ\Yp�kn�̂a\YYjỲW�X\�elbWXjg�_X\�Y\br�eXjdỲb̂WZX̀�Z̀bl\̂̀ eYg�̂̀p�XW[Y\�YjdiXnYY�eXbWb�̂dd\XsYp�kn�W[Y�q\e[ZWYeW��w�� hXbWb�Xf�ĵWY\Ẑibg�blddiZYbg�̂̀p�Y�lZdjỲWg�Z̀eilpZ̀a�eXbW�Xf�W\̂̀ bdX\ŴWZX̀g�_[YW[Y\�Z̀eX\dX\̂WYp�X\�eX̀bljYp��wx� �ỲŴi�eXbWb�Xf�ĵe[Z̀Y\n�̂̀p�Y�lZdjỲWg�YoeilbZsY�Xf�[̂ p̀�WXXibg�_[YW[Y\�\ỲWYp�f\Xj�W[Y�hX̀W\̂eWX\�X\�XW[Y\b��̂̀p�w�� hXbWb�Xf�d\YjZljb�fX\�̂ii�kX̀pb�̂̀p�Z̀bl\̂̀ eYg�dY\jZW�fYYbg�̂̀p�b̂iYbg�lbYg�X\�bZjZî\�ŴoYbg�pZ\YeWin�\YîWYp�WX�W[Y�e[̂ àYt�uvwxw���f�W[Y�hX̀W\̂eWX\�pZb̂a\YYb�_ZW[�W[Y�̂p�lbWjỲW�Z̀�W[Y�hX̀W\̂eW��ZjYg�W[Y�hX̀W\̂eWX\�ĵn�ĵ�Y�̂�hîZj�Z̀êeX\p̂ èY�_ZW[�̂ddiZêkiY�d\XsZbZX̀b�Xf�q\WZeiY���tuvwxw���dX̀�\YeYZdW�Xf�̂�hX̀bW\leWZX̀�h[̂ àY�]Z\YeWZsYg�W[Y�hX̀W\̂eWX\�b[̂ii�d\XjdWin�d\XeYYp�_ZW[�W[Y�e[̂ àY�Z̀�W[Y�X\��Z̀sXisYp�̂̀p�̂psZbY�W[Y�q\e[ZWYeW�Xf�W[Y�hX̀W\̂eWX\rb�̂a\YYjỲW�X\�pZb̂a\YYjỲW�_ZW[�W[Y�jYW[Xpg�Zf�̂̀ngd\XsZpYp�Z̀�W[Y�hX̀bW\leWZX̀�h[̂ àY�]Z\YeWZsY�fX\�pYWY\jZ̀Z̀a�W[Y�d\XdXbYp�̂p�lbWjỲW�Z̀�W[Y�hX̀W\̂eW�clj�X\hX̀W\̂eW��ZjYtuvwxwv�q�hX̀bW\leWZX̀�h[̂ àY�]Z\YeWZsY�bZàYp�kn�W[Y�hX̀W\̂eWX\�Z̀pZêWYb�W[Y�hX̀W\̂eWX\rb�̂a\YYjỲW�W[Y\Y_ZW[gZ̀eilpZ̀a�̂p�lbWjỲW�Z̀�hX̀W\̂eW�clj�̂̀p�hX̀W\̂eW��ZjY�X\�W[Y�jYW[Xp�fX\�pYWY\jZ̀Z̀a�W[Yjt�cle[�̂a\YYjỲW�b[̂iikY�YffYeWZsY�ZjjYpẐWYin�̂̀p�b[̂ii�kY�\YeX\pYp�̂b�̂�h[̂ àY�m\pY\tuvwxw ��[Y�̂jXl̀W�Xf�e\YpZW�WX�kY�̂iiX_Yp�kn�W[Y�hX̀W\̂eWX\�WX�W[Y�m_̀Y\�fX\�̂�pYiYWZX̀�X\�e[̂ àY�W[̂W�\YbliWb�Z̀�̂�̀YWpYe\ŶbY�Z̀�W[Y�hX̀W\̂eW�clj�b[̂ii�kY�̂eWl̂i�eXbW�Z̀eilpZ̀a�XsY\[Ŷp�̂̀p�d\XfZW�̂b�eX̀fZ\jYp�kn�W[Y�q\e[ZWYeW�f\Xj�W[Yce[YpliY�Xf�¡̂ilYbtuvwxw¢�£ỲpZ̀a�fZ̀̂i�pYWY\jZ̀̂WZX̀�Xf�W[Y�WXŴi�eXbW�Xf�̂�hX̀bW\leWZX̀�h[̂ àY�]Z\YeWZsY�WX�W[Y�m_̀Y\g�W[Y�hX̀W\̂eWX\ĵn�\Y�lYbW�d̂njỲW�fX\��X\��eXjdiYWYp�l̀pY\�W[Y�hX̀bW\leWZX̀�h[̂ àY�]Z\YeWZsY�Z̀�qddiZêWZX̀b�fX\�£̂njỲWt��[Y¤¥¦§̈�©� ª«¬®¬̄ª̄°�ª±̄²±³®̄́ ³́°³««
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WXYZYZ�[\]�̂_̀abcda_b�e\cff�̀_a�g̀_hìjfk�d_ll]̀d]�a\]�m_bg�nbi_b�a_�a\]�]oo]daip]�qca]�_o�erb]ak�s_̀qe�c̀qìerbc̀d]�b]trib]q�a_�s]�orb̀ie\]q�sk�a\]�̂_̀abcda_b�c̀q�uh̀]bvWXYZYw�[\]�̂_̀abcda_b�e\cff�nb_d]]q�]xn]qiai_refk�hia\�cq]trca]�o_bd]e�c̀q�e\cff�cd\i]p]�yrseac̀aicf�̂_lnf]ai_̀hia\ì�a\]�̂_̀abcda�[il]vWXYw�z{|}~��}������{�������������{WXYwY���o�a\]�̂_̀abcda_b�ie�q]fck]q�ca�c̀k�ail]�ì�a\]�d_ll]̀d]l]̀a�_b�nb_jb]ee�_o�a\]�m_bg�sk�����c̀�cda�_b�̀]jf]da_o�a\]�uh̀]b�_b��bd\ia]da��_o�c̀�]lnf_k]]�_o�]ia\]b��_b�_o�c�y]ncbca]�̂_̀abcda_b������sk�d\c̀j]e�_bq]b]q�ì�a\]�m_bg����sk�fcs_b�qienra]e��oib]��r̀rercf�q]fck�ì�q]fip]bi]e��r̀cp_iqcsf]�dcercfai]e��cqp]be]�h]ca\]b�d_̀qiai_̀e�q_drl]̀a]qì�cdd_bqc̀d]�hia\�y]dai_̀���v�v�v���_b�_a\]b�dcre]e�s]k_̀q�a\]�̂_̀abcda_b�e�d_̀ab_f������sk�q]fck�cra\_bi�]q�sk�a\]uh̀]b�n]̀qìj�qienra]�b]e_frai_̀��_b�����sk�_a\]b�dcre]e�a\ca�a\]�̂_̀abcda_b�cee]bae��c̀q�a\]��bd\ia]da�q]a]blì]e��reaiok�q]fck��a\]̀�a_�a\]�]xa]̀a�erd\�q]fck�hiff�nb]p]̀a�a\]�̂_̀abcda_b�ob_l�cd\i]pìj�yrseac̀aicf�̂_lnf]ai_̀�hia\ìa\]�̂_̀abcda�[il]��a\]�̂_̀abcda�[il]�e\cff�s]�]xa]̀q]q�o_b�erd\�b]ce_̀csf]�ail]�ce�a\]��bd\ia]da�lck�q]a]blì]�nb_piq]q�a\]�q]fck�Y�� ie�̀_a�dcre]q�sk�a\]�ocrfa�_b�̀]jfij]̀d]�_o�a\]�̂_̀abcda_b�_b�c�ersd_̀abcda_b�ca�c̀k�ai]b��c̀q��YZ� ie�̀_a�qr]�a_�r̀rercf�q]fck�ì�a\]�q]fip]bk�_o�ernnfi]e��lcd\ì]bk��]trinl]̀a��_b�e]bpid]e�h\]̀�erd\�ernnfi]e��lcd\ì]bk��]trinl]̀a��_b�e]bpid]e�h]b]�_sacìcsf]�ob_l�_a\]b�e_rbd]e�ì�erooidi]̀a�ail]�o_b�a\]�̂_̀abcda_b�a_�l]]a�a\]�b]trib]q�q]fip]bkv�WXYwYZ�̂fcile�b]fcaìj�a_�ail]�e\cff�s]�lcq]�ì�cdd_bqc̀d]�hia\�cnnfidcsf]�nb_piei_̀e�_o��baidf]���vWXYwYw�[\ie�y]dai_̀��v��q_]e�̀_a�nb]dfrq]�b]d_p]bk�_o�qclcj]e�o_b�q]fck�sk�]ia\]b�ncbak�r̀q]b�_a\]b�nb_piei_̀e�_o�a\]_̂̀abcda��_drl]̀aev���� ¡��¢���£�¤¥�¦�§��¦z� ̈¥£¡���̈¦�W¢Y�� ���©}ª��§«�W¢Y�Y��[\]�̂_̀abcda�yrl�ie�eaca]q�ì�a\]��jb]]l]̀a�c̀q��ìdfrqìj�cra\_bi�]q�cq�real]̀ae��ie�a\]�a_acf�cl_r̀anckcsf]�sk�a\]�uh̀]b�a_�a\]�̂_̀abcda_b�o_b�n]bo_blc̀d]�_o�a\]�m_bg�r̀q]b�a\]�̂_̀abcda��_drl]̀aevW¢Y�YZ��o�r̀ia�nbid]e�cb]�eaca]q�ì�a\]�̂_̀abcda��_drl]̀ae�_b�erse]tr]̀afk�cjb]]q�rn_̀��c̀q�io�trc̀aiai]e�_bijìcffkd_̀a]lnfca]q�cb]�lca]bicffk�d\c̀j]q�e_�a\ca�cnnfidcai_̀�_o�erd\�r̀ia�nbid]e�a_�a\]�cdarcf�trc̀aiai]e�dcre]e�erseac̀aicfì]triak�a_�a\]�uh̀]b�_b�̂_̀abcda_b��a\]�cnnfidcsf]�r̀ia�nbid]e�e\cff�s]�]triacsfk�cq�rea]qvW¢YZ�§ª¬{�«|{����}|«{�W¢YZY��[\]�̂_̀abcda_b�e\cff�erslia�c�ed\]qrf]�_o�pcfr]e�a_�a\]��bd\ia]da�hia\ì�a]̀���®��qcke�_o�orff�]x]drai_̀�_o�a\]�jb]]l]̀a��cff_dcaìj�a\]�]̀aib]�̂_̀abcda�yrl�a_�a\]�pcbi_re�n_bai_̀e�_o�a\]�m_bgv�[\]�ed\]qrf]�_o�pcfr]e�e\cff�s]nb]ncb]q�ì�a\]�o_bl��c̀q�ernn_ba]q�sk�a\]�qcac�a_�erseac̀aica]�iae�cddrbcdk��b]trib]q�sk�a\]��bd\ia]dav�[\ie�ed\]qrf]�r̀f]ee�_s�]da]q�a_�sk�a\]��bd\ia]da��e\cff�s]�re]q�ce�c�sceie�o_b�b]pi]hìj�a\]�̂_̀abcda_b�e��nnfidcai_̀e�o_b�̄ckl]̀av�̀k�d\c̀j]e�a_�a\]�ed\]qrf]�_o�pcfr]e�e\cff�s]�ersliaa]q�a_�a\]��bd\ia]da�c̀q�ernn_ba]q�sk�erd\�qcac�a_�erseac̀aica]�iaecddrbcdk�ce�a\]��bd\ia]da�lck�b]trib]��c̀q�r̀f]ee�_s�]da]q�a_�sk�a\]��bd\ia]da��e\cff�s]�re]q�ce�c�sceie�o_b�b]pi]hìja\]�̂_̀abcda_b�e�erse]tr]̀a��nnfidcai_̀e�o_b�̄ckl]̀avW¢YZYZ��e�b]tr]ea]q�sk�a\]��bd\ia]da��a\]�̂_̀abcda_b�c̀q�]cd\�yrsd_̀abcda_b�e\cff�nb]ncb]�c�abcq]�nckl]̀a�sb]cgq_h̀o_b�a\]�m_bg�o_b�h\id\�]cd\�ie�b]en_̀eisf]v��[\]�sb]cgq_h̀��s]ìj�ersliaa]q�_̀�c�r̀io_bl�eac̀qcbqi�]q�o_blcacnnb_p]q�sk�a\]��bd\ia]da�c̀q�uh̀]b��e\cff�s]�qipiq]q�ì�q]acif��reìj�d_̀p]̀i]̀a�r̀iae��erooidi]̀a�a_�cddrbca]fkq]a]blì]�a\]�pcfr]�_o�d_lnf]a]q�m_bg�qrbìj�a\]�d_rbe]�_o�a\]�̄b_�]dav��[\]�̂_̀abcda_b�e\cff�rnqca]�a\]�ed\]qrf]�_opcfr]e�ce�b]trib]q�sk�]ia\]b�a\]��bd\ia]da�_b�uh̀]b�ce�̀]d]eecbk�a_�b]of]da�Y�� a\]�q]edbinai_̀�_o�m_bg��fieaìj�fcs_b�c̀q�lca]bicf�e]ncbca]fk���YZ� a\]�a_acf�pcfr]�_o�a\]�m_bg��Yw� a\]�n]bd]̀a�c̀q�pcfr]�_o�a\]�m_bg�d_lnf]a]q�a_�qca]��Y°� a\]�n]bd]̀a�c̀q�pcfr]�_o�nb]pi_re�cl_r̀ae�siff]q��c̀q�Y±� a\]�drbb]̀a�n]bd]̀a�d_lnf]a]q��c̀q�cl_r̀a�siff]qv�²³́µ¶�·� ¹̧º»¼º½̧½¾�»̧¿½À¿Á¼½»»ÂÂÁ¾Á¹¹
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WXYZY[�\]̂�_̀abcdeb̀cfg�hdiĵabg�b̀�gkhhlm̂cg�g]dll�n̂�bĉdb̂o�ma�d�jdaâc�gmjmldc�b̀�b]db�hc̀pmôo�ma�q̂ebm̀ag�rstsuvrstsw�dao�rstsxsWXYZYZ�y�_̂cbmzmedb̂�z̀c�{diĵabv�d�hc̀|ĉgg�hdiĵabv�̀c�hdcbmdl�̀c�̂abmĉ�kĝ�̀c�̀eekhdaei�̀z�b]̂�{c̀}̂eb�ni�b]̂~�âc�g]dll�àb�èagbmbkb̂�deêhbdaê�̀z�� c̀��àb�ma�deècodaê��mb]�b]̂�_̀abcdeb��̀ekĵabgsWXYZY���al̂gg�b]̂�_̀abcdeb̀c�hc̀pmôg�b]̂�~�âc��mb]�d�hdiĵab�ǹao�ma�b]̂�zkll�ĥadl�gkj�̀z�b]̂�_̀abcdeb�qkjvhdiĵabg�ĉêmp̂o�ni�b]̂�_̀abcdeb̀c�z̀c�� c̀��hc̀ĥcli�ĥcz̀cĵo�ni�qknèabcdeb̀cg�̀c�hc̀pmôo�ni�gkhhlm̂cg�g]dll�n̂�]̂lo�ni�b]̂�_̀abcdeb̀c�z̀c�b]̀ĝ�qknèabcdeb̀cg�̀c�gkhhlm̂cg��]̀�ĥcz̀cĵo�� c̀��̀c�zkcamg]̂o�jdb̂cmdlgv�̀c�ǹb]vkaôc�èabcdeb��mb]�b]̂�_̀abcdeb̀c�z̀c��]me]�hdiĵab��dg�jdô�ni�b]̂�~�âcs��̀b]ma|�èabdmâo�]̂ĉma�g]dll�ĉ�kmĉj̀ âi�b̀�n̂�hldêo�ma�d�ĝhdcdb̂�deèkab�dao�àb�èjjma|l̂o��mb]�j̀ âi�̀z�b]̂�_̀abcdeb̀cv�eĉdb̂�dai�zmokemdcilmdnmlmbi�̀c�b̀cb�lmdnmlmbi�̀a�b]̂�hdcb�̀z�b]̂�_̀abcdeb̀c�z̀c�nĉde]�̀z�bckgbv�̀c�̂abmbl̂�dai�ĥcg̀a�̀c�̂abmbi�b̀�da�d�dco�̀zhkambmp̂�odjd|̂g�d|dmagb�b]̂�_̀abcdeb̀c�z̀c�nĉde]�̀z�b]̂�ĉ�kmĉĵabg�̀z�b]mg�hc̀pmgm̀asWXYZY��{c̀pmôo�b]̂�~�âc�]dg�zklzmll̂o�mbg�hdiĵab�̀nlm|dbm̀ag�kaôc�b]̂�_̀abcdeb��̀ekĵabgv�b]̂�_̀abcdeb̀c�g]dllôẑao�dao�maôjamzi�b]̂�~�âc�zc̀j�dll�l̀ggv�lmdnmlmbiv�odjd|̂�̀c�̂�ĥaĝv�maelkoma|�ĉdg̀adnl̂�dbb̀câifg�ẑ̂g�daolmbm|dbm̀a�̂�ĥaĝgv�dcmgma|�̀kb�̀z�dai�lm̂a�eldmj�̀c�̀b]̂c�eldmj�z̀c�hdiĵab�ni�dai�qknèabcdeb̀c�̀c�gkhhlm̂c�̀z�daibm̂cs��h̀a�ĉêmhb�̀z�àbmê�̀z�d�lm̂a�eldmj�̀c�̀b]̂c�eldmj�z̀c�hdiĵabv�b]̂�~�âc�g]dll�àbmzi�b]̂�_̀abcdeb̀cs��zdhhc̀p̂o�ni�b]̂�dhhlmednl̂�èkcbv��]̂a�ĉ�kmĉov�b]̂�_̀abcdeb̀c�jdi�gkngbmbkb̂�d�gkĉbi�ǹao�z̀c�b]̂�hc̀ĥcbi�d|dmagb�]me]�b]̂�lm̂a�̀c�̀b]̂c�eldmj�z̀c�hdiĵab�]dg�n̂ â�dgĝcb̂osWXY���������������������z�b]̂�yce]mb̂eb�ò ĝ�àb�mggk̂�d�_̂cbmzmedb̂�z̀c�{diĵab�b̀�b]̂�~�âcv�b]c̀k|]�à�zdklb�̀z�b]̂�_̀abcdeb̀cv��mb]ma�ĝp̂aodig�dzb̂c�ĉêmhb�̀z�b]̂�_̀abcdeb̀cfg�yhhlmedbm̀a�z̀c�{diĵabv�̀c�mz�b]̂�~�âc�ò ĝ�àb�hdi�b]̂�_̀abcdeb̀c��mb]maĝp̂a�odig�dzb̂c�b]̂�bmĵ �̂gbdnlmg]̂o�ma�b]̂�_̀abcdeb��̀ekĵabgv�b]̂�dj̀ kab�êcbmzm̂o�ni�b]̂�yce]mb̂eb�̀c�d�dcôo�nizmadl�omghkb̂�ĉg̀lkbm̀a�̀côcv�b]̂a�b]̂�_̀abcdeb̀c�jdiv�kh̀a�ĝp̂a�doombm̀adl�odigf�àbmê�b̀�b]̂�~�âc�dao�yce]mb̂ebvgb̀h�b]̂�� c̀��kabml�hdiĵab�̀z�b]̂�dj̀ kab�̀�ma|�]dg�n̂ â�ĉêmp̂os�\]̂�_̀abcdeb�\mĵ�g]dll�n̂�̂�b̂aôodhhc̀hcmdb̂li�dao�b]̂�_̀abcdeb�qkj�g]dll�n̂�maeĉdĝo�ni�b]̂�dj̀ kab�̀z�b]̂�_̀abcdeb̀cfg�ĉdg̀adnl̂�ègbg�̀zg]kbò�av�ôldi�dao�gbdcb�khv�hlkg�mab̂ĉgb�dg�hc̀pmôo�z̀c�ma�b]̂�_̀abcdeb��̀ekĵabgsWXY�������������������������WXY�Y��qkngbdabmdl�_̀jhl̂bm̀a�mg�b]̂�gbd|̂�ma�b]̂�hc̀|ĉgg�̀z�b]̂�� c̀���]̂a�b]̂�� c̀��̀c�ôgm|adb̂o�h̀cbm̀a�b]̂ĉ̀ z�mggkzzmem̂abli�èjhl̂b̂�ma�deècodaê��mb]�b]̂�_̀abcdeb��̀ekĵabg�g̀�b]db�b]̂�~�âc�eda�̀eekhi�̀c�kbmlm�̂�b]̂�� c̀��z̀cmbg�mab̂aôo�kĝsWXY�Y ��]̂a�b]̂�_̀abcdeb̀c�èagmôcg�b]db�b]̂�� c̀�v�̀c�d�h̀cbm̀a�b]̂ĉ̀ z��]me]�b]̂�~�âc�d|ĉ̂g�b̀�deêhbĝhdcdb̂liv�mg�gkngbdabmdlli�èjhl̂b̂v�b]̂�_̀abcdeb̀c�g]dll�hĉhdĉ�dao�gknjmb�b̀�b]̂�yce]mb̂eb�d�èjhĉ]̂agmp̂��cmbb̂almgb�̀z�mb̂jg�b̀�n̂�èjhl̂b̂o�̀c�ècĉeb̂o�hcm̀c�b̀�zmadl�hdiĵabs�¡dmlkĉ�b̀�maelkô�da�mb̂j�̀a�gke]�lmgb�ò ĝ�àb�dlb̂cb]̂�ĉgh̀agmnmlmbi�̀z�b]̂�_̀abcdeb̀c�b̀�èjhl̂b̂�dll�� c̀��ma�deècodaê��mb]�b]̂�_̀abcdeb��̀ekĵabgsWXY�Y¢��h̀a�ĉêmhb�̀z�b]̂�_̀abcdeb̀cfg�lmgbv�b]̂�yce]mb̂ebv�b]̂�~�âcv�dao�dai�̀b]̂c�hdcbi�b]̂�yce]mb̂eb�̀c�b]̂�~�âce]̀ g̀̂v��mll�jd�̂�da�magĥebm̀a�̀a�d�odb̂�dao�db�d�bmĵ�jkbkdlli�d|ĉ̂dnl̂�b̀�ôb̂cjmâ��]̂b]̂c�b]̂�� c̀��̀côgm|adb̂o�h̀cbm̀a�b]̂ĉ̀ z�mg�gkngbdabmdlli�èjhl̂b̂s�\]̂�_̀abcdeb̀c�g]dll�zkcamg]�deêgg�z̀c�b]̂�magĥebm̀a�dao�b̂gbma|dg�hc̀pmôo�ma�b]mg�_̀abcdebs��\]̂�magĥebm̀a�g]dll�maelkô�d�ôj̀ agbcdbm̀a�ni�b]̂�_̀abcdeb̀c�b]db�dll�̂�kmhĵabvgigb̂jg�dao�̀ĥcdnl̂�èjh̀âabg�̀z�b]̂�� c̀��zkaebm̀a�hc̀ĥcli�dao�ma�deècodaê��mb]�b]̂�_̀abcdeb��̀ekĵabgsY�� �z�b]̂�yce]mb̂ebfg�magĥebm̀a�omgel̀ĝg�dai�mb̂jv��]̂b]̂c�̀c�àb�maelkôo�̀a�b]̂�_̀abcdeb̀cfg�lmgbv��]me]�mg�àb�gkzzmem̂abli�èjhl̂b̂�ma�deècodaê��mb]�b]̂�_̀abcdeb��̀ekĵabg�g̀�b]db�b]̂�~�âc�eda�̀eekhi�c̀�kbmlm�̂�b]̂�� c̀��̀c�ôgm|adb̂o�h̀cbm̀a�b]̂ĉ̀ z�z̀c�mbg�mab̂aôo�kĝv�b]̂�_̀abcdeb̀c�g]dllv�n̂z̀ĉ�mggkdaê�̀z�b]̂�_̂cbmzmedb̂�̀z�qkngbdabmdl�_̀jhl̂bm̀av�èjhl̂b̂�̀c�ècĉeb�gke]�mb̂j�kh̀a�àbmzmedbm̀a�ni�b]̂�yce]mb̂ebs��a�gke]�edĝv�b]̂�_̀abcdeb̀c�g]dll�b]̂a�gknjmb�d�ĉ�k̂gb�z̀c�dàb]̂c�magĥebm̀a�ni�b]̂�yce]mb̂eb�b̀�ôb̂cjmâ�qkngbdabmdl�_̀jhl̂bm̀as�£ � �z�j̀ ĉ�b]da�̀â�qkngbdabmdl�_̀jhl̂bm̀a�magĥebm̀a�mg�ĉ�kmĉov�b]̂�_̀abcdeb̀c�g]dll�ĉmjnkcĝ�b]̂�~�âc�z̀c�dll�ègbg�̀z�ĉ�magĥebm̀ag�̀cv�db�b]̂�~�âcfg�̀hbm̀av�b]̂�ègbg�jdi�n̂�ôokeb̂o�zc̀j�hdiĵabg�ok̂�b̀�b]̂�_̀abcdeb̀cs�Y¢� ¤̂hĉĝabdbmp̂g�̀z�b]̂�qbdb̂�¡mĉ�¥dcg]dlfg�~zzmê�dao�̀b]̂c�dkb]̀cmbm̂g�]dpma|�}kcmgomebm̀a�jdi�n̂�hĉĝab�db�b]̂�qkngbdabmdl�_̀jhl̂bm̀a�magĥebm̀a�̀c�̀b]̂c�mĝ�magĥeb�b]̂�èjhl̂b̂o�� c̀��dao�dopmĝ�b]̂�~�âc��]̂b]̂c�b]̂�� c̀��ĵ b̂g�b]̂mc�ĉgĥebmp̂�ĉ�kmĉĵabg�z̀c�b]̂�{c̀}̂ebs�¦§̈©ª�«� ¬®̄°®±¬±²�̄¬³±́³µ°±̄ ¶̄¶µ²µ
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WXYZY[�\]̂_�̀]̂�\abc�ab�d̂efg_h̀̂d�iab̀fa_�̀]̂b̂aj�fe�eklèh_̀fhmmn�oapim̂̀ q̂�̀]̂�rbo]f̀̂ò�sfmm�ib̂ihb̂�h�t̂b̀fjfoh̀̂aj�uklèh_̀fhm�tapim̂̀fa_�̀]h̀�e]hmm�̂èhlmfe]�̀]̂�dh̀̂�aj�uklèh_̀fhm�tapim̂̀fa_v�̂èhlmfe]�b̂eia_eflfmf̀f̂e�aj�̀]̂ws_̂b�h_d�ta_̀bhòab�jab�êokbf̀nq�phf_̀̂_h_ôq�]̂h̀q�k̀fmf̀f̂eq�dhphĝ�̀a�̀]̂�\abc�h_d�f_ekbh_ôv�h_d�jfx�̀]̂�̀fp̂sf̀]f_�s]fo]�̀]̂�ta_̀bhòab�e]hmm�jf_fe]�hmm�f̀̂pe�a_�̀]̂�mfè�hooapih_nf_g�̀]̂�t̂b̀fjfoh̀̂y�\hbbh_̀f̂e�b̂zkfb̂d�ln�̀]̂ta_̀bhò�{aokp̂ _̀e�e]hmm�oapp̂_ô�a_�̀]̂�dh̀̂�aj�uklèh_̀fhm�tapim̂̀fa_�aj�̀]̂�\abc�ab�d̂efg_h̀̂d�iab̀fa_�̀]̂b̂ajk_m̂ee�à]̂bsfê�iba|fd̂d�f_�̀]̂�t̂b̀fjfoh̀̂�aj�uklèh_̀fhm�tapim̂̀fa_yWXYZY}�~]̂�t̂b̀fjfoh̀̂�aj�uklèh_̀fhm�tapim̂̀fa_�e]hmm�l̂�eklpf̀̀ d̂�̀a�̀]̂�ws_̂b�jab�f̀e�sbf̀̀ _̂�hoôìh_ô�ajb̂eia_eflfmf̀f̂e�heefg_̂d�f_�̀]̂�t̂b̀fjfoh̀̂�h_d�h�oain�aj�̀]̂�efg_̂d�t̂b̀fjfoh̀̂�e]hmm�l̂�d̂mf|̂b̂d�̀a�̀]̂�ta_̀bhòaby�ia_�eko]�hoôìh_ôq�̀]̂�ws_̂b�e]hmm�phĉ�ihnp̂ _̀�aj�b̂̀hf_hĝ�hiimnf_g�̀a�̀]̂�\abc�ab�d̂efg_h̀̂d�iab̀fa_]̀̂b̂ajy�uko]�ihnp̂ _̀�e]hmm�l̂�hd�kè̂d�jab�\abc�̀]h̀�fe�f_oapim̂̀ �̂ab�_à�f_�hooabdh_ô�sf̀]�̀]̂�b̂zkfb̂p̂ _̀e�aj�̀]̂ta_̀bhò�{aokp̂ _̀eyWXYZY���j�̀]̂�rbo]f̀̂ò�h_d�ws_̂b�oa_okb�f_�̀]̂�ta_̀bhòab�e�heêeep̂ _̀�̀]h̀�̀]̂�\abc�ab�h�iab̀fa_�aj�̀]̂�\abc�fe�ehĵà�aookinq�̀]̂�ws_̂b�h_d�ta_̀bhòab�phn�hbbh_ĝ�jab�h�t̂b̀fjfoh̀̂�aj�wookih_on�f_eîòfa_�ln�wu�y��~]̂�ws_̂bqrbo]f̀̂òq�h_d�ta_̀bhòab�e]hmm�l̂�ib̂ê_̀�h̀�wu��e�f_eîòfa_y���ia_�|̂bfjnf_g�̀]h̀�̀]̂�\abc�ab�h�iab̀fa_�aj�̀]̂�\abcfe�eklèh_̀fhmmn�oapim̂̀ �̂h_d�ehĵ�̀a�aookinq�wu��sfmm�feek̂q�he�hiibaibfh̀̂q�h��kmm�ab��hb̀fhm�t̂b̀fjfoh̀̂�aj�wookih_onyWXYZY��~]̂�ws_̂b�phn�_à�aookin�̀]̂�\abc�k_̀fm�hmm�b̂zkfb̂d�aookih_on�îbpf̀eq�fj�h_nq�]h|̂�l̂ _̂�feek̂d�h_dd̂mf|̂b̂d�̀a�̀]̂�ws_̂byWXYX�������������������������WXYXY��~]̂�ws_̂b�phn�aookin�ab�kê�h_n�oapim̂̀ d̂�ab�ihb̀fhmmn�oapim̂̀ d̂�iab̀fa_�aj�̀]̂�\abc�h̀�h_n�èhĝ�s]̂_eko]�iab̀fa_�fe�d̂efg_h̀̂d�ln�êihbh̀̂�hgb̂̂ p̂ _̀�sf̀]�̀]̂�ta_̀bhòabq�iba|fd̂d�eko]�aookih_on�ab�kê�fe�oa_ê_̀̂d�̀aln�̀]̂�f_ekb̂b�h_d�hk̀]abf�̂d�ln�iklmfo�hk̀]abf̀f̂e�]h|f_g��kbfedfòfa_�a|̂b�̀]̂��ba�̂òy�uko]�ihb̀fhm�aookih_on�ab�kêphn�oapp̂_ô�s]̂ ]̀̂b�ab�_à�̀]̂�iab̀fa_�fe�eklèh_̀fhmmn�oapim̂̀ q̂�iba|fd̂d�̀]̂�ws_̂b�h_d�ta_̀bhòab�]h|̂hoôì̂d�f_�sbf̀f_g�̀]̂�b̂eia_eflfmf̀f̂e�heefg_̂d�̀a�̂ho]�aj�̀]̂p�jab�ihnp̂ _̀eq�b̂̀hf_hĝq�fj�h_nq�êokbf̀nq�phf_̀̂_h_ôq]̂h̀q�k̀fmf̀f̂eq�dhphĝ�̀a�̀]̂�\abc�h_d�f_ekbh_ôq�h_d�]h|̂�hgb̂̂d�f_�sbf̀f_g�oa_ôb_f_g�̀]̂�îbfad�jab�oabb̂òfa_�aj]̀̂�\abc�h_d�oapp̂_ôp̂ _̀�aj�shbbh_̀f̂e�b̂zkfb̂d�ln�̀]̂�ta_̀bhò�{aokp̂ _̀ey�\]̂_�̀]̂�ta_̀bhòab�oa_efd̂be�hiab̀fa_�eklèh_̀fhmmn�oapim̂̀ q̂�̀]̂�ta_̀bhòab�e]hmm�ib̂ihb̂�h_d�eklpf̀�h�mfè�̀a�̀]̂�rbo]f̀̂ò�he�iba|fd̂d�k_d̂bûòfa_��y�y�y�ta_ê_̀�aj�̀]̂�ta_̀bhòab�̀a�ihb̀fhm�aookih_on�ab�kê�e]hmm�_à�l̂�k_b̂hea_hlmn�sf̀]]̂mdy�~]̂�èhĝ�aj]̀̂�ibagb̂ee�aj�̀]̂�\abc�e]hmm�l̂�d̂`̂bpf_̂d�ln�sbf̀̀ _̂�hgb̂̂ p̂ _̀�l̂ s̀̂ _̂�̀]̂�ws_̂b�h_d�ta_̀bhòab�abq�fj�_ahgb̂̂ p̂ _̀�fe�b̂ho]̂dq�ln�d̂ofefa_�aj�̀]̂�rbo]f̀̂òyWXYXY���pp̂dfh̀̂mn�ibfab�̀a�eko]�ihb̀fhm�aookih_on�ab�kêq�̀]̂�ws_̂bq�ta_̀bhòabq�h_d�rbo]f̀̂ò�e]hmm��af_̀mn�f_eîò]̀̂�hb̂h�̀a�l̂�aookif̂d�ab�iab̀fa_�aj�̀]̂�\abc�̀a�l̂�kêd�f_�abd̂b�̀a�d̂`̂bpf_̂�h_d�b̂oabd�̀]̂�oa_df̀fa_�aj�̀]̂�\abcyWXYXY���_m̂ee�à]̂bsfê�hgb̂̂d�kia_q�ihb̀fhm�aookih_on�ab�kê�aj�h�iab̀fa_�ab�iab̀fa_e�aj�̀]̂�\abc�e]hmm�_à�oa_èf̀k̀̂hoôìh_ô�aj�\abc�_à�oapimnf_g�sf̀]�̀]̂�b̂zkfb̂p̂ _̀e�aj�̀]̂�ta_̀bhò�{aokp̂ _̀eyWXY��� �����¡�¢����������£� ��������¢���WXY��Y���_m̂ee�̀]̂�ihb̀f̂e�hgb̂̂�à]̂bsfê�f_�̀]̂�t̂b̀fjfoh̀̂�aj�uklèh_̀fhm�tapim̂̀fa_q�̀]̂�ta_̀bhòab�e]hmm�ho]f̂|̂�f_hm�tapim̂̀fa_�sf̀]f_�̀]fb̀n�dhne�hj̀̂b�uklèh_̀fhm�tapim̂̀fa_y��ia_�b̂ôfì�aj�̀]̂�ta_̀bhòab�e�_àfô�̀]h̀�̀]̂\abc�fe�b̂hdn�jab�jf_hm�f_eîòfa_�h_d�hoôìh_ô�h_d�kia_�b̂ôfì�aj�h�jf_hm�riimfoh̀fa_�jab��hnp̂ _̀q�̀]̂�rbo]f̀̂òq]̀̂�ws_̂bq�h_d�h_n�à]̂b�ihb̀n�̀]̂�rbo]f̀̂ò�ab�̀]̂�ws_̂b�o]aaê�sfmm�phĉ�h_�f_eîòfa_�a_�h�dh̀̂�h_d�h̀�h�̀fp̂pk̀khmmn�hgb̂̂hlm̂y�\]̂_�̀]̂�rbo]f̀̂ò�jf_de�̀]̂�\abc�hoôìhlm̂�k_d̂b�̀]̂�ta_̀bhò�{aokp̂ _̀e�h_d�̀]̂�ta_̀bhòjkmmn�îbjabp̂dq�̀]̂�rbo]f̀̂ò�sfmm�ibapìmn�feek̂�h�jf_hm�t̂b̀fjfoh̀̂�jab��hnp̂ _̀�èh̀f_g�̀]h̀�̀a�̀]̂�l̂è�aj�̀]̂rbo]f̀̂ò�e�c_asm̂dĝq�f_jabph̀fa_�h_d�l̂mf̂jq�h_d�a_�̀]̂�lhefe�aj�̀]̂�rbo]f̀̂ò�e�a_¤ef̀̂�|fef̀e�h_d�f_eîòfa_eq�̀]̂\abc�]he�l̂ _̂�oapim̂̀ d̂�f_�hooabdh_ô�sf̀]�̀]̂�ta_̀bhò�{aokp̂ _̀e�h_d�̀]h̀�̀]̂�̂_̀fb̂�lhmh_ô�jak_d�̀a�l̂�dk̂�̀]̂ta_̀bhòab�h_d�_à̂d�f_�̀]̂�jf_hm�t̂b̀fjfoh̀̂�fe�dk̂�h_d�ihnhlm̂y�~]̂�rbo]f̀̂ò�e�jf_hm�t̂b̀fjfoh̀̂�jab��hnp̂ _̀�sfmmoa_èf̀k̀̂�h�jkb̀]̂b�b̂ib̂ê_̀h̀fa_�̀]h̀�oa_df̀fa_e�mfè̂d�f_�ûòfa_��y¥¦y��he�ib̂ôd̂_̀�̀a�̀]̂�ta_̀bhòab�e�l̂f_g_̂̀f̀m̂d�̀a�jf_hm�ihnp̂ _̀�]h|̂�l̂ _̂�jkmjfmm̂dyY�� �j�pab̂�̀]h_�a_̂��f_hm�tapim̂̀fa_�f_eîòfa_�fe�b̂zkfb̂dq�̀]̂�ta_̀bhòab�e]hmm�b̂fplkbê�̀]̂�ws_̂b�jab�hmm�oaèe�aj�b̂¤f_eîòfa_e�abq�h̀�̀]̂�ws_̂b�e�aìfa_q�̀]̂�oaèe�phn�l̂�d̂dkò̂d�jbap�ihnp̂ _̀e�dk̂�̀a�]̀̂�ta_̀bhòaby���Y��� �j�̀]̂�ta_̀bhòab�dâe�_à�ho]f̂|̂��f_hm�tapim̂̀fa_�sf̀]f_�̀]fb̀n�dhne�hj̀̂b�uklèh_̀fhm�tapim̂̀fa_�ab�]̀̂�̀fp̂jbhp̂�hgb̂̂d�̀a�ln�̀]̂�ihb̀f̂e�f_�̀]̂�t̂b̀fjfoh̀̂�aj�uklèh_̀fhm�tapim̂̀fa_q�s]fo]̂|̂b�fe�§̈©ª«�¬� ®̄°±̄²²³�°́²µ́¶±²°°··¶³¶®®
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WXYZ[YX\�[]Y�̂_̀[XZa[_X�b]Zcc�dY�XYbe_̀bfdcY�g_X�Z̀h�Ziif[f_̀Zc�jXa]f[Ya[kXZc�gYYb�XYbkc[f̀W�gX_l�[]Y�iYcZhm�no� pg�qrs�]Zb�̀_[�eXYtf_kbch�fbbkYi�Z�̂YX[fgfaZ[Y�_g�qaakeZ̀ah�g_X�[]Y�Ỳ[fXY�uX_vYa[\�[]Y�uZX[fYb�b]Zcc�ZXXZ̀WY�g_X�Z�XYeXYbỲ[Z[ftY�_g�qrs�[_�eZX[fafeZ[Y�f̀�[]Y�wf̀Zc�̂_lecY[f_̀�f̀beYa[f_̀m�xynz{n|�}Yf[]YX�gf̀Zc�eZhlỲ[�̀_X�Z̀h�XYlZf̀f̀W�XY[Zf̀Yi�eYXaỲ[ZWY�b]Zcc�dYa_lY�ikY�k̀[fc�[]Y�̂_̀[XZa[_X�bkdlf[b�[_�[]Y�jXa]f[Ya[~nz� �Z̀�ZggfiZtf[�[]Z[�eZhX_ccb\�dfccb�g_X�lZ[YXfZcb�Z̀i�Y�kfelỲ[\�Z̀i�_[]YX�f̀iYd[YìYbb�a_̀ Ỳa[Yi��f[]�[]Y��_X��g_X��]fa]�[]Y�q�̀YX�_X�[]Y�q�̀YX�b�eX_eYX[h�lfW][�dY�XYbe_̀bfdcY�_X�ỲakldYXYi��cYbb�Zl_k̀[b��f[]]Yci�dh�q�̀YX��]ZtY�dYỲ�eZfi�_X�_[]YX�fbY�bZ[fbgfYi\��n|� Z�aYX[fgfaZ[Y�YtfiỲaf̀W�[]Z[�f̀bkXZ̀aY�XY�kfXYi�dh�[]Y�̂_̀[XZa[��_aklỲ[b�[_�XYlZf̀�f̀�g_XaY�Zg[YX�gf̀Zc�eZhlỲ[�fb�akXXỲ[ch�f̀�YggYa[\��no� Z��Xf[[Ỳ�b[Z[YlỲ[�[]Z[�[]Y�̂_̀[XZa[_X��̀_�b�_g�̀_�XYZb_̀�[]Z[�[]Y�f̀bkXZ̀aY��fcc�̀_[�dY�XỲY�ZdcY�[_�a_tYX�[]Y�eYXf_i�XY�kfXYi�dh�[]Y�̂_̀[XZa[��_aklỲ[b\��n�� a_̀bỲ[�_g�bkXY[h\�fg�Z̀h\�[_�gf̀Zc�eZhlỲ[\�n�� i_aklỲ[Z[f_̀�_g�Z̀h�beYafZc��ZXXZ̀[fYb\�bka]�Zb�lZ̀kgZa[kXYXb���ZXXZ̀[fYb�_X�beYafgfa�rkda_̀[XZa[_X��ZXXZ̀[fYb\�n�� fg�XY�kfXYi�dh�[]Y�q�̀YX\�_[]YX�iZ[Z�Yb[Zdcfb]f̀W�eZhlỲ[�_X�bZ[fbgZa[f_̀�_g�_dcfWZ[f_̀b\�bka]�Zb�XYaYfe[b�Z̀i�XYcYZbYb�Z̀i��ZftYXb�_g�cfỲb\�acZflb\�bYakXf[h�f̀[YXYb[b\�_X�ỲakldXZ̀aYb�ZXfbf̀W�_k[�_g�[]Y�_̂̀[XZa[\�[_�[]Y�Y�[Ỳ[�Z̀i�f̀�bka]�g_Xl�Zb�lZh�dY�iYbfẀZ[Yi�dh�[]Y�q�̀YX\�n�� XY�kfXYi��XZf̀f̀W��Z̀kZcb\�n�� Y�kfelỲ[�qeYXZ[f_̀b�Z̀i��Zf̀[ỲZ̀aY��Z̀kZcb\�ny� Z̀h�aYX[fgfaZ[Yb�_g�[Yb[f̀W\�f̀beYa[f_̀�_X�ZeeX_tZc�XY�kfXYi�dh�[]Y�̂_̀[XZa[��_aklỲ[b�Z̀i�̀_[�eXYtf_kbch�eX_tfiYi\�Z̀i��z{n _̀Y�a_eh�_g�[]Y��_aklỲ[b�XY�kfXYi�dh�rYa[f_̀��m��mxynz{no�pg\�Zg[YX�rkdb[Z̀[fZc�̂_lecY[f_̀�_g�[]Y��_X�\�gf̀Zc�a_lecY[f_̀�[]YXY_g�fb�iYcZhYi����iZhb�[]X_kW]�̀_�gZkc[�_g[]Y�̂_̀[XZa[_X�_X�dh�fbbkZ̀aY�_g�̂]Z̀WY�qXiYXb�ZggYa[f̀W�gf̀Zc�a_lecY[f_̀\�Z̀i�[]Y�jXa]f[Ya[�b_�a_̀gfXlb\�[]Y�q�̀YXb]Zcc\�ke_̀�ZeecfaZ[f_̀�dh�[]Y�̂_̀[XZa[_X�Z̀i�aYX[fgfaZ[f_̀�dh�[]Y�jXa]f[Ya[\�Z̀i��f[]_k[�[YXlf̀Z[f̀W�[]Y�̂_̀[XZa[\lZ�Y�eZhlỲ[�_g�[]Y�dZcZ̀aY�ikY�g_X�[]Z[�e_X[f_̀�_g�[]Y��_X��gkcch�a_lecY[Yi\�a_XXYa[Yi\�Z̀i�ZaaYe[Yim�pg�[]YXYlZf̀f̀W�dZcZ̀aY�g_X��_X��̀_[�gkcch�a_lecY[Yi�_X�a_XXYa[Yi�fb�cYbb�[]Z̀�XY[Zf̀ZWY�b[fekcZ[Yi�f̀�[]Y�̂_̀[XZa[�_aklỲ[b\�Z̀i�fg�d_̀ib�]ZtY�dYỲ�gkX̀fb]Yi\�[]Y��Xf[[Ỳ�a_̀bỲ[�_g�[]Y�bkXY[h�[_�eZhlỲ[�_g�[]Y�dZcZ̀aY�ikY�g_X�[]Z[e_X[f_̀�_g�[]Y��_X��gkcch�a_lecY[Yi�Z̀i�ZaaYe[Yi�b]Zcc�dY�bkdlf[[Yi�dh�[]Y�̂_̀[XZa[_X�[_�[]Y�jXa]f[Ya[�eXf_X�[_aYX[fgfaZ[f_̀�_g�bka]�eZhlỲ[m�rka]�eZhlỲ[�b]Zcc�dY�lZiY�k̀iYX�[YXlb�Z̀i�a_̀if[f_̀b�W_tYX̀f̀W�gf̀Zc�eZhlỲ[\Y�aYe[�[]Z[�f[�b]Zcc�̀_[�a_̀b[f[k[Y�Z��ZftYX�_g�̂cZflbmxynz{n���]Y�lZ�f̀W�_g�gf̀Zc�eZhlỲ[�b]Zcc�a_̀b[f[k[Y�Z��ZftYX�_g�̂cZflb�dh�[]Y�q�̀YX�Y�aYe[�[]_bY�ZXfbf̀W�gX_lnz� cfỲb\�̂cZflb\�bYakXf[h�f̀[YXYb[b\�_X�ỲakldXZ̀aYb�ZXfbf̀W�_k[�_g�[]Y�̂_̀[XZa[�Z̀i�k̀bY[[cYi��n|� gZfckXY�_g�[]Y��_X��[_�a_lech��f[]�[]Y�XY�kfXYlỲ[b�_g�[]Y�̂_̀[XZa[��_aklỲ[b��no� [YXlb�_g�beYafZc��ZXXZ̀[fYb�XY�kfXYi�dh�[]Y�̂_̀[XZa[��_aklỲ[b��_X�n�� Zkif[b�eYXg_XlYi�dh�[]Y�q�̀YX\�fg�eYXlf[[Yi�dh�[]Y�̂_̀[XZa[��_aklỲ[b\�Zg[YX�gf̀Zc�eZhlỲ[m�xynz{n��jaaYe[Z̀aY�_g�gf̀Zc�eZhlỲ[�dh�[]Y�̂_̀[XZa[_X\�Z�rkda_̀[XZa[_X\�_X�Z�bkeecfYX\�b]Zcc�a_̀b[f[k[Y�Z��ZftYX�_gacZflb�dh�[]Z[�eZhYY�Y�aYe[�[]_bY�beYafgfa�acZflb�f̀�b[Z[Yi�Zl_k̀[b�[]Z[�]ZtY�dYỲ�eXYtf_kbch�lZiY�f̀��Xf[f̀W�Z̀ifiỲ[fgfYi�dh�[]Z[�eZhYY�Zb�k̀bY[[cYi�Z[�[]Y�[flY�_g�gf̀Zc�jeecfaZ[f_̀�g_X�uZhlỲ[m��������z{��������������������������� ��������¡�xz{nz��¢£¤¥¦��§¤̈¢©¥ª«¬�¢¬®��§«̄§¢°�]Y�̂_̀[XZa[_X�b]Zcc�dY�XYbe_̀bfdcY�g_X�f̀f[fZ[f̀W\�lZf̀[Zf̀f̀W\�Z̀i�bkeYXtfbf̀W�Zcc�bZgY[h�eXYaZk[f_̀b�Z̀i�eX_WXZlb�f̀a_̀ Ỳa[f_̀��f[]�[]Y�eYXg_XlZ̀aY�_g�[]Y�̂_̀[XZa[mxz{n|��¢£¤¥¦�«£��¤§«¬�¢¬®��§«±¤§¥¦xz{n|nz��]Y�̂_̀[XZa[_X�b]Zcc�[Z�Y�XYZb_̀ZdcY�eXYaZk[f_̀b�g_X�bZgY[h�_g\�Z̀i�b]Zcc�eX_tfiY�XYZb_̀ZdcY�eX_[Ya[f_̀�[_eXYtỲ[�iZlZWY\�f̀vkXh\�_X�c_bb�[_nz� Ylec_hYYb�_̀�[]Y��_X��Z̀i�_[]YX�eYXb_̀b��]_�lZh�dY�ZggYa[Yi�[]YXYdh��n|� []Y��_X��Z̀i�lZ[YXfZcb�Z̀i�Y�kfelỲ[�[_�dY�f̀a_Xe_XZ[Yi�[]YXYf̀\��]Y[]YX�f̀�b[_XZWY�_̀�_X�_gg�[]Y�bf[Y\�k̀iYX�aZXY\�akb[_ih\�_X�a_̀[X_c�_g�[]Y�̂_̀[XZa[_X\�Z�rkda_̀[XZa[_X\�_X�Z�rkd²bkda_̀[XZa[_X��Z̀i�³́µ¶·��̧ ¹º»¼½»¾¹¾¿�¼¹À¾ÁÀÂ½¾¼¼ÃÃÂ¿Âºº
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XYZ[\]̂[�_Ŷ àbZ[cd�[eb�XYZ[\]̂[Y\�ce]ff�gZhY\a�[eb�ijZb\�gZ�j\g[gZk�l\gY\�[Y�̂YaabẐbabZ[�Yh�[eb�mY\no�plYZ�\b̂bgl[�Yh�ZY[ĝb�h\Ya�[eb�XYZ[\]̂[Y\d�[eb�ijZb\�a]q�rbf]q�̂YaabẐbabZ[�Yh�[eb�mY\n�]Zr�a]q�Ys[]gZ�gZc̀\]Ẑb�[e][�jgff�l\Y[b̂[�[eb�gZ[b\bc[c�Yh�[eb�ijZb\�gZ�[eb�mY\no�mebZ�[eb�h]gf̀\b�[Y�l\Ytgrb�̂Ytb\]kb�e]c�sbbZ�̂̀\br�Y\�\bcYftbrd�[eb�XYZ[\]̂[�ùa�]Zr�XYZ[\]̂[�vgab�ce]ff�ZY[�sb�bẁg[]sfq�]rx̀c[bro�yZ�[eb�btbZ[�[eb�XYZ[\]̂[Y\�h]gfc�[Y�l\Ŷ \̀b�Ŷtb\]kbd�[eb�XYZ[\]̂[Y\�j]gtbc�]ff�\gke[c�]k]gZc[�[eb�ijZb\�[Y�[eb�bz[bZ[�[eb�fYcc�[Y�[eb�XYZ[\]̂[Y\�{gẐf̀rgZk�ùŝYZ[\]̂[Y\c�]Zr�ùs|c̀ŝYZ[\]̂[Y\c}�jỲfr�e]tb�sbbZ�̂Ytb\br�sq�[eb�gZc̀\]Ẑb�[Y�e]tb�sbbZ�l\Ŷ \̀br�sq�[eb�XYZ[\]̂[Y\o�veb�̂Yc[�Yh�[eb�gZc̀\]Ẑb�ce]ff�sb�̂e]\kbr�[Y�[eb�XYZ[\]̂[Y\�sq�]�Xe]Zkb�i\rb\o�yh�[eb�XYZ[\]̂[Y\�rYbc�ZY[�l\Ytgrb�j\g[[bZ�ZY[ĝbd�]Zr�[eb�ijZb\�gc�r]a]kbr�sq�[eb�h]gf̀\b�Y\�Zbkfb̂[�Yh�[eb�XYZ[\]̂[Y\�[Y�l̀\̂e]cb�Y\�a]gZ[]gZ�[eb�\bẁg\br�gZc̀\]Ẑbd�[eb�XYZ[\]̂[Y\�ce]ff�\bgas̀\cb�[eb�ijZb\�hY\�]ff�\b]cYZ]sfb�̂Yc[c�]Zr�r]a]kbc�][[\gs̀[]sfb�[eb\b[Yo�~��������������������������������������������������������������������������������mg[egZ�[e\bb�{�}�s̀cgZbcc�r]qc�Yh�[ebr][b�[eb�XYZ[\]̂[Y\�sb̂Yabc�]j]\b�Yh�]Z�galbZrgZk�Y\�]̂[̀]f�̂]Ẑbff][gYZ�Y\�bzlg\][gYZ�Yh�]Zq�gZc̀\]Ẑb�\bẁg\br�sq[eb�XYZ[\]̂[�_Ŷ àbZ[cd�[eb�XYZ[\]̂[Y\�ce]ff�l\Ytgrb�ZY[ĝb�[Y�[eb�ijZb\�]Zr�]ff�]rrg[gYZ]f�gZc̀\brc�Yh�c̀ êgalbZrgZk�Y\�]̂[̀]f�̂]Ẑbff][gYZ�Y\�bzlg\][gYZo�pZfbcc�[eb�f]lcb�gZ�̂Ytb\]kb�]\gcbc�h\Ya�]Z�]̂[�Y\�YagccgYZ�Yh�[ebijZb\��{�}�[eb�ijZb\d�̀lYZ�\b̂bgl[�Yh�ZY[ĝb�h\Ya�[eb�XYZ[\]̂[Y\d�ce]ff�e]tb�[eb�\gke[�[Y�c[Yl�[eb�mY\n�̀Z[gf�[eb�f]lcbgZ�̂Ytb\]kb�e]c�sbbZ�̂̀\br�sq�[eb�l\Ŷ \̀babZ[�Yh�\blf]̂babZ[�̂Ytb\]kb�sq�bg[eb\�[eb�ijZb\�Y\�[eb�XYZ[\]̂[Y\��{�}�[ebXYZ[\]̂[�vgab�]Zr�XYZ[\]̂[�ùa�ce]ff�ZY[�sb�bẁg[]sfq�]rx̀c[br��]Zr�{�}�[eb�XYZ[\]̂[Y\�j]gtbc�]ff�\gke[c�]k]gZc[�[ebijZb\�[Y�[eb�bz[bZ[�]Zq�fYcc�[Y�[eb�XYZ[\]̂[Y\d�ùŝYZ[\]̂[Y\cd�]Zr�ùs|c̀ŝYZ[\]̂[Y\c�jỲfr�e]tb�sbbZ�̂Ytb\br�sq[eb�gZc̀\]Ẑb�e]r�g[�ZY[�bzlg\br�Y\�sbbZ�̂]Ẑbffbro�yh�[eb�ijZb\�l̀\̂e]cbc�\blf]̂babZ[�̂Ytb\]kbd�[eb�̂Yc[�Yh�[ebgZc̀\]Ẑb�ce]ff�sb�̂e]\kbr�[Y�[eb�XYZ[\]̂[Y\�sq�]Z�]ll\Yl\g][b�Xe]Zkb�i\rb\o�veb�h̀\ZgcegZk�Yh�ZY[ĝb�sq�[ebXYZ[\]̂[Y\�ce]ff�ZY[�\bfgbtb�[eb�XYZ[\]̂[Y\�Yh�]Zq�̂YZ[\]̂[̀]f�Ysfgk][gYZ�[Y�l\Ytgrb�]Zq�\bẁg\br�̂Ytb\]kbo~����������������������~�������veb�ijZb\�ce]ff�l̀\̂e]cb�]Zr�a]gZ[]gZ�gZc̀\]Ẑb�Yh�[eb�[qlbc�]Zr�fgag[c�Yh�fg]sgfg[qd�̂YZ[]gZgZk�[ebbZrY\cbabZ[cd�]Zr�c̀sxb̂[�[Y�[eb�[b\ac�]Zr�̂YZrg[gYZcd�]c�rbĉ\gsbr�gZ�[eb� k\bbabZ[�Y\�bfcbjeb\b�gZ�[eb�XYZ[\]̂[_Ŷ àbZ[co�veb�ijZb\�ce]ff�l̀\̂e]cb�]Zr�a]gZ[]gZ�[eb�\bẁg\br�gZc̀\]Ẑb�h\Ya�]Z�gZc̀\]Ẑb�̂Yal]Zq�Y\�gZc̀\]ẐbŶal]Zgbc�f]jh̀ffq�]̀[eY\g¡br�[Y�gcc̀b�gZc̀\]Ẑb�gZ�[eb�x̀\gcrĝ[gYZ�jeb\b�[eb�¢\Yxb̂[�gc�fŶ][bro~������������£��~�����¤������£���~���¤�¥��£�������¦�§��̈�����~���¤���veb�ijZb\�]Zr�XYZ[\]̂[Y\�j]gtb�]ff�\gke[c�]k]gZc[�{�}�b]̂e�Y[eb\�]Zr�]Zq�Yh�[ebg\�c̀ŝYZ[\]̂[Y\cdc̀s|c̀ŝYZ[\]̂[Y\cd�]kbZ[cd�]Zr�balfYqbbcd�b]̂e�Yh�[eb�Y[eb\��{�}�[eb� \̂eg[b̂[�]Zr� \̂eg[b̂[©c�̂YZc̀f[]Z[c��]Zr�{�}ubl]\][b�XYZ[\]̂[Y\cd�gh�]Zqd�]Zr�]Zq�Yh�[ebg\�c̀ŝYZ[\]̂[Y\cd�c̀s|c̀ŝYZ[\]̂[Y\cd�]kbZ[cd�]Zr�balfYqbbcd�hY\�r]a]kbc]̂̀cbr�sq�hg\bd�Y\�Y[eb\�̂]̀cbc�Yh�fYccd�[Y�[eb�bz[bZ[�[eYcb�fYccbc�]\b�̂Ytb\br�sq�l\Ylb\[q�gZc̀\]Ẑb�\bẁg\br�sq�[eb k\bbabZ[�Y\�Y[eb\�l\Ylb\[q�gZc̀\]Ẑb�]llfĝ]sfb�[Y�[eb�¢\Yxb̂[d�bẑbl[�c̀ ê�\gke[c�]c�[ebq�e]tb�[Y�l\Ŷbbrc�Yh�c̀ êgZc̀\]Ẑbo�veb�ijZb\�Y\�XYZ[\]̂[Y\d�]c�]ll\Yl\g][bd�ce]ff�\bẁg\b�cgagf]\�j\g[[bZ�j]gtb\c�gZ�h]tY\�Yh�[eb�gZrgtgr̀]fc]Zr�bZ[g[gbc�grbZ[ghgbr�]sYtb�h\Ya�[eb� \̂eg[b̂[d� \̂eg[b̂[©c�̂YZc̀f[]Z[cd�ubl]\][b�XYZ[\]̂[Y\cd�c̀ŝYZ[\]̂[Y\cd�]Zrc̀s|c̀ŝYZ[\]̂[Y\co�veb�lYfĝgbc�Yh�gZc̀\]Ẑb�l̀\̂e]cbr�]Zr�a]gZ[]gZbr�sq�b]̂e�lb\cYZ�Y\�bZ[g[q�]k\bbgZk�[Y�j]gtbf̂]gac�l̀\c̀]Z[�[Y�[egc�cb̂[gYZ���o�o��ce]ff�ZY[�l\Yegsg[�[egc�j]gtb\�Yh�c̀s\Yk][gYZo�vegc�j]gtb\�Yh�c̀s\Yk][gYZ�ce]ff�sbbhhb̂[gtb�]c�[Y�]�lb\cYZ�Y\�bZ[g[q�{�}�btbZ�[eỲke�[e][�lb\cYZ�Y\�bZ[g[q�jỲfr�Y[eb\jgcb�e]tb�]�r̀[q�Yh�gZrbaZghĝ][gYZd�ŶZ[\]̂[̀]f�Y\�Y[eb\jgcbd�{�}�btbZ�[eỲke�[e][�lb\cYZ�Y\�bZ[g[q�rgr�ZY[�l]q�[eb�gZc̀\]Ẑb�l\bag̀a�rg\b̂[fq�Y\�gZrg\b̂[fqdY\�{�}�jeb[eb\�Y\�ZY[�[eb�lb\cYZ�Y\�bZ[g[q�e]r�]Z�gZc̀\]sfb�gZ[b\bc[�gZ�[eb�r]a]kbr�l\Ylb\[qo~���¤���yh�r̀\gZk�[eb�¢\Yxb̂[�̂YZc[\̀̂ [gYZ�lb\gYr�[eb�ijZb\�gZc̀\bc�l\Ylb\[gbcd�\b]f�Y\�lb\cYZ]f�Y\�sY[ed�][�Y\�]rx]̂bZ[[Y�[eb�cg[b�sq�l\Ylb\[q�gZc̀\]Ẑb�̀Zrb\�lYfĝgbc�cbl]\][b�h\Ya�[eYcb�gZc̀\gZk�[eb�¢\Yxb̂[d�Y\�gh�]h[b\�hgZ]f�l]qabZ[l\Ylb\[q�gZc̀\]Ẑb�gc�[Y�sb�l\Ytgrbr�YZ�[eb�̂Yalfb[br�¢\Yxb̂[�[e\Ỳke�]�lYfĝq�Y\�lYfĝgbc�Y[eb\�[e]Z�[eYcb�gZc̀\gZk�[eb¢\Yxb̂[�r̀\gZk�[eb�̂YZc[\̀̂ [gYZ�lb\gYrd�[Y�[eb�bz[bZ[�lb\agccgsfb�sq�c̀ ê�lYfĝgbcd�[eb�ijZb\�j]gtbc�]ff�\gke[c�gZ]̂ Ŷ\r]Ẑb�jg[e�[eb�[b\ac�Yh�ub̂[gYZ���o�o��hY\�r]a]kbc�̂]̀cbr�sq�hg\b�Y\�Y[eb\�̂]̀cbc�Yh�fYcc�̂Ytb\br�sq�[egc�cbl]\][bl\Ylb\[q�gZc̀\]Ẑbo~���¤�¤�ª�«������������¬����������¥��£������¦�§��̈�����uỲ[e�X]\YfgZ]�f]j�l\Yegsg[c�[eb�u[][b�h\Ya�gZrbaZghqgZk�]�l\gt][b�l]\[qo� ̂ Ŷ\rgZkfqd�]Zr�ZY[jg[ec[]ZrgZk�]Zq[egZkgZ�[eb� k\bbabZ[�[Y�[eb�̂YZ[\]\qd�gẐf̀rgZk�s̀[�ZY[�fgag[br�[Y�ub̂[gYZc���o�o�d���o�o�o�]Zr���od�[eb�ijZb\�̂]ZZY[�]Zr®̄°±²�³� µ́¶·̧¶¹́¹º�·́»¹¼»½̧¹··¾¾½º½µµ
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WXYZ�[X\�]̂_̀Y�ZabcXd̂\_X[�\X�\eY�Yf\Y[\�̂[g�hXZZYZ�̂cY�iX̀YcYW�bg�_[Zaĉ[iY�jcX̀_WYW�bg�\eY�kXa\e�l̂cXh_[̂�m[Zaĉ[iY�nYZYc̀Y�oa[Wp�qrrst�uvww�vx�ywz{�|}w~�zww����z��}��~v�{������z����~���v���z�~v����w}����z�eY��][Yc��̂\�\eY��][Yc�Z�Xj\_X[���̂g�jaciêZY�̂[W��̂_[\̂_[�_[Zaĉ[iY�\ê\�]_hh�jcX\Yi\�\eY��][Yc�̂d̂_[Z\�hXZZ�X�aZY�X��\eY��][Yc�Z�jcXjYc\g��Xc�\eY�_[̂b_h_\g�\X�iX[Wai\�[Xc�̂h�XjYĉ\_X[Z��WaY�\X��_cY�Xc�X\eYc�îaZYZ�X��hXZZp��eY�][Yc�]̂_̀YZ�̂hh�c_de\Z�X��̂i\_X[�̂d̂_[Z\�\eY�lX[\ĉi\Xc�̂[W��cie_\Yi\��Xc�hXZZ�X��aZY�X��\eY��][Yc�Z�jcXjYc\g��WaY�\X�_cY�Xc�X\eYc�ê�̂cWZ�eX]ỲYc�îaZYWpqrrs�����}w��z��������z���z�z���vx���w}�z��uvwwqrrs�sr���hXZZ�_[ZacYW�a[WYc�\eY�jcXjYc\g�_[Zaĉ[iY�cY�a_cYW�bg�\eY��dcYY�Y[\�Zêhh�bY�̂W�aZ\YW�bg�\eY�lX[\ĉi\XcZ�̂Z�_Wai_̂cg�̂[W��̂WY�ĵĝbhY�\X�\eY�lX[\ĉi\Xc�̂Z��_Wai_̂cg��Xc�\eY�_[ZacYWZ��̂Z�\eY_c�_[\YcYZ\Z��̂g�̂jjŶc��Zab�Yi\�\XcY�a_cY�Y[\Z�X��̂[g�̂jjh_îbhY��Xc\d̂dYY�iĥaZY�̂[W�X��kYi\_X[���p�p�p��eY�lX[\ĉi\Xc�Zêhh�ĵg�\eY��cie_\Yi\�̂[W�][Yc�\eY_c��aZ\�ZêcYZ�X��_[Zaĉ[iY�jcXiYYWZ�cYiY_̀YW�bg�\eY�lX[\ĉi\Xc��̂[W�bg�̂jjcXjc_̂\Y�̂dcYY�Y[\Z�\eY��cie_\Yi\[̂W��][Yc�Zêhh��̂�Y�ĵg�Y[\Z�\X�\eY_c�iX[Zah\̂[\Z�̂[W�ZYĵĉ\Y�iX[\ĉi\XcZ�_[�Z_�_ĥc��̂[[Ycpqrrs�s���c_Xc�\X�ZY\\hY�Y[\�X��̂[�_[ZacYW�hXZZ��\eY�lX[\ĉi\Xc�Zêhh�[X\_�g�\eY��][Yc�X��\eY�\Yc�Z�X��\eY�jcXjXZYWZY\\hY�Y[\�̂Z�]Yhh�̂Z�\eY�jcXjXZYW�̂hhXî\_X[�X��\eY�_[Zaĉ[iY�jcXiYYWZp��eY��][Yc�Zêhh�ê Ỳ�� �ŴgZ��cX��cYiY_j\�X�[X\_iY�\X�Xb�Yi\�\X�\eY�jcXjXZYW�ZY\\hY�Y[\�Xc�̂hhXî\_X[�X��\eY�jcXiYYWZp�m��\eY��][Yc�WXYZ�[X\�Xb�Yi\��\eY�lX[\ĉi\XcZêhh�ZY\\hY�\eY�hXZZ�̂[W�\eY��][Yc�Zêhh�bY�bXa[W�bg�\eY�ZY\\hY�Y[\�̂[W�̂hhXî\_X[p�¡jX[�cYiY_j\��\eY�lX[\ĉi\Xc�ZêhhWYjXZ_\�\eY�_[Zaĉ[iY�jcXiYYWZ�_[�̂�ZYĵĉ\Y�̂iiXa[\�̂[W��̂�Y�\eY�̂jjcXjc_̂\Y�W_Z\c_ba\_X[Zp��eYcŶ�\Yc��_��[X�X\eYcd̂cYY�Y[\�_Z��̂WY�Xc�\eY��][Yc�WXYZ�[X\�\Yc�_[̂\Y�\eY�lX[\ĉi\��Xc�iX[̀Y[_Y[iY��\eY��][Yc�̂[W�lX[\ĉi\Xc�ZêhhYfYia\Y�̂�lê[dY��cWYc��Xc�cYiX[Z\cai\_X[�X��\eY�Ŵ�̂dYW�Xc�WYZ\cXgYW�¢Xc��_[�\eY�̂�Xa[\�̂hhXî\YW��Xc�\ê\�jacjXZYp�m��\eY��][Yc�\_�Yhg�Xb�Yi\Z�\X�Y_\eYc�\eY�\Yc�Z�X��\eY�jcXjXZYW�ZY\\hY�Y[\�Xc�\eY�̂hhXî\_X[�X��\eY�jcXiYYWZ��\eYlX[\ĉi\Xc��̂g�jcXiYYW�\X�ZY\\hY�\eY�_[ZacYW�hXZZ��̂[W�̂[g�W_Zja\Y�bY\]YY[�\eY��][Yc�̂[W�lX[\ĉi\Xc�̂c_Z_[d�Xa\�X��\eYZY\\hY�Y[\�Xc�̂hhXî\_X[�X��\eY�jcXiYYWZ�Zêhh�bY�cYZXh̀YW�jacZâ[\�\X��c\_ihY���p��Y[W_[d�cYZXha\_X[�X��̂[g�W_Zja\Y��\eY�][Yc��̂g�_ZZaY�̂�lX[Z\cai\_X[�lê[dY�£_cYi\_̀Y��Xc�\eY�cYiX[Z\cai\_X[�X��\eY�Ŵ�̂dYW�Xc�WYZ\cXgYW�¢Xc�pqrrs�s¤�m��cY�a_cYW�_[�]c_\_[d�bg�̂�ĵc\g�_[�_[\YcYZ\��\eY�lX[\ĉi\Xc�̂Z��_Wai_̂cg�Zêhh��ajX[�XiiaccY[iY�X��̂[�_[ZacYWhXZZ��d_̀Y�bX[W��Xc�jcXjYc�jYc�Xc�̂[iY�X��\eY�lX[\ĉi\Xc�Z�Wa\_YZp��eY�iXZ\�X��cY�a_cYW�bX[WZ�Zêhh�bY�iêcdYW�̂d̂_[Z\jcXiYYWZ�cYiY_̀YW�̂Z��_Wai_̂cgp��eY�lX[\ĉi\Xc�Zêhh�WYjXZ_\�_[�̂�ZYĵĉ\Y�̂iiXa[\�jcXiYYWZ�ZX�cYiY_̀YW��]e_ie�\eYlX[\ĉi\Xc�Zêhh�W_Z\c_ba\Y�_[�̂iiXcŴ[iY�]_\e�Zaie�̂dcYY�Y[\�̂Z�\eY�ĵc\_YZ�_[�_[\YcYZ\��̂g�cŶiep�m��̂�\Yc�Zaie�hXZZ�[XX\eYc�ZjYi_̂h�̂dcYY�Y[\�_Z��̂WY�̂[W�a[hYZZ�\eY��][Yc�\Yc�_[̂\YZ�\eY�lX[\ĉi\��Xc�iX[̀Y[_Y[iY��cYjĥiY�Y[\�X�Ŵ�̂dYW�jcXjYc\g�Zêhh�bY�jYc�Xc�YW�bg�\eY�lX[\ĉi\Xcp�¥¦��u§�r����ÿ�©ª§¥�̈«��̈���©¥¥§�¦�©̈�©¬�©¥®�qr�sr�y��v̄z�~�°�vx�v�±qr�srsr�m��̂�jXc\_X[�X��\eY�¢Xc��_Z�iX̀YcYW�iX[\ĉcg�\X�\eY�cY�a_cY�Y[\Z�ZjYi_�_îhhg�YfjcYZZYW�_[�\eY�lX[\ĉi\£Xia�Y[\Z��_[ihaW_[d�_[ZjYi\_X[Z�X��]Xc�²_[²jcXdcYZZ�cY�a_cYW�bg�̂hh�̂a\eXc_\_YZ�ê _̀[d��ac_ZW_i\_X[�X̀Yc�\eY��cX�Yi\�_\��aZ\��ajX[�WY�̂[W�X��\eY��cie_\Yi\�Xc�̂a\eXc_\g�ê _̀[d��ac_ZW_i\_X[��bY�a[iX̀YcYW��Xc�XbZYc̀̂ \_X[³_[ZjYi\_X[�̂[W�bYcYjĥiYW�̂\�\eY�lX[\ĉi\Xc�Z�YfjY[ZY�]_\eXa\�iê[dY�_[�\eY�lX[\ĉi\��_�Ypqr�srs��m��̂�jXc\_X[�X��\eY�¢Xc��êZ�bYY[�iX̀YcYW�\ê\�\eY��cie_\Yi\�êZ�[X\�ZjYi_�_îhhg�cY�aYZ\YW�\X�Yf̂�_[Y�jc_Xc�\X_\Z�bY_[d�iX̀YcYW��\eY��cie_\Yi\��̂g�cY�aYZ\�\X�ZYY�Zaie�¢Xc��̂[W�_\�Zêhh�bY�a[iX̀YcYW�bg�\eY�lX[\ĉi\Xcp�m��Zaie¢Xc��_Z�_[�̂iiXcŴ[iY�]_\e�\eY�lX[\ĉi\�£Xia�Y[\Z��\eY�lX[\ĉi\Xc�Zêhh�bY�Y[\_\hYW�\X�̂[�Y�a_\̂bhY�̂W�aZ\�Y[\�\X�\eYlX[\ĉi\�ka��̂[W�lX[\ĉi\��_�Y�̂Z��̂g�bY�̂jjcXjc_̂\Yp�m��Zaie�¢Xc��_Z�[X\�_[�̂iiXcŴ[iY�]_\e�\eY�lX[\ĉi\£Xia�Y[\Z��\eY�iXZ\Z�X��a[iX̀Yc_[d�\eY�¢Xc���̂[W�\eY�iXZ\�X��iXccYi\_X[��Zêhh�bY�̂\�\eY�lX[\ĉi\Xc�Z�YfjY[ZY�a[hYZZ\eY�iX[W_\_X[�]̂Z�îaZYW�bg�\eY��][Yc�Xc�̂�kYĵĉ\Y�lX[\ĉi\Xc�_[�]e_ie�ỲY[\�\eY��][Yc�Zêhh�bY�cYZjX[Z_bhY��Xcĵg�Y[\�X��Zaie�iXZ\Zpqr�s���v��z��~v��vx�v�±qr�s�sr�|zxv�z��}́w����~����v���z�~v���eY�lX[\ĉi\Xc�Zêhh�jcX�j\hg�iXccYi\�¢Xc��cY�Yi\YW�bg�\eY��cie_\Yi\�Xc��̂_h_[d�\X�iX[�Xc��\X�\eY�cY�a_cY�Y[\Z�X��\eYlX[\ĉi\�£Xia�Y[\Z��W_ZiX̀YcYW�bY�XcY�kabZ\̂[\_̂h�lX�jhY\_X[�̂[W�]eY\eYc�Xc�[X\��̂bc_î\YW��_[Z\̂hhYW�Xc�iX�jhY\YWp�lXZ\Z�X��iXccYi\_[d�Zaie�cY�Yi\YW�¢Xc���_[ihaW_[d�̂WW_\_X[̂h�\YZ\_[d�̂[W�_[ZjYi\_X[Z��\eY�iXZ\�X��a[iX̀Yc_[d�̂[WcYjĥiY�Y[\��̂[W�iX�jY[Ẑ\_X[��Xc�\eY��cie_\Yi\�Z�ZYc̀_iYZ�̂[W�YfjY[ZYZ��̂WY�[YiYZẐcg�\eYcYbg��Zêhh�bY�̂\�\eYlX[\ĉi\Xc�Z�YfjY[ZYpµ¶·̧¹�º� »¼½¾¿½À»ÀÁ�¾»ÂÀÃÂÄ¿À¾¾ÅÅÄÁÄ¼¼
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XY� Z[�\]̂�_̀a\bcd\̀be�c�fghd̀a\bcd\̀be�̀b�caìâ�[̀b�j]̀k�̂l\]̂b�lm�b̂mǹamlhôe�gm̂m�̀b�pckcq̂m�cai�ǹb\l̀a�̀[�\]̂�r b̀se�ladogplaqe�jl\]̀g\�olkl\c\l̀ae�k̂d]caldcoe�̂ôd\bldcoe�nogkhlaqe�cap�̀\]̂b�hgloplaq�mim\̂kme�kcd]lâbie�̂tglnk̂a\e�̀b�̀\]̂b�k̂d]caldco�p̂uld̂e�\]̂�_̀a\bcd\̀b�m]coo�dcgm̂�mgd]�l\̂k�\̀�ĥ�b̂m\̀b̂p�\̀�vvolŝ�âjw�d̀apl\l̀a�c\�à�̂xn̂am̂�\̀�\]̂�yjâbz�{Y|X|X|�}~���������������������������{Y|X|X|XY�Za�cppl\l̀a�\̀�\]̂�_̀a\bcd\̀b�m�̀holqc\l̀am�gap̂b�f̂d\l̀a��z�e�l[e�jl\]la�̀â�îcb�c[\̂b�\]̂�pc\̂�̀[�fghm\ca\lco_̀knô\l̀a�̀[�\]̂�r b̀s�̀b�p̂mlqac\̂p�ǹb\l̀a�\]̂b̂̀ [�̀b�c[\̂b�\]̂�pc\̂�[̀b�d̀kk̂ad̂k̂a\�̀[�jcbbca\l̂m�̂m\cholm]̂pgap̂b�f̂d\l̀a��z�z�e�̀b�hi�\̂bkm�̀[�cai�cnnoldchô�mn̂dlco�jcbbca\i�b̂tglb̂p�hi�\]̂�_̀a\bcd\��̀dgk̂a\me�cai�̀[�\]̂r b̀s�lm�[̀gap�\̀�ĥ�à\�la�cdd̀bpcad̂�jl\]�\]̂�b̂tglb̂k̂a\m�̀[�\]̂�_̀a\bcd\��̀dgk̂a\me�\]̂�_̀a\bcd\̀b�m]coo�d̀bb̂d\�l\nb̀kn\oi�c[\̂b�b̂d̂ln\�̀[�à\ld̂�[b̀k�\]̂�yjâb�\̀�p̀�m̀e�gaômm�\]̂�yjâb�]cm�nb̂ul̀gmoi�qlûa�\]̂�_̀a\bcd\̀b�cjbl\\̂a�cdd̂n\cad̂�̀[�mgd]�d̀apl\l̀az��]̂�yjâb�m]coo�qlû�mgd]�à\ld̂�nb̀kn\oi�c[\̂b�plmd̀ûbi�̀[�\]̂�d̀apl\l̀az�gblaq�\]̂�̀â�îcb�n̂bl̀p�[̀b�d̀bb̂d\l̀a�̀[�r b̀se�l[�\]̂�yjâb�[clom�\̀�à\l[i�\]̂�_̀a\bcd\̀b�cap�qlû�\]̂�_̀a\bcd\̀bca�̀nǹb\gal\i�\̀�kcŝ�\]̂�d̀bb̂d\l̀ae�\]̂�yjâb�jclûm�\]̂�blq]\m�\̀�b̂tglb̂�d̀bb̂d\l̀a�hi�\]̂�_̀a\bcd\̀bz�Z[�\]̂_̀a\bcd\̀b�[clom�\̀�d̀bb̂d\�àad̀a[̀bklaq�r b̀s�jl\]la�c�b̂cm̀achô�\lk̂�pgblaq�\]c\�n̂bl̀p�c[\̂b�b̂d̂ln\�̀[�à\ld̂[b̀k�\]̂�yjâb�̀b��bd]l\̂d\e�\]̂�yjâb�kci�d̀bb̂d\�l\�la�cdd̀bpcad̂�jl\]�f̂d\l̀a��z�z{Y|X|X|X|��]̂�̀â�îcb�n̂bl̀p�[̀b�d̀bb̂d\l̀a�̀[�r b̀s�m]coo�ĥ�̂x\̂ap̂p�jl\]�b̂mn̂d\�\̀�ǹb\l̀am�̀[�r b̀s�[lbm\n̂b[̀bk̂p�c[\̂b�fghm\ca\lco�_̀knô\l̀a�hi�\]̂�n̂bl̀p�̀[�\lk̂�ĥ\ĵ â�fghm\ca\lco�_̀knô\l̀a�cap�\]̂�cd\gcod̀knô\l̀a�̀[�\]c\�ǹb\l̀a�̀[�\]̂�r b̀sz{Y|X|X|X���]̂�̀â�îcb�n̂bl̀p�[̀b�d̀bb̂d\l̀a�̀[�r b̀s�m]coo�à\�ĥ�̂x\̂ap̂p�hi�d̀bb̂d\lû�r b̀s�n̂b[̀bk̂p�hi�\]̂_̀a\bcd\̀b�ngbmgca\�\̀�\]lm�f̂d\l̀a���z��gaômm�̀\]̂bjlm̂�nb̀ulp̂p�la�\]̂�_̀a\bcd\��̀dgk̂a\mz{Y|X|X���]̂�_̀a\bcd\̀b�m]coo�b̂k̀ û�[b̀k�\]̂�ml\̂�ǹb\l̀am�̀[�\]̂�r b̀s�\]c\�cb̂�à\�la�cdd̀bpcad̂�jl\]�\]̂b̂tglb̂k̂a\m�̀[�\]̂�_̀a\bcd\��̀dgk̂a\m�cap�cb̂�âl\]̂b�d̀bb̂d\̂p�hi�\]̂�_̀a\bcd\̀b�àb�cdd̂n\̂p�hi�\]̂�yjâbz{Y|X|X���]̂�_̀a\bcd\̀b�m]coo�ĥcb�\]̂�d̀m\�̀[�d̀bb̂d\laq�p̂m\b̀îp�̀b�pckcq̂p�d̀am\bgd\l̀a�̀[�\]̂�yjâb�̀b�f̂ncbc\̂_̀a\bcd\̀bme�j]̂\]̂b�d̀knô\̂p�̀b�ncb\lcooi�d̀knô\̂pe�dcgm̂p�hi�\]̂�_̀a\bcd\̀b�m�d̀bb̂d\l̀a�̀b�b̂k̀ uco�̀[�r b̀s�\]c\lm�à\�la�cdd̀bpcad̂�jl\]�\]̂�b̂tglb̂k̂a\m�̀[�\]̂�_̀a\bcd\��̀dgk̂a\mz{Y|X|X���̀\]laq�d̀a\clâp�la�\]lm�f̂d\l̀a���z��m]coo�ĥ�d̀am\bĝp�\̀�̂m\cholm]�c�n̂bl̀p�̀[�olkl\c\l̀a�jl\]�b̂mn̂d\�\̀\̀]̂b�̀holqc\l̀am�\]̂�_̀a\bcd\̀b�]cm�gap̂b�\]̂�_̀a\bcd\��̀dgk̂a\mz��m\cholm]k̂a\�̀[�\]̂�̀â�îcb�n̂bl̀p�[̀bd̀bb̂d\l̀a�̀[�r b̀s�cm�p̂mdblĥp�la�f̂d\l̀a���z�z��b̂oc\̂m�̀aoi�\̀�\]̂�mn̂dl[ld�̀holqc\l̀a�̀[�\]̂�_̀a\bcd\̀b�\̀�d̀bb̂d\�\]̂r b̀se�cap�]cm�à�b̂oc\l̀am]ln�\̀�\]̂�\lk̂�jl\]la�j]ld]�\]̂�̀holqc\l̀a�\̀�d̀knoi�jl\]�\]̂�_̀a\bcd\��̀dgk̂a\m�kci�ĥm̀gq]\�\̀�ĥ�̂a[̀bd̂pe�àb�\̀�\]̂�\lk̂�jl\]la�j]ld]�nb̀d̂ p̂laqm�kci�ĥ�d̀kk̂ad̂p�\̀�̂m\cholm]�\]̂�_̀a\bcd\̀b�molchlol\i�jl\]�b̂mn̂d\�\̀�\]̂�_̀a\bcd\̀b�m�̀holqc\l̀am�̀\]̂b�\]ca�mn̂dl[ldcooi�\̀�d̀bb̂d\�\]̂�r b̀sz{Y|X��}�����������~�������~������� ��¡Z[�\]̂�yjâb�nb̂[̂bm�\̀�cdd̂n\�r b̀s�\]c\�lm�à\�la�cdd̀bpcad̂�jl\]�\]̂�b̂tglb̂k̂a\m�̀[�\]̂�_̀a\bcd\��̀dgk̂a\me�\]̂yjâb�kci�p̀�m̀�lam\̂cp�̀[�b̂tglblaq�l\m�b̂k̀ uco�cap�d̀bb̂d\l̀ae�la�j]ld]�dcm̂�\]̂�_̀a\bcd\�fgk�jloo�ĥ�b̂pgd̂p�cmcnnb̀nblc\̂�cap�̂tgl\chôz�fgd]�cp¢gm\k̂a\�m]coo�ĥ�̂[[̂d\̂p�j]̂\]̂b�̀b�à\�[laco�ncik̂a\�]cm�ĥ â�kcp̂z}£¤¥�¦§�Y����̈¥��§¦¦}�§©ª��«£©¬¥�¥©���{Y�XY��®�������¦�̄{Y�XYXY��]̂�_̀a\bcd\e�cai�plmng\̂e�doclke�̀b�d̀a\b̀ûbmi�b̂oc\laq�\̀�\]̂�_̀a\bcd\e�cap�coo�\]̂�blq]\m�cap�̀holqc\l̀am�̀[\]̂�ncb\l̂m�m]cooe�la�coo�b̂mn̂d\me�ĥ�la\̂bnb̂\̂pe�d̀am\bĝpe�̂a[̀bd̂p�cap�q̀ûbâp�hi�cap�gap̂b�\]̂�ocjm�̀[�\]̂�f\c\̂�̀[f̀g\]�_cb̀olace�̂xd̂n\�l\m�d]̀ld̂�̀[�ocj�bgômz{Y�XYX|��]lm�_̀a\bcd\�lm�[̀bk̂p�ngbmgca\�\̀�cap�q̀ûbâp�hi�\]̂�f̀g\]�_cb̀olac�_̀am̀olpc\̂p�°b̀dgb̂k̂a\�_̀p̂�caplm�p̂ k̂̂p�\̀�lad̀bǹbc\̂�coo�cnnoldchô�nb̀ulml̀am�\]̂b̂̀ [�cap�\]̂�̂amglaq�b̂qgoc\l̀amz{Y�X|��������������±�}�������]̂�yjâb�cap�_̀a\bcd\̀b�b̂mn̂d\lûoi�hlap�\]̂km̂oûme�\]̂lb�ncb\âbme�mgdd̂mm̀bme�cmmlqame�cap�ôqco�b̂nb̂m̂a\c\lûm\̀�d̀ûaca\me�cqb̂̂ k̂a\me�cap�̀holqc\l̀am�d̀a\clâp�la�\]̂�_̀a\bcd\��̀dgk̂a\mz��̂l\]̂b�ncb\i�\̀�\]̂�_̀a\bcd\�m]coocmmlqa�\]̂�_̀a\bcd\�cm�c�j]̀ôe�̀b�la�ncb\e�jl\]̀g\�jbl\\̂a�d̀am̂a\�̀[�\]̂�̀\]̂b�cap�\]̂a�̀aoi�la�cdd̀bpcad̂�jl\]�cap�cmn̂bkl\\̂p�hi�²̂qgoc\l̀a����³³�z��́µ�̀[�\]̂�f̀g\]�_cb̀olac�_̀p̂�̀[�²̂qgoc\l̀ame�cm�ck̂ap̂pz�Z[�̂l\]̂b�ncb\i�c\\̂kn\m¶·̧¹º�»� ¼½¾¿À¾Á¼ÁÂ�¿¼ÃÁÄÃÅÀÁ¿¿ÆÆÅÂÅ½½
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XY�Z[\]�[̂�[__̀âZ]̂X�b̀XcYdX�_dec�eŶ_]̂Xf�Xc[X�g[hXi�_c[jj�̂]k]hXc]j]__�h]Z[̀̂�j]a[jji�h]_gŶ_̀lj]�mYh�[jj�Ylj̀a[X̀Ŷ_�d̂n]h�Xc]�oŶXh[eXp�qrsts�uvwxyz�{|}�u~�~}v~zqrststr��̂j]__�]�gh]__ji�ghYk̀n]n�YXc]hb̀_]f�ndX̀]_�[̂n�Ylj̀a[X̀Ŷ_�̀ZgY_]n�li�Xc]�oŶXh[eX��YedZ]̂X_�[̂n�h̀acX_[̂n�h]Z]ǹ]_�[k[̀j[lj]�Xc]h]d̂n]h�_c[jj�l]�̀̂�[nǹX̀Ŷ�XY�[̂n�̂YX�[�j̀Z̀X[X̀Ŷ�Ym�ndX̀]_f�Ylj̀a[X̀Ŷ_f�h̀acX_f�[̂nh]Z]ǹ]_�YXc]hb̀_]�̀ZgY_]n�Yh�[k[̀j[lj]�li�j[bpqrstst���Y�[eX̀Ŷ�Yh�m[̀jdh]�XY�[eX�li�Xc]��b̂]hf��hec̀X]eXf�Yh�oŶXh[eXYh�_c[jj�eŶ_X̀XdX]�[�b[̀k]h�Ym�[�h̀acX�Yh�ndXi[mmYhn]n�Xc]Z�d̂n]h�Xc]�oŶXh[eXf�̂Yh�_c[jj�_dec�[eX̀Ŷ�Yh�m[̀jdh]�XY�[eX�eŶ_X̀XdX]�[gghYk[j�Ym�Yh�[e�d̀]_e]̂e]�̀̂�[lh][ec�Xc]h]d̂n]hf�]�e]gX�[_�Z[i�l]�_g]èm̀e[jji�[ah]]n�dgŶ�̀̂�bh̀X̀̂apqrststs��YXb̀Xc_X[̂ǹ̂ a��]eX̀Ŷ��p��p�f�Xc]�h̀acX_�[̂n�Ylj̀a[X̀Ŷ_�bc̀ecf�li�Xc]̀h�̂[Xdh]f�bYdjn�eŶX̀̂d]�l]iŶn�Xc]X]hZ̀ [̂X̀Ŷf�e[̂e]jj[X̀Ŷf�h]�]eX̀Ŷf�Yh�]�g̀h[X̀Ŷ�Ym�Xc̀_�eŶXh[eX�_c[jj�_dhk̀k]�_dec�X]hZ̀ [̂X̀Ŷf�e[̂e]jj[X̀Ŷfh]�]eX̀Ŷf�Yh�]�g̀h[X̀Ŷf�̀̂ejdǹ̂ af�ldX�̂YX�j̀Z̀X]n�XYf�Xc]�h̀acX_�[̂n�Ylj̀a[X̀Ŷ_�eh][X]n�li�Xc]�mYjjYb̀ â�ej[d_]_�rt�� ��|~�zxv��{|}��z~������{�v|wz����~�v�v�{yv�|z�{|}��yx~���|zy���~|yz�����~��v�~��st�� �{��{|y ��str¡� u� {¢yv~z��£{y~|yz�{|}�¤�� �vwxyz��str¥� �|}~�|v�v�{yv�|��¡t�� £�v�v|w��{y{�{|}�¦�}vy�¦tst�t��¤�|y�{�y��§z�̈v{©v¢vy ��|z��{|�~�ª¦r«r��¬xv©vy�¦®¦tst���£~�����{|�~�{|}�£{ �~|y�̄�|}�ª¦r«r��¬xv©vy�¦®r�trt¡�¤¢{v�z�����̈vzy~}��{�{w~z�r�trt¥��{v�~�����¤¢{v�z�¦w{v|zy�yx~�¦��xvy~�y��r�t°� �vz��y~�u~z�¢�yv�|�r�t°t���~��v�~����£���~zz�qrst±�²~zyz�{|}��|z�~�yv�|zqrst±tr�³]_X_f�̀̂_g]eX̀Ŷ_f�[̂n�[gghYk[j_�Ym�gYhX̀Ŷ_�Ym�Xc]�́Yh\�_c[jj�l]�Z[n]�[_�h]�d̀h]n�li�Xc]�oŶXh[eX�YedZ]̂X_�[̂n�li�[ggj̀e[lj]�j[b_f�_X[XdX]_f�Yhǹ̂ [̂e]_f�eYn]_f�hdj]_f�[̂n�h]adj[X̀Ŷ_�Yh�j[bmdj�Yhn]h_�Ym�gdlj̀e[dXcYh̀X̀]_p��̂j]__�YXc]hb̀_]�ghYk̀n]nf�Xc]�oŶXh[eXYh�_c[jj�Z[\]�[hh[̂a]Z]̂X_�mYh�_dec�X]_X_f�̀̂_g]eX̀Ŷ_f�[̂n[gghYk[j_�b̀Xc�[̂�̀̂n]g]̂n]̂X�X]_X̀̂a�j[lYh[XYhi�Yh�]̂X̀Xi�[ee]gX[lj]�XY�Xc]��b̂]hf�Yh�b̀Xc�Xc]�[gghYgh̀[X]�gdlj̀e[dXcYh̀Xif�[̂n�_c[jj�l][h�[jj�h]j[X]n�eY_X_�Ym�X]_X_f�̀̂_g]eX̀Ŷ_f�[̂n�[gghYk[j_p�³c]�oŶXh[eXYh�_c[jj�àk]�Xc]��b̂]h�[̂n�hec̀X]eX�X̀Z]ji�̂YX̀e]�Ym�bc]̂�[̂n�bc]h]�X]_X_�[̂n�̀̂_g]eX̀Ŷ_�[h]�XY�l]�Z[n]�_Y�Xc[X�Xc]i�Z[i�l]�gh]_]̂X�mYh�_decghYe]ndh]_p�³c]��b̂]h�_c[jj�l][h�eY_X_�Ym�X]_X_f�̀̂_g]eX̀Ŷ_f�Yh�[gghYk[j_�Xc[X�nY�̂YX�l]eYZ]�h]�d̀h]Z]̂X_�d̂X̀j�[mX]hl̀n_�[h]�h]e]̀k]n�Yh�̂]aYX̀[X̀Ŷ_�eŶejdn]np�³c]��b̂]h�_c[jj�ǹh]eXji�[hh[̂a]�[̂n�g[i�mYh�X]_X_f�̀̂_g]eX̀Ŷ_f�Yh[gghYk[j_�bc]h]�ld̀jǹ̂ a�eYn]_�Yh�[ggj̀e[lj]�j[b_�Yh�h]adj[X̀Ŷ_�_Y�h]�d̀h]ptr�� µ̂_g]eX̀Ŷf��g]è[j�µ̂_g]eX̀Ŷ_f�[̂n�X]_X̀̂a�h]�d̀h]Z]̂X_f�̀m�[̂if�[_�h]�d̀h]n�li�Xc]�µoo�_]h̀]_�Ym�¶d̀jǹ̂ a�oYn]_�_c[jj�l]�gdhec[_]n�li�Xc]��b̂]hp�t�� oŶXh[eXYh�_c[jj�_ec]ndj]�[̂n�h]�d]_X�̀̂_g]eX̀Ŷ_�̀̂�[̂�Yhn]hji�[̂n�]mm̀è]̂X�Z[̂ ]̂h�[̂n�_c[jj�̂YX̀mi�Xc]��b̂]h�bc]̂]k]h�Xc]�oŶXh[eXYh�_ec]ndj]_�[̂�̀̂_g]eX̀Ŷp�oŶXh[eXYh�_c[jj�l]�h]_gŶ_̀lj]�mYh�Xc]�eY_X�Ym�`̂_g]eX̀Ŷ_�_ec]ndj]n�[̂n�eŶndeX]n�b̀XcYdX�Xc]��b̂]h·_�\̂Ybj]na]�[̂n�mYh�[̂i�̀̂eh][_]�̀̂�Xc]�eY_X�Ym�`̂_g]eX̀Ŷ_�h]_djX̀̂a�mhYZ�Xc]�̀̂]mm̀è]̂X�_ec]ndj̀̂a�Ym�̀̂_g]eX̀Ŷ_p�qrst±t��µm�Xc]��hec̀X]eXf��b̂]hf�Yh�gdlj̀e�[dXcYh̀X̀]_�c[k̀̂ a��dh̀_ǹeX̀Ŷ�n]X]hZ̀ ]̂�Xc[X�gYhX̀Ŷ_�Ym�Xc]�́Yh\�h]�d̀h][nǹX̀Ŷ[j�X]_X̀̂af�̀̂_g]eX̀Ŷf�Yh�[gghYk[j�̂YX�̀̂ejdn]n�d̂n]h��]eX̀Ŷ��̧p�p�f�Xc]��hec̀X]eX�b̀jjf�dgŶ�bh̀XX]̂[dXcYh̀¹[X̀Ŷ�mhYZ�Xc]��b̂]hf�̀̂_XhdeX�Xc]�oŶXh[eXYh�XY�Z[\]�[hh[̂a]Z]̂X_�mYh�_dec�[nǹX̀Ŷ[j�X]_X̀̂af�̀̂_g]eX̀Ŷf�Yh[gghYk[jf�li�[̂�]̂X̀Xi�[ee]gX[lj]�XY�Xc]��b̂]hf�[̂n�Xc]�oŶXh[eXYh�_c[jj�àk]�X̀Z]ji�̂YX̀e]�XY�Xc]��b̂]h�[̂n��hec̀X]eXYm�bc]̂�[̂n�bc]h]�X]_X_�[̂n�̀̂_g]eX̀Ŷ_�[h]�XY�l]�Z[n]�_Y�Xc[X�Xc]��hec̀X]eX�Z[i�l]�gh]_]̂X�mYh�_dec�ghYe]ndh]_p��deceY_X_f�]�e]gX�[_�ghYk̀n]n�̀̂��]eX̀Ŷ��̧p�p̧f�_c[jj�l]�[X�Xc]��b̂]h·_�]�g]̂_]pqrst±ts�µm�ghYe]ndh]_�mYh�X]_X̀̂af�̀̂_g]eX̀Ŷf�Yh�[gghYk[j�d̂n]h��]eX̀Ŷ_��̧p�p��[̂n��̧p�pº�h]k][j�m[̀jdh]�Ym�Xc]gYhX̀Ŷ_�Ym�Xc]�́Yh\�XY�eYZgji�b̀Xc�h]�d̀h]Z]̂X_�]_X[lj̀_c]n�li�Xc]�oŶXh[eX��YedZ]̂X_f�[jj�eY_X_�Z[n]�̂]e]__[hi�li_dec�m[̀jdh]f�̀̂ejdǹ̂ a�XcY_]�Ym�h]g][X]n�ghYe]ndh]_�[̂n�eYZg]̂_[X̀Ŷ�mYh�Xc]��hec̀X]eX·_�_]hk̀e]_�[̂n�]�g]̂_]_f�_c[jjl]�[X�Xc]�oŶXh[eXYh·_�]�g]̂_]�[̂n�_c[jj�l]�n]ndeX]n�mhYZ�mdXdh]��ggj̀e[X̀Ŷ_�Ym�»[iZ]̂Xp¼½¾¿À�Á� ÂÃÄÅÆÄÇÂÇÈ�ÅÂÉÇÊÉËÆÇÅÅÌÌËÈËÃÃ
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WXYZ[Z[�\]̂_̀a]b�c]ad̀ècfd]g�he�d]gd̀ijk�̀igl]cd̀hik�ha�fllahmfn�gofnnk�_in]gg�hdo]ap̀g]�a]̂_̀a]b�qr�do]�shidafcdthc_u]idgk�q]�g]c_a]b�qr�do]�shidafcdha�fib�lahuldnr�b]ǹm]a]b�dh�do]�vacòd]cdwWXYZ[Zx�ye�do]�vacòd]cd�̀g�dh�hqg]am]�d]gdgk�̀igl]cd̀higk�ha�fllahmfng�a]̂_̀a]b�qr�do]�shidafcd�thc_u]idgk�do]vacòd]cd�p̀nn�bh�gh�lahuldnr�fibk�po]a]�lafcd̀cfqn]k�fd�do]�ihaufn�lnfc]�he�d]gd̀ijwWXYZ[Zz�{]gdg�ha�̀igl]cd̀hig�chib_cd]b�l_ag_fid�dh�do]�shidafcd�thc_u]idg�gofnn�q]�ufb]�lahuldnr�dh�fmh̀b_ia]fghifqn]�b]nfr�̀i�do]�|ha}wWXYZx�~��������fru]idg�b_]�dh�do]�shidafcdha�fib�_ilf̀b�_ib]a�do]�shidafcd�thc_u]idg�gofnn�q]fa�̀id]a]gd�hinr�̀e�fib�dh�do]�]�d]idfnnhp]b�qr��wsw�shb]�viiw������������doah_jo��������w��vuh_idg�b_]�dh�do]��pi]a�gofnn�q]fa�̀id]a]gd�fd�do]�afd]�hehi]�l]ac]id�f�uhido�ha�f�lah�afdf�eafcd̀hi�do]a]he�hi�do]�_ilf̀b�qfnfic]�fg�ufr�q]�b_]wWXYZz�����������������������������������{o]�shidafcdha�fcc]ldg�fgg̀jiu]id�he�fnn�l_acofg]�hab]ag�fib�hdo]a�fja]]u]idg�eha�lahc_a]u]id�he�ufd]àfng�fib]̂_̀lu]id�qr�do]��pi]a�dofd�fa]�̀b]id̀è]b�fg�lfad�he�do]�shidafcd�thc_u]idgw��{o]�shidafcdha�gofnnk�_lhi�b]ǹm]ark�q]a]glhig̀qn]�eha�do]�gdhafj]k�lahd]cd̀hik�lahl]a�̀igdfnnfd̀hik�fib�la]g]amfd̀hi�he�g_co��pi]a�l_acofg]b�̀d]ugk�̀e�firk�fgè�do]�shidafcdha�p]a]�do]�hàj̀ifn�l_acofg]aw��{o]�shidafcd��_u�̀icn_b]gk�p̀doh_d�ǹùdfd̀hik�fnn�chgdg�fib�]�l]ig]g�̀i�chii]cd̀hi�p̀do�b]ǹm]ark�gdhafj]k�̀ig_afic]k�̀igdfnnfd̀hik�fib�d]gd̀ij�he�̀d]ug�chm]a]b�̀i�fir�fgg̀ji]b�l_acofg]�hab]agha�fja]]u]idgw���in]gg�do]�shidafcd�thc_u]idg�gl]c̀ècfnnr�lahm̀b]�hdo]ap̀g]k�fnn�shidafcdha�pfaafidr�hepha}ufigòl�fib�chaa]cd̀hi�he�do]�|ha}�hqǹjfd̀hig�_ib]a�do]�shidafcd�thc_u]idg�gofnn�fllnr�dh�do]�shidafcdha�gìgdfnnfd̀hi�he�fib�uhb̀ècfd̀hig�dh�fir��pi]a�l_acofg]b�̀d]ugwWXYZ��~���� ������������¡���¢��£�¤�¢��vg�a]̂_̀a]b�qr��wsw�shb]�viiw���������¥�k���¦�gofnn�b]d]aùi]�do]�]iehac]u]id�fib�̀id]ala]dfd̀hi�he�fnn�q_̀nb̀ijchb]g�fib�a]e]a]ic]b�gdfibfabg�hi�gdfd]�q_̀nb̀ijgw��{o]�shidafcdha�gofnn�a]e]a�fir�̂_]gd̀higk�chuu]idgk�ha�b̀a]cd̀m]geahu�nhcfn�heèc̀fng�dh�do]��pi]a�fib���¦�eha�a]ghn_d̀hiwWXYZ§����������¡��������̈���� �����shidafcdha�gofnn�ihd̀er��pi]a�he�]fco�©ìhàdr�ª_g̀i]gg�¦id]alàg]�«©ª¦¬�lahm̀b̀ij�nfqhak�ufd]àfngk�]̂_̀lu]idk�hag_llǹ]g�dh�do]��ah]cd�_ib]a�f�chidafcd�p̀do�do]�shidafcdhaw��shidafcdha�g�ihd̀ècfd̀hi�gofnn�q]�m̀f�do]�èagd�uhidonrgdfd_g�a]lhad�g_qùdd]b�dh�do]��pi]a�fed]a�]�]c_d̀hi�he�do]�chidafcd�p̀do�do]�©ª¦w�®ha�]fco�g_co�©ª¦k�do]�shidafcdhagofnn�lahm̀b]�do]�©ª¦�g�ifu]k�fbba]ggk�fib�d]n]lohi]�i_uq]ak�do]�ifd_a]�he�do]�pha}�dh�q]�l]aehau]b�ha�ufd]àfng�ha]̂_̀lu]id�dh�q]�g_llǹ]b�qr�do]�©ª¦k�po]do]a�do]�©ª¦�̀g�c]ad̀è]b�qr�do]��h_do�sfahǹif��eèc]�he��ufnn�fib©ìhàdr�ª_g̀i]gg�vgg̀gdfic]k�fib�do]�mfn_]�he�do]�chidafcdwWXYZ̄�~���£���~���£������shidafcdha�c]ad̀è]g�fib�fja]]g�dofd�̀d�p̀nn�chulnr�p̀do�do]�fllǹcfqn]�a]̂_̀a]u]idg�he�{̀dn]�¥k�sofld]a��°�he�do]��h_dosfahǹif�shb]�he�±fpg�fib�fja]]g�dh�lahm̀b]�dh�do]��dfd]�_lhi�a]̂_]gd�fir�bhc_u]idfd̀hi�a]̂_̀a]b�dh�]gdfqǹgo�]̀do]a²�«f¬dofd�{̀dn]�¥k�sofld]a��°�̀g�̀ifllǹcfqn]�qhdo�dh�shidafcdha�fib�̀dg�g_qchidafcdhag�ha�g_q�g_qchidafcdhag³�ha�«q¬�dofdshidafcdha�fib�̀dg�g_qchidafcdhag�ha�g_q�g_qchidafcdhag�fa]�̀i�chulǹfic]�p̀do�{̀dn]�¥k�sofld]a��°w��_ag_fid�dh�]cd̀hi�¥��°���k�́v�l]aghi�poh�}ihp̀ijnr�uf}]g�ha�èn]g�fir�efng]k�ècd̀d̀h_gk�ha�eaf_b_n]id�bhc_u]idk�gdfd]u]idk�haa]lhad�l_ag_fid�dh�dòg�cofld]a�̀g�j_̀ndr�he�f�e]nhir�fibk�_lhi�chim̀cd̀hik�u_gd�q]�èi]b�p̀dòi�do]�b̀gca]d̀hi�he�do]ch_ad�ha�̀ulàghi]b�eha�ihd�uha]�dofi�èm]�r]fagk�ha�qhdoẃ��shidafcdha�fja]]g�dh�̀icn_b]�̀i�fir�chidafcdg�p̀do�̀dgg_qchidafcdha�g�nfij_fj]�a]̂_̀àij�̀dg�g_qchidafcdhag�dh�«f¬�chulnr�p̀do�do]�fllǹcfqn]�a]̂_̀a]u]idg�he�{̀dn]�¥ksofld]a��°k�fib�«q¬�̀icn_b]�̀i�do]̀a�chidafcdg�p̀do�do]�g_q�g_qchidafcdha�g�nfij_fj]�a]̂_̀àij�do]�g_q�g_qchidafcdhagdh�chulnr�p̀do�do]�fllǹcfqn]�a]̂_̀a]u]idg�he�{̀dn]�¥k�sofld]a��°w�«vi�hm]am̀]p�̀g�fmf̀nfqn]�fdpppwlahc_a]u]idwgcwjhm¬WXYZXµ�¶��£·̧����¹��º ����{o]�shidafcdha�u_gd�chulnr�p̀do�do]�ta_j�®a]]�|ha}lnfc]�vcdk��wsw�shb]�viiw����°°���»���k�]d�g]̂w�{o]�shidafcdhac]ad̀è]g�dh�do]��pi]a�dofd�shidafcdha�p̀nn�lahm̀b]�f�ta_j�®a]]�|ha}lnfc]k�fg�b]èi]b�qr��wsw�shb]�viiw��°°���»���«�¬wWXYZXX�̧�����¤�����vcchab̀ij�dh��wsw�shb]�viiw�������¼��°�k�́f�l]aghi�poh�qr�efng]�la]d]ig]�ha�a]la]g]idfd̀hi�hqdf̀ig�do]�g̀jifd_a]�he�fl]aghi�dh�f�pàdd]i�̀igda_u]id�ha�hqdf̀ig�eahu�fihdo]a�l]aghi�fir�cofdd]nk�uhi]rk�mfn_fqn]�g]c_àdrk�ha�hdo]a�lahl]adrka]fn�ha�l]aghifnk�p̀do�̀id]id�dh�co]fd�fib�b]eaf_b�f�l]aghi�he�dofd�lahl]adr�̀g�j_̀ndŕ�he�f�càu]w½¾¿ÀÁ�Â� ÃÄÅÆÇÅÈÃÈÉ�ÆÃÊÈËÊÌÇÈÆÆÍÍÌÉÌÄÄ
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WXYZX[�\]̂_̀àbcd�efbghi�jk�lmnopqln�qrs�o�tuskrm�vwosxuy�pjiw�yjkzlsku{umik�rq�kioiu�qlmyk�ottsrtsjoiuy�z|�iwu�}umuson�~kku{zn|�ir�u�vuuyiwu�o{rlmik�omy�tlstrkuk�kioiuy�jm�iwu�ottsrtsjoijrmk��������������hi�jk�lmnopqln�qrs�om�oliwrsj�uy�tlznjv�rqqjvus�irumius�jmir�o�vrmisovi�qrs�o�tlstrku�jm�pwjvw�iwu�kl{�jk�jm�u�vukk�rq�iwu�o{rlmi�ottsrtsjoiuy�qrs�iwoi�tlstrku���hi�jklmnopqln�qrs�om�oliwrsj�uy�tlznjv�rqqjvus�ir�yj�usi�rs�ottsrtsjoiu�iwu�qlmyk�osjkjmx�qsr{�om|�io��nu�juy�omy�vrnnuviuy�qrsom|�rmu�qjkvon�|uos�ir�iwu�to|{umi�rq�om�jmyuziuymukk�vrmisoviuy�rs�jmvlssuy�qrs�o�tsu�jrlk�|uos�������������WXYZXY���c���]�dc������[�X���lsjmx�iwu�vrmisovi�ius{��jmvnlyjmx�om|�sumuponk�rs�u�iumkjrmk���rmisovirs�pjnn�mri�umxoxu�jm�iwu�zr|vrii�rq�o�tuskrmrs�om�umiji|�zokuy�jm�rs�yrjmx�zlkjmukk�pjiw�o��lsjkyjvijrm�pjiw�pwr{��rliw��osrnjmo�vom�um�r|�rtum�isoyu��ok�yuqjmuyjm�������ryu�~mm���������������e��� ¡¢�X£����¢�¤�¥e���¥����¦§¦\¢¥¦��¥��̈��©¢� �¥��e ��WX£ZX��c]ª̀��b̀̂��a«�b_c� ̂�b]�fb̂]�WX£ZXZX�¬wu��rmisovirs�{o|�ius{jmoiu�iwu��rmisovi�jq�iwu�rs®�jk�kirttuy�qrs�o�tusjry�rq����vrmkuvlij�u�yo|k�iwsrlxw�mr�ovi�rs�qolni�rq�iwu��rmisovirs��o��lzvrmisovirs��o��lz�klzvrmisovirs��iwujs�oxumik�rs�u{tnr|uuk��rs�om|�riwus�tuskrmkrs�umijijuk�tusqrs{jmx�trsijrmk�rq�iwu�rs®��qrs�om|�rq�iwu�qrnnrpjmx�suokrmk̄ZX� hkklomvu�rq�om�rsyus�rq�o�vrlsi�rs�riwus�tlznjv�oliwrsji|�wo�jmx��lsjkyjvijrm�iwoi�su°ljsuk�klzkiomijonn|�onn�rs®�ir�zu�kirttuy±�rs�Z[� ~m�ovi�rq�xr�usm{umi��klvw�ok�o�yuvnosoijrm�rq�moijrmon�u{usxumv|��iwoi�su°ljsuk�onn�rs®�ir�zu�kirttuy±�ZY� ²uvolku�iwu�~svwjiuvi�wok�mri�jkkluy�o��usijqjvoiu�qrs�³o|{umi�omy�wok�mri�mrijqjuy�iwu��rmisovirs�rq�iwu�suokrm�qrs�pjiwwrnyjmx�vusijqjvoijrm�ok�tsr�jyuy�jm��uvijrm��������rs�zuvolku�iwu�́pmus�wok�mri�{oyu�to|{umi�rm�o��usijqjvoiu�qrs�³o|{umi�pjiwjm�iwu�ij{u�kioiuy�jm�iwu��rmisovi��rvl{umik�omy�iwu��rmisovirs�wok�kirttuy�prs®�jm�ovvrsyomvu�pjiw��uvijrm���µ��WX£ZXZ[�¬wu��rmisovirs�{o|�ius{jmoiu�iwu��rmisovi�jq��iwsrlxw�mr�ovi�rs�qolni�rq�iwu��rmisovirs��o��lzvrmisovirs��o�lz�klzvrmisovirs��iwujs�oxumik�rs�u{tnr|uuk��rs�om|�riwus�tuskrmk�rs�umijijuk�tusqrs{jmx�trsijrmk�rq�iwu�rs®�sutuoiuy�klktumkjrmk��yuno|k��rs�jmiussltijrmk�rq�iwu�umijsu�rs®�z|�iwu�́pmus�ok�yukvsjzuy�jm��uvijrm�������vrmkijiliu�jm�iwu�oxxsuxoiu�{rsu�iwom�����tusvumi�rq�iwu�irion�ml{zus�rq�yo|k�kvwuylnuy�qrs�vr{tnuijrm��rs�����yo|k�jm�om|�¶��yo|�tusjry��pwjvwu�us�jk�nukk�WX£ZXZY�hq�rmu�rq�iwu�suokrmk�yukvsjzuy�jm��uvijrm��������rs��������u�jkik��iwu��rmisovirs�{o|��ltrm�ku�um�yo|k·�mrijvuir�iwu�́pmus�omy�~svwjiuvi��ius{jmoiu�iwu��rmisovi�omy�suvr�us�qsr{�iwu�́pmus�to|{umi�qrs�rs®�u�uvliuy��ok�punn�ok�suokrmoznu�r�uswuoy�omy�tsrqji��omy�vrkik�jmvlssuy�z|�suokrm�rq�klvw�ius{jmoijrm�WX£ZXZ£�hq�iwu�rs®�jk�kirttuy�qrs�o�tusjry�rq�¶��vrmkuvlij�u�yo|k�iwsrlxw�mr�ovi�rs�qolni�rq�iwu��rmisovirs��o�lzvrmisovirs��o��lz�klzvrmisovirs��rs�iwujs�oxumik�rs�u{tnr|uuk�rs�om|�riwus�tuskrmk�rs�umijijuk�tusqrs{jmx�trsijrmkrq�iwu�rs®�zuvolku�iwu�́pmus�wok�tuskjkiumin|�qojnuy�ir�qlnqjnn�iwu�́pmus·k�rznjxoijrmk�lmyus�iwu��rmisovi��rvl{umikpjiw�suktuvi�ir�{oiiusk�j{trsiomi�ir�iwu�tsrxsukk�rq�iwu�rs®��iwu��rmisovirs�{o|��ltrm�ku�um�oyyjijrmon�yo|k·�mrijvuir�iwu�́pmus�omy�iwu�~svwjiuvi��ius{jmoiu�iwu��rmisovi�omy�suvr�us�qsr{�iwu�́pmus�ok�tsr�jyuy�jm��uvijrm��������WX£Z[��c]ª̀��b̀̂��a«�b_c��̧�c]�¹̂]� ��gcWX£Z[ZX�¬wu�́pmus�{o|�ius{jmoiu�iwu��rmisovi�jq�iwu��rmisovirsZX� sutuoiuyn|�suqlkuk�rs�qojnk�ir�klttn|�umrlxw�tsrtusn|�k®jnnuy�prs®usk�rs�tsrtus�{oiusjonk��rs�riwuspjku�qojnk�ir�tsrkuvliu�iwu�rs®��rs�om|�kutosoznu�tosi�rq�iwu�rs®��pjiw�iwu�yjnjxumvu��sukrlsvuk�omy�k®jnn�iwoi�pjnn�umklsu�jik�vr{tnuijrm�pjiwjm�iwu�ij{u�ktuvjqjuy�jm�iwu��rmisovi��rvl{umik��jmvnlyjmx�om|�oliwrsj�uy�oy�lki{umik±�Z[� qojnk�ir�{o®u�to|{umi�ir��lzvrmisovirsk�rs�klttnjusk�jm�ovvrsyomvu�pjiw�iwu��rmisovi��rvl{umik�omy�iwu�suktuvij�u�oxsuu{umik�zuipuum�iwu��rmisovirs�omy�iwu��lzvrmisovirsk�rs�klttnjusk±�ZY� sutuoiuyn|�yjksuxosyk�ottnjvoznu�nopk��kioiliuk��rsyjmomvuk��vryuk��slnuk�omy�suxlnoijrmk��rs�nopqln�rsyusk�rq�o�tlznjv�oliwrsji|±�rs�Z£� riwuspjku�jk�xljni|�rq�klzkiomijon�zsuovw�rq�o�tsr�jkjrm�rq�iwu��rmisovi��rvl{umik��WX£Z[Z[�wum�om|�rq�iwu�suokrmk�yukvsjzuy�jm��uvijrm��������u�jki��iwu�́pmus�{o|��pjiwrli�tsu�lyjvu�ir�om|�riwussjxwik�rs�su{uyjuk�rq�iwu�́pmus�omy�oqius�xj�jmx�iwu��rmisovirs�omy�iwu��rmisovirs·k�klsui|��jq�om|��ku�um�yo|k·�mrijvu�ius{jmoiu�u{tnr|{umi�rq�iwu��rmisovirs�omy�{o|��klz�uvi�ir�om|�tsjrs�sjxwik�rq�iwu�klsui|̄º»¼½¾�¿� ÀÁÂÃÄÂÅÀÅÆ�ÃÀÇÅÈÇÉÄÅÃÃÊÊÉÆÉÁÁ
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WX� YZ[\]̂_�̀a_�bcd̀ef[̀ce�gech�̀a_�ij̀_�fd̂�̀fk_�lcii_iijcd�cg�f\\�hf̀_ejf\im�_n]jlh_d̀m�̀cc\im�fd̂�[cdìe][̀jcd�_n]jlh_d̀�fd̂�hf[ajd_eo�̀a_e_cd�cpd_̂�qo�̀a_�bcd̀ef[̀cer�Ws� t[[_l̀�fiijudh_d̀�cg�i]q[cd̀ef[̀i�l]ei]fd̀�̀c�v_[̀jcd�wxyr�fd̂�Wz� {jdjia�̀a_�|cek�qo�paf̀_}_e�e_ficdfq\_�h_̀aĉ�̀a_�~pd_e�hfo�̂__h�_Zl_̂j_d̀x��lcd�pej̀̀_d�e_n]_ì�cg�̀a_�bcd̀ef[̀cem�̀a_�~pd_e�iaf\\�g]edjia�̀c�̀a_�bcd̀ef[̀ce�f�̂_̀fj\_̂�f[[c]d̀jdu�cg�̀a_�[cìi�jd[]ee_̂�qo�̀a_�~pd_e�jd�gjdjiajdu�̀a_�|cekx��X�WsWz�|a_d�̀a_�~pd_e�̀_ehjdf̀_i�̀a_�bcd̀ef[̀�gce�cd_�cg�̀a_�e_ficdi�ìf̀_̂�jd�v_[̀jcd��yx�x�m�̀a_�bcd̀ef[̀ce�iaf\\dc̀�q_�_d̀j̀\_̂�̀c�e_[_j}_�g]èa_e�lfoh_d̀�]d̀j\�̀a_�|cek�ji�gjdjia_̂x�X�WsW���g�̀a_�]dlfĵ�qf\fd[_�cg�̀a_�bcd̀ef[̀�v]h�_Z[__̂i�[cìi�cg�gjdjiajdu�̀a_�|cekm�jd[\]̂jdu�[chl_dif̀jcd�gceà_�te[aj̀_[̀�i�i_e}j[_i�fd̂�_Zl_di_i�hf̂_�d_[_iifeo�̀a_e_qom�fd̂�c̀a_e�̂fhfu_i�jd[]ee_̂�qo�̀a_�~pd_e�fd̂�dc̀_Zle_ii\o�pfj}_̂m�i][a�_Z[_ii�iaf\\�q_�lfĵ�̀c�̀a_�bcd̀ef[̀cex��g�i][a�[cìi�fd̂�̂fhfu_i�_Z[__̂�̀a_�]dlfĵ�qf\fd[_mà_�bcd̀ef[̀ce�iaf\\�lfo�̀a_�̂jgg_e_d[_�̀c�̀a_�~pd_ex��a_�fhc]d̀�̀c�q_�lfĵ�̀c�̀a_�bcd̀ef[̀ce�ce�~pd_em�fi�̀a_�[fi_hfo�q_m�iaf\\�q_�[_èjgj_̂�qo�̀a_�te[aj̀_[̀m�]lcd�fll\j[f̀jcdm�fd̂�̀aji�cq\juf̀jcd�gce�lfoh_d̀�iaf\\�i]e}j}_�̀_ehjdf̀jcd�cg�̀a_�bcd̀ef[̀x�X�WsW���gm�fg̀_e�̀_ehjdf̀jcd�gce�[f]i_m�j̀�ji�̂_̀_ehjd_̂�̀af̀�̀a_�~pd_e�\f[k_̂��]ìjgj[f̀jcd�̀c�̀_ehjdf̀_�]d̂_e�v_[̀jcd�yx�x�m�ce�̀af̀�̀a_�bcd̀ef[̀ce�i�̂_gf]\̀�pfi�_Z[]ifq\_m�ce�̀af̀�̀a_�̀_ehjdf̀jcd�gce�[f]i_�pfi�fgg_[̀_̂�qo�fdo�c̀a_e�_eecemà_d�~pd_e�fd̂�bcd̀ef[̀ce�fue__�̀af̀�̀a_�̀_ehjdf̀jcd�iaf\\�q_�[cd[\]ij}_\o�̂__h_̂�̀c�q_�cd_�gce�̀a_�[cd}_dj_d[_�cgà_�~pd_em�fd̂�̀a_�ejuài�fd̂�cq\juf̀jcdi�cg�̀a_�lfèj_i�iaf\\�q_�̀a_�ifh_�fi�jg�̀a_�̀_ehjdf̀jcd�af̂�q__d�jii]_̂�gce�jdv_[̀jcd��yxyx�X�Wz�����������������������������������������X�WzWX��a_�~pd_e�hfom�pj̀ac]̀�[f]i_m�cê_e�̀a_�bcd̀ef[̀ce�jd�pej̀jdu�̀c�i]il_d̂m�̂_\fo�ce�jd̀_ee]l̀�̀a_�|cekm�jdpac\_�ce�jd�lfè�gce�i][a�l_ejĉ�cg�̀jh_�fi�̀a_�~pd_e�hfo�̂_̀_ehjd_x�X�WzWs��a_�bcd̀ef[̀�v]h�fd̂�bcd̀ef[̀��jh_�iaf\\�q_�f̂�]ì_̂�gce�jd[e_fi_i�jd�̀a_�[cì�fd̂�̀jh_�[f]i_̂�qoi]il_dijcdm�̂_\fom�ce�jd̀_ee]l̀jcd�]d̂_e�v_[̀jcd��yx�x�x���c�f̂�]ìh_d̀�iaf\\�q_�hf̂_�̀c�̀a_�_Z̀_d̀WX� àf̀�l_egcehfd[_�jim�pfim�ce�pc]\̂�af}_�q__dm�ic�i]il_d̂_̂m�̂_\fo_̂m�ce�jd̀_ee]l̀_̂m�qo�fdc̀a_e�[f]i_�gce�paj[a�̀a_�bcd̀ef[̀ce�ji�e_ilcdijq\_r�ce�Ws� àf̀�fd�_n]j̀fq\_�f̂�]ìh_d̀�ji�hf̂_�ce�̂_dj_̂�]d̂_e�fdc̀a_e�lec}jijcd�cg�̀a_�bcd̀ef[̀x��X�W�������� ����������������������������������X�W�WX��a_�~pd_e�hfom�f̀�fdo�̀jh_m�̀_ehjdf̀_�̀a_�bcd̀ef[̀�jd�pac\_�ce�jd�lfè�gce�̀a_�~pd_e�i�[cd}_dj_d[_�fd̂pj̀ac]̀�[f]i_x��a_�~pd_e�iaf\\�uj}_�dc̀j[_�cg�̀a_�̀_ehjdf̀jcd�̀c�̀a_�bcd̀ef[̀ce�il_[jgojdu�̀a_�lfè�cg�̀a_�bcd̀ef[̀_̀ehjdf̀_̂�fd̂�pa_d�̀_ehjdf̀jcd�q_[ch_i�_gg_[̀j}_x�X�W�Ws��lcd�e_[_jl̀�cg�dc̀j[_�gech�̀a_�~pd_e�cg�i][a�̀_ehjdf̀jcd�gce�̀a_�~pd_e�i�[cd}_dj_d[_m�̀a_�bcd̀ef[̀ce�iaf\\WX� [_fi_�cl_ef̀jcdi�fi�̂je_[̀_̂�qo�̀a_�~pd_e�jd�̀a_�dc̀j[_r�Ws� f̀k_�f[̀jcdi�d_[_iifeom�ce�̀af̀�̀a_�~pd_e�hfo�̂je_[̀m�gce�̀a_�lec̀_[̀jcd�fd̂�le_i_e}f̀jcd�cg�̀a_�|cekr�Wz� _Z[_l̀�gce�|cek�̂je_[̀_̂�̀c�q_�l_egceh_̂�lejce�̀c�̀a_�_gg_[̀j}_�̂f̀_�cg�̀_ehjdf̀jcd�ìf̀_̂�jd�̀a_�dc̀j[_m�_̀ehjdf̀_�f\\�_Zjìjdu�i]q[cd̀ef[̀i�fd̂�l]e[afi_�cê_ei�fd̂�_d̀_e�jd̀c�dc�g]èa_e�i]q[cd̀ef[̀i�fd̂�l]e[afi_�cê_eir�fd̂��W�� [chl\_̀_�̀a_�l_egcehfd[_�cg�̀a_�|cek�dc̀�̀_ehjdf̀_̂m�jg�fdox��X�W�Wz��d�[fi_�cg�i][a�̀_ehjdf̀jcd�gce�̀a_�~pd_e�i�[cd}_dj_d[_m�̀a_�~pd_e�iaf\\�lfo�̀a_�bcd̀ef[̀ce�gce�|ceklecl_e\o�_Z_[]̀_̂r�[cìi�jd[]ee_̂�qo�e_ficd�cg�̀a_�̀_ehjdf̀jcdm�jd[\]̂jdu�[cìi�f̀̀ejq]̀fq\_�̀c�̀_ehjdf̀jcd�cgv]q[cd̀ef[̀ir�fd̂�fdo�c̀a_e�f̂�]ìh_d̀i�c̀a_epji_�i_̀�gcèa�jd�̀a_�tue__h_d̀x�X�W�W��bcd̀ef[̀ce¡i�gfj\]e_�̀c�jd[\]̂_�fd�flleclejf̀_�̀_ehjdf̀jcd�gce�[cd}_dj_d[_�[\f]i_�jd�fdo�i]q[cd̀ef[̀�iaf\\�dc̀¢j£fgg_[̀�̀a_�~pd_e¡i�ejuà�̀c�e_n]je_�̀a_�̀_ehjdf̀jcd�cg�f�i]q[cd̀ef[̀m�ce�¢jj£�jd[e_fi_�̀a_�cq\juf̀jcd�cg�̀a_�~pd_eq_ocd̂�paf̀�j̀�pc]\̂�af}_�q__d�jg�̀a_�i]q[cd̀ef[̀�af̂�[cd̀fjd_̂�fd�flleclejf̀_�[\f]i_x�X�W�W���lcd�pej̀̀_d�[cdi_d̀�cg�̀a_�bcd̀ef[̀cem�̀a_�~pd_e�hfo�e_jdìf̀_�̀a_�̀_ehjdf̀_̂�lcèjcd�cg�̀aji�bcd̀ef[̀�jdpac\_�ce�jd�lfè�qo�fh_d̂jdu�̀a_�dc̀j[_�cg�̀_ehjdf̀jcd�jg�j̀�afi�q__d�̂_̀_ehjd_̂�̀af̀¤WX� à_�̀_ehjdf̀jcd�pfi�̂]_�̀c�pj̀âefpf\�cg�g]d̂jdu�qo�̀a_�¥_d_ef\�tii_hq\om�¥c}_edcem�ce�v̀f̀_�{ji[f\�t[[c]d̀fqj\j̀o�t]̀acej̀o�ce�̀a_�d__̂�̀c�̂j}_è�lec�_[̀�g]d̂i�̀c�e_ilcd̂�̀c�fd�_h_eu_d[o�fi�̂_gjd_̂�qo�¦_u]\f̀jcd��§̈yywx���©¢ª£�cg�̀a_�vc]̀a�bfec\jdf�bĉ_�cg�¦_u]\f̀jcdim�fi�fh_d̂_̂r�«¬®̄�°� ±²³́µ³¶±¶·�́±̧¶¹̧ºµ¶́ »́»º·º²²
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XY� Z[\]̂\_�Z̀a�bcd�ad̂\ebfbd]�g̀ab̂̀\�̀Z�bcd�h ài�cfe�jdd\�adeb̀ad]k��Xl� m̂am[nebf\mde�modfaop�̂\]̂mfbd�f�adq[̂adnd\b�Z̀a�bcd�bdan̂\fbd]�h àik�f\]�Xr� ad̂\ebfbdnd\b�̀Z�bcd�bdan̂\fbd]�s̀ai�̂e�f]tf\bf_d̀[e�b̀�bcd�us\dav�wxyz{|}�~����{|wz���w����z���y}���~�X~�{������~�X~X~���������������of̂n�̂e�f�]dnf\]�̀a�feedab̂̀\�jp�̀\d�̀Z�bcd�gfab̂de�eddî\_��fe�f�nfbbda�̀Z�â_cb��gfpnd\b�̀Z�ǹ \dp��f�mcf\_d�̂\�bcd�̀\bafmb��̂nd��̀a�̀bcda�adôdZ�ŝbc�adegdmb�b̀�bcd�bdane�̀Z�bcd��̀\bafmbv��cd�bdan���of̂n��foè�̂\mo[]de�̀bcda�]̂eg[bdef\]�nfbbdae�̂\�q[deb̂̀\�jdbsdd\�bcd�us\da�f\]��̀\bafmb̀a�fâê\_�̀[b�̀Z�̀a�adofb̂\_�b̀�bcd��̀\bafmbv���t̀[mcda�\̂t̀ m̂d��gfpnd\b�fggômfb̂̀\�̀a�̀bcda�à[b̂\d�adq[deb�Z̀a�gfpnd\b�bcfb�̂e�\̀b�̂\�]̂eg[bd�scd\�e[jn̂bbd]�̂e�\̀b�f��of̂n[\]da�bĉe�]dẐ\̂b̂̀\v��cd�adeg̀\êĵôbp�b̀�e[jebf\b̂fbd��of̂ne�ecfoo�adeb�ŝbc�bcd�gfabp�nfî\_�bcd��of̂nv��ĉe��dmb̂̀\��v�v��]̀de�\̀b�adq[̂ad�bcd�us\da�b̀�Ẑod�f��of̂n�̂\�̀a]da�b̀�̂ng̀ed�ôq[̂]fbd]�]fnf_de�̂\�fmm̀a]f\md�ŝbc�bcd�̀\bafmb��̀m[nd\bev�~�X~XY�x���������~�X~Xl�����������{������~�X~XlX~��of̂ne�jp�d̂bcda�bcd�us\da�̀a��̀\bafmb̀a��scdad�bcd�m̀\]̂b̂̀\�_̂t̂\_�âed�b̀�bcd��of̂n�̂e�Ẑaeb�]̂em̀tdad]gầa�b̀�d�ĝafb̂̀\�̀Z�bcd�gdầ]�Z̀a�m̀aadmb̂̀\�̀Z�bcd�h ài�edb�Z̀abc�̂\��dmb̂̀\�� v v ��ecfoo�jd�̂\̂b̂fbd]�jp�\̀b̂md�b̀�bcd�b̀cda�gfabp�f\]�b̀�bcd��amĉbdmbv��[mc�\̀b̂md�ecfoo�̂\mo[]d�e[ZẐm̂d\b�̂\Z̀anfb̂̀\�b̀�f]t̂ed�bcd��amĉbdmb�f\]�̀bcda�gfabp�Z̀�bcd�m̂am[nebf\mde�_̂t̂\_�âed�b̀�bcd��of̂n��bcd�egdm̂Ẑm�m̀\bafmb[fo�f]¡[ebnd\b�̀a�adôdZ�adq[debd]�f\]�bcd�jfêe�̀Ze[mc�adq[debv��of̂ne�jp�d̂bcda�gfabp�[\]da�bĉe��dmb̂̀\���v�v¢v��ecfoo�jd�̂\̂b̂fbd]�ŝbĉ\� ��]fpe�fZbda�̀mm[aad\md�̀Z�bcddtd\b�_̂t̂\_�âed�b̀�e[mc��of̂n�̀a�ŝbĉ\� ��]fpe�fZbda�bcd�mof̂nf\b�Ẑaeb�adm̀_\̂£de�bcd�m̀\]̂b̂̀\�_̂t̂\_�âed�b̀�bcd�of̂n��sĉmcdtda�̂e�ofbda�d�mdgb�fe�ebfbd]�Z̀a�f]tdaed�sdfbcda�]fpe�̂\��dmb̂̀\���v�v¤v v�¥p�Zf̂ô\_�b̀�_̂td�sâbbd\\̀b̂md�̀Z�f��of̂n�ŝbĉ\�bcd�b̂nd�adq[̂ad]�jp�bĉe��dmb̂̀\��f�gfabp�d�gadeeop�sf̂tde�̂be��of̂nv�~�X~XlXY��of̂ne�jp�d̂bcda�bcd�us\da�̀a��̀\bafmb̀a��scdad�bcd�m̀\]̂b̂̀\�_̂t̂\_�âed�b̀�bcd��of̂n�̂e�Ẑaeb�]̂em̀tdad]fZbda�d�ĝafb̂̀\�̀Z�bcd�gdầ]�Z̀a�m̀aadmb̂̀\�̀Z�bcd�h ài�edb�Z̀abc�̂\��dmb̂̀\�� v v ��ecfoo�jd�̂\̂b̂fbd]�jp�\̀b̂md�b̀�bcdb̀cda�gfabpv�¦\�e[mc�dtd\b��\̀�]dm̂ề\�jp�bcd��amĉbdmb�̂e�adq[̂ad]v�~�X~Xr�{�����§��̈�{��������������������~�X~XrX~�©d\]̂\_�Ẑ\fo�adèo[b̂̀\�̀Z�f��of̂n��̂\mo[]̂\_�f\p�f]n̂\̂ebafb̂td�adt̂ds�foòsd]�[\]da��dmb̂̀\���v¤��d�mdgbfe�̀bcdaŝed�f_add]�̂\�sâb̂\_�̀a�fe�gàt̂]d]�̂\��dmb̂̀\�ªv«�f\]��ab̂mod��¬��bcd��̀\bafmb̀a�ecfoo�gàmdd]�]̂ô_d\bop�ŝbc�gdaZ̀anf\md�̀Z�bcd��̀\bafmb�f\]�bcd�us\da�ecfoo�m̀\b̂\[d�b̀�nfid�gfpnd\be�̂\�fmm̀a]f\md�ŝbc�bcd��̀\bafmb�̀m[nd\bev�~�X~XrXY��cd��̀\bafmb��[n�f\]��̀\bafmb��̂nd�ecfoo�jd�f]¡[ebd]�̂\�fmm̀a]f\md�ŝbc�bcd��amĉbdmbe�]dm̂ề\��e[j¡dmbb̀�bcd�â_cb�̀Z�d̂bcda�gfabp�b̀�gàmdd]�̂\�fmm̀a]f\md�ŝbc�bĉe��ab̂mod���v��cd��amĉbdmb�ŝoo�̂ee[d��dab̂Ẑmfbde�Z̀a©fpnd\b�̂\�fmm̀a]f\md�ŝbc�bcd�]dm̂ề\�̀Z�bcd�¦\̂b̂fo��dm̂ề\�®fidav�~�X~X��{����������w����������{���¦Z�bcd��̀\bafmb̀a�ŝecde�b̀�nfid�f��of̂n�Z̀a�f\�̂\madfed�̂\�bcd��̀\bafmb��[n��\̀b̂md�fe�gàt̂]d]�̂\��dmb̂̀\���v�v¢ecfoo�jd�_̂td\�jdZ̀ad�gàmdd]̂\_�b̀�d�dm[bd�bcd�g̀ab̂̀\�̀Z�bcd�h ài�bcfb�̂e�bcd�e[j¡dmb�̀Z�bcd��of̂nv�©ầa�\̀b̂md�̂e�\̀badq[̂ad]�Z̀a��of̂ne�adofb̂\_�b̀�f\�dnda_d\mp�d\]f\_dâ\_�ôZd�̀a�gàgdabp�fâê\_�[\]da��dmb̂̀\��̄v¬v�~�X~X°�{����������w����������y����~�X~X°X~�¦Z�bcd��̀\bafmb̀a�ŝecde�b̀�nfid�f��of̂n�Z̀a�f\�̂\madfed�̂\�bcd��̀\bafmb��̂nd��\̀b̂md�fe�gàt̂]d]�̂\��dmb̂̀\��v�v¢�ecfoo�jd�_̂td\v��cd��̀\bafmb̀ae��of̂n�ecfoo�̂\mo[]d�f\�deb̂nfbd�̀Z�m̀eb�f\]�̀Z�gàjfjod�dZZdmb�̀Z�]dofp�̀\gà_adee�̀Z�bcd�h àiv�¦\�bcd�mfed�̀Z�f�m̀\b̂\[̂\_�]dofp��̀\op�̀\d��of̂n�̂e�\dmdeefapv��of̂ne�Z̀a�f\�̂\madfed�̂\�bcd�̀\bafmb��̂nd�ecfoo�jd�jfed]�̀\�̀\d�f]]̂b̂̀\fo�mfod\]fa�]fp�Z̀a�dfmc�Z[oo�mfod\]fa�]fp�bcfb�bcd��̀\bafmb̀a�̂e�gadtd\bd]Zàn�s̀aî\_v�~�X~X°XY�¦Z�f]tdaed�sdfbcda�m̀\]̂b̂̀\e�fad�bcd�jfêe�Z̀a�f��of̂n�Z̀a�f]]̂b̂̀\fo�b̂nd��e[mc��of̂n�ecfoo�jd�]̀m[nd\bd]jp�]fbf�e[jebf\b̂fb̂\_�bcfb�sdfbcda�m̀\]̂b̂̀\e�sdad�fj\̀anfo�Z̀a�bcd�gdầ]�̀Z�b̂nd��m̀[o]�\̀b�cftd�jdd\�adfè\fjopf\b̂m̂gfbd]��f\]�cf]�f\�f]tdaed�dZZdmb�̀\�bcd�emcd][od]�m̀\eba[mb̂̀\vX~� �of̂ne�Z̀a�f]tdaed�sdfbcda�ecfoo�jd�jfed]�̀\�fmb[fo�sdfbcda�m̀\]̂b̂̀\e�fb�bcd�¡̀j�êbd�̀a�̀bcda�gofmd�̀Z�gdaZ̀anf\md�̀Z�bcd�h ài��fe�]̀m[nd\bd]�̂\�bcd��̀\bafmb̀a±e�¡̀j�êbd�ò_v�²³́µ¶�·� ¹̧º»¼º½̧½¾�»̧¿½À¿Á¼½»»ÂÂÁ¾Á¹¹
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USC SUPPLEMENTAL GENERAL CONDITIONS 

 FOR CONSTRUCTION PROJECTS 

 

WORK AREAS 

1. The Contractor shall maintain the job site in a safe manner at all times. This includes (but is not 

limited to) the provision and/or maintenance of lighting, fencing, barricades around obstructions, 

and safety and directional signage. 

 

2. Contractor’s employees shall take all reasonable means not to interrupt the flow of student traffic 

in building corridors, lobbies, stairs and exterior walks. All necessary and reasonable safety 

precautions shall be taken to prevent injury to building occupants while transporting materials and 

equipment through the work area. Providing safe, accessible, plywood-shielded pedestrian ways 

around construction may be required if a suitable alternative route is not available. 

 

3. At the beginning of the project, the USC Project Manager will establish the Contractor’s lay-down 

area. This area will also be used for the Contractor’s work vehicles. The lay-down area will be 

clearly identified to the contractor by the Project Manager, with a sketch or drawing provided to 

USC Parking Services. In turn, Parking Services will mark off this area with a sign containing the 

project name, Project Manager’s name, Contractor name and contact number, and end date. Where 

this area is subject to foot traffic, protective barriers will be provided as specified by the Project 

Manager. The area will be maintained in a neat and orderly fashion. 

 

4. Work vehicles parked in the lay down area (or designated parking areas) will be clearly marked and 

display a USC-furnished placard for identification. No personal vehicles will be allowed in this 

area, or in any areas surrounding the construction site. Personal vehicles must be parked in the 

perimeter parking lots or garages. Temporary parking permits can be obtained at the Contractor’s 

expense at the USC Parking Office located in the Pendleton Street parking garage.  Refer to the 

CAMPUS VEHICLE EXPECTATIONS (below) for additional information. 

 

5. Contractor is responsible for removal of all debris from the site, and is required to provide the 

necessary dumpsters which will be emptied on a regular basis. Construction waste must not be 

placed in University dumpsters. The construction site must be thoroughly cleaned with all trash 

picked up and properly disposed of on a daily basis and the site must be left in a safe and sanitary 

condition each day. The University will inspect job sites regularly and will fine any contractor 

found to be in violation of this requirement an amount of up to $1,000 per violation. 

 

6. The Contractor shall be responsible for erosion and sediment control measures where ground 

disturbances are made. 

 

PROJECT FENCING 

7. All construction projects with exterior impacts shall have construction fencing at the perimeter. 

Fencing shall be 6’ chain link with black or green privacy fabric (80-90% blockage). For fence 

panels with footed stands, sandbag weights shall be placed on the inside of the fence.  Ripped 

sandbags shall be replaced immediately. 

 

8. For projects with long fencing runs and/or high profile locations, decorative USC banners shall be 

used on top of privacy fabric; banners should be used at a ratio of one banner for every five fence 

panels. USC Project Manager will make arrangements for banner delivery for Contractor to hang. 

 

9. The use of plastic safety fencing is discouraged and shall only be used on a temporary basis (less 

than four weeks) where absolutely necessary. Safety fencing shall be a neon yellow-green, high-
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visibility fencing equal to ‘Kryptonight’ by Tenax. Safety fencing shall be erected and maintained 

in a neat and orderly fashion throughout the project. 

 

10. Vehicles and all other equipment shall be contained within a fenced area if they are on site for more 

than 3 consecutive calendar days. 

 

BEHAVIOR 

11. Fraternization between Contractor’s employees and USC students, faculty or staff is strictly 

prohibited. 

 

12. USC will not tolerate rude, abusive or degrading behavior on the job site.  Heckling and cat-calling 

directed toward students, faculty or staff or any other person on USC property is strictly prohibited. 

Any contractor whose employees violate this requirement will be assessed a fine of up to $500 per 

violation. 

 

13. Contractor’s employees must adhere to the University’s policy of maintaining a drug-free and 

tobacco-free campus. 

 

HAZARDOUS MATERIALS & SAFETY COMPLIANCE 

14. A USC Permit to Work must be signed prior to any work being performed by the general contractor 

or sub-contractor(s). 

 

15. The contractor will comply with all regulations set forth by OSHA and SCDHEC. Contractor must 

also adhere to USC's internal policies and procedures (available by request). Upon request, the 

contractor will submit all Safety Programs and Certificates of Insurance to the University for 

review. 

 

16. Contractor must notify the University immediately upon the discovery of suspect material which 

may contain asbestos or other such hazardous materials. These materials must not be disturbed until 

approved by the USC Project Manager. 

 

17. In the event of an OSHA inspection, the Contractor shall immediately call the Facilities Call 

Center, 803-777-4217, and report that an OSHA inspector is on site. An employee from USC’s 

Safety Unit will arrive to assist in the inspection. 

 

LANDSCAPE & TREE PROTECTION 

18. In conjunction with the construction documents, the USC Arborist shall direct methods to minimize 

damage to campus trees. Tree protection fencing is required to protect existing trees and other 

landscape features to be affected by a construction project. The location of this fence will be 

evaluated for each situation with the USC Arborist, Landscape Architect and Project Manager. Tree 

protection fencing may be required along access routes as well as within the project area itself. 

Fence locations may have to be reset throughout the course of the project. 

 

19. The tree protection fence shall be 6' high chain link fence with 80-90% privacy screening unless 

otherwise approved by USC Arborist and/or Landscape Architect. If the tree protection fence is 

completely within a screened jobsite fence perimeter, privacy fabric is not required.  In-ground 

fence posts are preferred in most situations for greater protection. If utility or pavement conflicts 

are present, fence panels in footed stands are acceptable. See attached detail for typical tree 

protection fencing. 

 

20. No entry, vehicle parking, or materials storage will be allowed inside the tree protection zone. A 4" 
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layer of mulch shall be placed over the tree protection area to maintain moisture in the root zone. 

 

21. Where it is necessary to cross walks, tree root zones (i.e., under canopy) or lawns the following 

protective measures shall be taken:  

 

a. For single loads up to 9,000 lbs., a 3/4" minimum plywood base shall be placed over 4” of 

mulch. 

b. For single loads over 9,000 lbs., two layers of 3/4" plywood shall be placed over 4” of 

mulch. 

c. Plywood sheets shall be replaced as they deteriorate or delaminate with exposure. 

d. For projects requiring heavier loads, a construction entry road consisting of 10' X 16' oak 

logging mats on 12" coarse, chipped, hardwood base. Mulch and logging mats shall be 

supplemented throughout the project to keep matting structurally functional. 

 

22. Damage to any trees during construction shall be assessed by the USC Arborist, who will stipulate 

what action will be taken for remediation of damage. The cost of any and all remediation will be 

assumed by the contractor at no additional cost to the project. Compensation for damages may be 

assessed up to $500 per caliper inch of tree (up to 8”) and $500 per inch of diameter at breast height 

(for trees over 8”). 

 

23. Damage to trunks and limbs, as well as disturbance of the root zone under the dripline of tree, 

including compaction of soil, cutting or filling, or storage of materials, shall qualify as damage and 

subject to remediation. 

 

24. Any damage to existing pavements or landscaping (including lawn areas and irrigation) will be 

remediated before final payment is made. 

 

TEMPORARY FACILITIES 

25. Contractor will be responsible for providing its own temporary toilet facilities, unless prior 

arrangements are made with the USC Project Manager. 

 

26. Use of USC communications facilities (telephones, computers, etc.) by the Contractor is prohibited, 

unless prior arrangements are made with the USC Project Manager. 

 

CAMPUS KEYS 

27. Contractor must sign a Contractor Key Receipt/Return form before any keys are issued. Keys must 

be returned immediately upon the completion of the work.  The Contractor will bear the cost of any 

re-keying necessary due to the loss of or failure to return keys. 

 

WELDING  

28. A welding (hot work) permit must be issued by the University Fire Marshall before any welding 

can begin inside a building. The USC Project Manager will coordinate. 

 

PROJECT EVALUATION & CLOSE-OUT 

29. For all projects over $100,000, including IDCs, a Contractor Performance Evaluation (SE 397) will 

be reviewed with the GC at the beginning of the project and a copy given to the GC. At the end of 

the project the form will be completed by the USC Project Manager and a Construction 

Performance rating will be established. 

 

30. Contractor must provide all O&M manuals, as-built drawings, and training of USC personnel on 

new equipment, controls, etc. prior to Substantial Completion. Final payment will not be made until 
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this is completed. 

 

CAMPUS VEHICLE EXPECTATIONS 

31. Personal vehicles must be parked in the perimeter parking lots or garages. Temporary parking 

permits can be obtained at the Contractor’s expense at the USC Parking Office located in the 

Pendleton Street parking garage. 

 

32. All motorized vehicle traffic on USC walkways and landscape areas must be approved by the USC 

Project Manager and Parking Division, have a USC parking placard, and be parked within the 

approved laydown area. Violators may be subject to ticketing, towing and fines. 

 

33. All motorized vehicles that leak or drip liquids are prohibited from traveling or parking on walks or 

landscaped areas. 

 

34. Drivers of equipment or motor vehicles that damage university hardscape or landscape will be held 

responsible for damages and restoration expense. 

 

35. All vehicles parked on landscape, hardscape, or in the process of service delivery, must display 

adequate safety devices, i.e. flashing lights, cones, signage, etc. 

 

36. All drivers of equipment and vehicles shall be respectful of University landscape, equipment, 

structures, fixtures and signage. 

 

37. All incidents of property damage shall be reported to Parking Services or the Work Management 

Center.  

 

 





Project Name:  Taylor House Interior Renovations Phase VI

Project Number:  H27-Z493/50003531-2

University of South Carolina

CONTRACTOR’S ONE YEAR GUARANTEE

STATE OF ___________________________________________________________________________

COUNTY OF _________________________________________________________________________

WE__________________________________________________________________________
as General Contractor on the above-named project, do hereby guarantee that all work executed under the 
requirements of the Contract Documents shall be free from defects due to faulty materials and /or 
workmanship for a period of one (1) year from date of acceptance of the work by the Owner and/or 
Architect/Engineer;  and hereby agree to remedy defects due to faulty materials and/or workmanship, and 
pay for any damage resulting wherefrom, at no cost to the Owner, provided; however, that the
following are excluded from this guarantee;

      Defects or failures resulting from abuse by Owner.

       Damage caused by fire, tornado, hail, hurricane, acts of God, wars, riots, or civil commotion.

_________________________________________
[Name of Contracting Firm]

*By________________________________

  Title_______________________________

*Must be executed by an office of the Contracting 
  Firm.

SWORN TO  before me this 
__________ day of ___________, 2____  (seal)

_________________________State 

My commission expires __________________
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KNOW ALL MEN BY THESE PRESENTS, that (Insert full name or legal title and address of Contractor)

Name:        
Address:       

      
hereinafter referred to as “Contractor”, and (Insert full name and address of principal place of business of Surety)

Name:        
Address:       

      
hereinafter called the “surety”, are jointly and severally held and firmly bound unto (Insert full name and address of Agency)

Name:  University of South Carolina 
Address:  1206 Flora Street

 Columbia, SC 29208
hereinafter referred to as “Agency”, or its successors or assigns, the sum of          ($     ), being the sum 
of the Bond to which payment to be well and truly made, the Contractor and Surety bind themselves, their heirs, executors, 
administrators, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, Contractor has by written agreement dated           entered into a contract with Agency to construct
State Project Name:  University of South Carolina Taylor House Interior Renovation
State Project Number:  H27-Z493 / 50003531-2 
Brief Description of Awarded Work:  Interior finishes, new ADA restrooms, new LULA elevator, new and repaired 

lighting and electrical devices, minimal HVAC, plumbing, fire protection work; and other miscellaneous repairs.
in accordance with Drawings and Specifications prepared by (Insert full name and address of A/E)

Name:  The BOUDREAUX Group, Inc. 
Address:  1519 Sumter Street

 Columbia, SC 29201
which agreement is by reference made a part hereof, and is hereinafter referred to as the Contract.

IN WITNESS WHEREOF, Surety and Contractor, intending to be legally bound hereby, subject to the terms stated herein, do 
each cause this Performance Bond to be duly executed on its behalf by its authorized officer, agent or representative.

DATED this        day of       , 2     BOND NUMBER        
(shall be no earlier than Date of Contract)

CONTRACTOR SURETY

By: 
(Seal)

By: 
(Seal)

Print Name:       Print Name:       

Print Title:       Print Title:       
(Attach Power of Attorney)

Witness: Witness: 

(Additional Signatures, if any, appear on attached page)
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NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH THAT: 

1. The Contractor and the Surety, jointly and severally, bind 
themselves, their heirs, executors, administrators, successors and 
assigns to the Agency for the full and faithful performance of the 
contract, which is incorporated herein by reference.
2. If the Contractor performs the contract, the Surety and the 
Contractor have no obligation under this Bond, except to 
participate in conferences as provided in paragraph 3.1.
3. The Surety's obligation under this Bond shall arise after:
3.1 The Agency has notified the Contractor and the Surety at the 

address described in paragraph 10 below, that the Agency is 
considering declaring a Contractor Default and has requested 
and attempted to arrange a conference with the Contractor 
and the Surety to be held not later than 15 days after receipt 
of such notice to discuss methods of performing the Contract.  
If the Agency, the Contractor and the Surety agree, the 
Contractor shall be allowed a reasonable time to perform the 
Contract, but such an agreement shall not waive the Agency's 
right, if any, subsequently to declare a Contractor Default; or

3.2 The Agency has declared a Contractor Default and formally 
terminated the Contractor's right to complete the Contract.

4. The Surety shall, within 15 days after receipt of notice of the 
Agency's declaration of a Contractor Default, and at the Surety's 
sole expense, take one of the following actions:
4.1 Arrange for the Contractor, with consent of the Agency, to 

perform and complete the Contract; or
4.2 Undertake to perform and complete the Contract itself, 

through its agents or through independent contractors; or
4.3 Obtain bids or negotiated proposals from qualified  

contractors acceptable to the Agency for a contract for 
performance and completion of the Contract, arrange for a 
contract to be prepared for execution by the Agency and the 
contractor selected with the Agency's concurrence, to be 
secured with performance and payment bonds executed by a 
qualified surety equivalent to the Bonds issued on the 
Contract, and pay to the Agency the amount of damages as 
described in paragraph 7 in excess of the Balance of the 
Contract Sum incurred by the Agency resulting from the 
Contractor Default; or

4.4 Waive its right to perform and complete, arrange for 
completion, or obtain a new contractor, and:
4.4.1 After investigation, determine the amount for which it 
may be liable to the Agency and, within 60 days of waiving 
its rights under this paragraph, tender payment thereof to the 
Agency; or
4.4.2 Deny liability in whole or in part and notify the 
Agency, citing the reasons therefore.

5. Provided Surety has proceeded under paragraphs 4.1, 4.2, or 
4.3, the Agency shall pay the Balance of the Contract Sum to 
either:
5.1 Surety in accordance with the terms of the Contract; or
5.2 Another contractor selected pursuant to paragraph 4.3 to 

perform the Contract.
5.3 The balance of the Contract Sum due either the Surety or 

another contractor shall be reduced by the amount of 
damages as described in paragraph 7.

6. If the Surety does not proceed as provided in paragraph 4 
with reasonable promptness, the Surety shall be deemed to be in 
default on this Bond 15 days after receipt of written notice from the 
Agency to the Surety demanding that the Surety perform its 
obligations under this Bond, and the Agency shall be entitled to 
enforce any remedy available to the Agency.

6.1 If the Surety proceeds as provided in paragraph 4.4 and the 
Agency refuses the payment tendered or the Surety has denied 
liability, in whole or in part, then without further notice the 
Agency shall be entitled to enforce any remedy available to the 
Agency.

6.2 Any dispute, suit, action or proceeding arising out of or 
relating to this Bond shall be governed by the Dispute 
Resolution process defined in the Contract Documents and the 
laws of the State of South Carolina.

7. After the Agency has terminated the Contractor's right to 
complete the Contract, and if the Surety elects to act under 
paragraph 4.1, 4.2, or 4.3 above, then the responsibilities of the 
Surety to the Agency shall be those of the Contractor under the 
Contract, and the responsibilities of the Agency to the Surety shall 
those of the Agency under the Contract.  To a limit of the amount of 
this Bond, but subject to commitment by the Agency of the Balance 
of the Contract Sum to mitigation of costs and damages on the 
Contract, the Surety is obligated to the Agency without duplication 
for:
7.1 The responsibilities of the Contractor for correction of 

defective Work and completion of the Contract; and
7.2 Additional legal, design professional and delay costs resulting 

from the Contractor's Default, and resulting from the actions or 
failure to act of the Surety under paragraph 4; and

7.3 Damages awarded pursuant to the Dispute Resolution 
Provisions of the Contract. Surety may join in any Dispute 
Resolution proceeding brought under the Contract and shall be 
bound by the results thereof; and 

7.4 Liquidated Damages, or if no Liquidated Damages are 
specified in the Contract, actual damages caused by delayed 
performance or non-performance of the Contractor.

8. The Surety shall not be liable to the Agency or others for 
obligations of the Contractor that are unrelated to the Contract, and 
the Balance of the Contract Sum shall not be reduced or set-off on 
account of any such unrelated obligations.  No right of action shall 
accrue on this Bond to any person or entity other than the Agency 
or its heirs, executors, administrators, or successors.
9. The Surety hereby waives notice of any change, including 
changes of time, to the contract or to related subcontracts, purchase 
orders and other obligations.
10. Notice to the Surety, the Agency or the Contractor shall be 
mailed or delivered to the address shown on the signature page.
11. Definitions
11.1 Balance of the Contract Sum: The total amount payable by the 

Agency to the Contractor under the Contract after all proper 
adjustments have been made, including allowance to the 
Contractor of any amounts to be received by the Agency in 
settlement of insurance or other Claims for damages to which 
the Contractor si entitled, reduced by all valid and proper 
payments made to or on behalf of the Contractor under the 
Contract.

11.2 Contractor Default: Failure of the Contractor, which has 
neither been remedied nor waived, to perform the Contract or 
otherwise to comply with the terms of the Contract.
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KNOW ALL MEN BY THESE PRESENTS, that (Insert full name or legal title and address of Contractor)

Name:        
Address:       

      
hereinafter referred to as “Contractor”, and (Insert full name and address of principal place of business of Surety)

Name:        
Address:       

      
hereinafter called the “surety”, are jointly and severally held and firmly bound unto (Insert full name and address of Agency)

Name:  University of South Carolina 
Address:  1206 Flora Street

 Columbia, SC 29208
hereinafter referred to as “Agency”, or its successors or assigns, the sum of         ($     ), being the sum 
of the Bond to which payment to be well and truly made, the Contractor and Surety bind themselves, their heirs, executors, 
administrators, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, Contractor has by written agreement dated          entered into a contract with Agency to construct 
State Project Name:  University of South Carolina Taylor House Interior Renovation
State Project Number:  H27-Z493 / 50003531-2 
Brief Description of Awarded Work:  Interior finishes, new ADA restrooms, new LULA elevator, new and repaired 

lighting and electrical devices, minimal HVAC, plumbing, fire protection work; and other miscellaneous repairs.
in accordance with Drawings and Specifications prepared by (Insert full name and address of A/E)

Name:  The BOUDREAUX Group, Inc.
Address:  1519 Sumter Street

 Columbia, SC 2920
which agreement is by reference made a part hereof, and is hereinafter referred to as the Contract.

IN WITNESS WHEREOF, Surety and Contractor, intending to be legally bound hereby, subject to the terms stated herein, do 
each cause this Labor & Material Payment Bond to be duly executed on its behalf by its authorized officer, agent or 
representative.

DATED this        day of       , 2     BOND NUMBER       
(shall be no earlier than Date of Contract)

CONTRACTOR SURETY

By:
(Seal)

By:
(Seal)

Print Name:       Print Name:       

Print Title:       Print Title:       
(Attach Power of Attorney)

Witness: Witness: 

(Additional Signatures, if any, appear on attached page)
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NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH THAT: 

1. The Contractor and the Surety, jointly and severally, bind 
themselves, their heirs, executors, administrators, successors and 
assigns to the Agency to pay for all labor, materials and equipment 
required for use in the performance of the Contract, which is 
incorporated herein by reference.
2. With respect to the Agency, this obligation shall be null and 
void if the Contractor:
2.1 Promptly makes payment, directly or indirectly, for all sums 

due Claimants; and
2.2 Defends, indemnifies and holds harmless the Agency from all 

claims, demands, liens or suits by any person or entity who 
furnished labor, materials or equipment for use in the 
performance of the Contract.

3. With respect to Claimants, this obligation shall be null and 
void if the Contractor promptly makes payment, directly or 
indirectly, for all sums due.
4. With respect to Claimants, and subject to the provisions of 
Title 29, Chapter 5 and the provisions of §11-35-3030(2)(c) of the 
SC Code of Laws, as amended, the Surety’s obligation under this 
Bond shall arise as follows:
4.1 Every person who has furnished labor, material or rental 

equipment to the Contractor or its subcontractors for the work 
specified in the Contract, and who has not been paid in full 
therefore before the expiration of a period of ninety (90) days 
after the date on which the last of the labor was done or 
performed by him or material or rental equipment was 
furnished or supplied by him for which such claim is made, 
shall have the right to sue on the payment bond for the 
amount, or the balance thereof, unpaid at the time of 
institution of such suit and to prosecute such action for the 
sum or sums justly due him.

4.2 A remote claimant shall have a right of action on the payment 
bond upon giving written notice by certified or registered mail 
to the Contractor within ninety (90) days from the date on 
which such person did or performed the last of the labor or 
furnished or supplied the last of the material or rental 
equipment upon which such claim is made.

4.3 Every suit instituted upon a payment bond shall be brought in 
a court of competent jurisdiction for the county or circuit in 
which the construction contract was to be performed, but no 
such suit shall be commenced after the expiration of o ne year 
after the day on which the last of the labor was performed or 
material or rental equipment was supplied by the person 
bringing suit.

5. When the Claimant has satisfied the conditions of paragraph 4, 
the Surety shall promptly and at the Surety’s expense take the 
following actions:
5.1 Send an answer to the Claimant, with a copy to the Agency, 

within sixty (60) days after receipt of the claim, stating the 
amounts that are undisputed and the basis for challenging any 
amounts that are disputed.

5.2 Pay or arrange for payment of any undisputed amounts.
5.3 The Surety’s failure to discharge its obligations under this 

paragraph 5 shall not be deemed to constitute a waiver of 
defenses the Surety or Contractor may have or acquire as to a 
claim.  However, if the Surety fails to discharge its obligations 
under this paragraph 5, the Surety shall indemnify the 
Claimant for the reasonable attorney’s fees the Claimant 
incurs to recover any sums found to be due and owing to the 
Claimant.

6. Amounts owed by the Agency to the Contractor under the 
Contract shall be used for the performance of the Contract and to 
satisfy claims, if any, under any Performance Bond.  By the 
Contractor furnishing and the Agency accepting this Bond, they 
agree that all funds earned by the contractor in the performance of 
the Contract are dedicated to satisfy obligations of the Contractor 
and the Surety under this Bond, subject to the Agency’s prior right 
to use the funds for the completion of the Work.
7. The Surety shall not be liable to the Agency, Claimants or 
others for obligations of the Contractor that are unrelated to the 
Contract.  The Agency shall not be liable for payment of any costs 
or expenses of any claimant under this bond, and shall have under 
this Bond no obligations to make payments to, give notices on 
behalf of, or otherwise have obligations to Claimants under this 
Bond.
8. The Surety hereby waives notice of any change, including 
changes of time, to the Contract or to related Subcontracts, 
purchase orders and other obligations.
9. Notice to the Surety, the Agency or the Contractor shall be 
mailed or delivered to the addresses shown on the signature page.  
Actual receipt of notice by Surety, the Agency or the contractor, 
however accomplished, shall be sufficient compliance as of the 
date received at the address shown on the signature page.
10. By the Contractor furnishing and the Agency accepting this 
Bond, they agree that this Bond has been furnished to comply with 
the statutory requirements of the South Carolina Code of Laws, as 
amended, and further, that any provision in this Bond conflicting 
with said statutory requirements shall be deemed deleted herefrom 
and provisions conforming to such statutory or other legal 
requirement shall be deemed incorporated herein.  The intent is that 
this Bond shall be construed as a statutory Bond and not as a 
common law bond.
11. Upon request of any person or entity appearing to be a potential 
beneficiary of this bond, the Contractor shall promptly furnish a 
copy of this Bond or shall permit a copy to be made.
12. Any dispute, suit, action or proceeding arising out of or relating 
to this Bond shall be governed by the laws of the State of South 
Carolina.
13. DEFINITIONS
13.1 Claimant:  An individual or entity having a direct contract 

with the Contractor or with a Subcontractor of the Contractor 
to furnish labor, materials, or equipment for use in the 
performance of the Contract.  The intent of this Bond shall 
be to include without limitation in the terms “labor, materials 
or equipment” that part of water, gas, power, light, heat, oil, 
gasoline, telephone service or rental equipment used in the 
Contract, architectural and engineering services required for 
performance of the Work of the Contractor and the 
Contractor’s Subcontractors, and all other items for which a 
mechanic’s lien might otherwise be asserted.

13.2 Remote Claimant:  A person having a direct contractual 
relationship with a subcontractor of the Contractor or 
subcontractor, but no contractual relationship expressed or 
implied with the Contractor.

13.3 Contract:  The agreement between the Agency and the 
Contractor identified on the signature page, including all 
Contract Documents and changes thereto.
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SE-380 CHANGE ORDER NO.:       

CHANGE  ORDER  TO  DESIGN-BID-BUILD  CONTRACT

AGENCY: University of South Carolina
PROJECT NAME: Taylor House Renovations Phase VI
PROJECT NUMBER: H27-Z493/50003531-2

CONTRACTOR:      

This Contract is changed as follows: (Insert description of change in space provided below.)
     

ADJUSTMENTS IN THE CONTRACT SUM:

1. Original Contract Sum: $      

2. Change in Contract Sum by previously approved Change Orders:      

3. Contract Sum prior to this Change Order: $    0.00

4. Amount of this Change Order:      

5. New Contract Sum, including this Change Order: $    0.00

ADJUSTMENTS IN THE CONTRACT TIME:
1. Initial Date for Substantial Completion:      

2. Sum of previously approved increases and decreases in Days:      Days

3. Change in Days for this Change Order:      Days

4. Total Number of Days added to this Contract including this Change Order:    0  Days

5. New Date for Substantial Completion:      

AGENCY ACCEPTANCE AND CERTIFICATION:
I certify that the Agency has authorized, unencumbered funds available for obligation to this contract.

BY: Date:       
(Signature of Representative)

Print Name of Representative:       

Change is within Agency Construction Contract Change Order Certification of: $        Yes  No  

APPROVED BY: DATE:      
(OSE Project Manager)

SUBMIT THE FOLLOWING TO OSE
1. SE-380, completed and signed by the Agency.
2. SE-380, Page 2, completed and signed by the Contractor, A/E and Agency, with back-up information to support request.



2023 Edition

SE-380, Page 2

SE-380, Page 2 CHANGE ORDER REQUEST NO.:       

CHANGE ORDER REQUEST SUMMARY – DESIGN-BID-BUILD

AGENCY: University of South Carolina
PROJECT NAME: Taylor House Renovations Phase VI
PROJECT NUMBER: H27-Z493/50003531-2

CONTRACTOR:      

This Contract is requested to be changed as follows: (Insert description of change in space provided below.)
     

ADJUSTMENTS IN THE CONTRACT TIME: Requested Change in Days for this Change Order:          Days

(1)
Contractor

(2)
Subcontractor

(3)
TOTAL

1. Labor           

2. Materials  (including Sales Tax)           

3. Rental Charges           

Direct Costs 
(Provide back-up, 

including hourly rates, 
invoices, manhours, etc.)

4. Subtotal Direct Costs
(sum lines 1 – 3) $   0.00 $   0.00 $   0.00

5. Contractor OH&P
(not to exceed 17% of line 4, col 1)      

6. Subcontractor’s OH&P
(not to exceed 17% of line 4, col 2)      

7. Contractor markup on Subcontractor
(not to exceed 10% of line 4, col 2)      

Contractor Markup (per 
AIA A201, Section 7.1.5)

8. Total Contractor Markup
(sum lines 5 – 7) $   0.00 $   0.00 $   0.00

9. Bonds           

10. Insurance           

11. Permits, Licenses or Fees           

Additional Bonding, 
Insurance and Permit 
Costs Associated with 

Change Order
12. Subtotal (sum lines 9 – 11) $   0.00 $   0.00 $   0.00

TOTAL 13. Change Order Cost
(sum lines 4, 8, 12, col 3) $   0.00

ADJUSTMENTS IN THE CONTRACT SUM: Amount of this Change Order Request:     $         

CONTRACTOR ACCEPTANCE:

BY: Date:       
(Signature of Representative)

Print Name of Representative:       

A/E RECOMMENDATION FOR ACCEPTANCE:

BY: Date:       
(Signature of Representative)

Print Name of Representative:       

AGENCY ACCEPTANCE:

BY: Date:       
(Signature of Representative)

Print Name of Representative:       

Instruction to Contractor:  Attach documentation as needed to justify the requested change to the contract and submit to A/E or Agency.
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SECTION 010070 - SPECIAL CONDITIONS

PART 1 – GENERAL

1.1 JOB SIGN

A. The Contractor shall provide one (1) sign with University, Contractor and Architect logos 
outdoor adhesive vinyl, mounted to 4’ x 8’ Alumilite substrate. Image to be printed in outdoor 
ink and matte laminated to prevent abrasion & fading.  Signs to be installed using 2 12’ long 
wood 4x4’s post (painted). Confirm size of signage with local ordinances prior to installation.

Architect to provide digital files to contractor to provide to printer subsequent to University 
approval.  Digital files shall be provided in optional formats (.tiff, .jpeg, or .eps) for sign printing.

Job Sign files to be provided to Contractor within 14 days of Notice to proceed.

1.2 PERSONS AUTHORIZED TO SIGN DOCUMENTS

A. Contractor shall, within five (5) days after a notification of award or prior to execution of a 
contract, whichever is earliest, file with Architect a list of all persons in his firm who are 
authorized to sign documents such as contracts, certificates, and affidavits on behalf of the firm 
and except that in the case of a corporation he shall file with Architect a certified copy of a 
resolution of the Board of Directors of the corporation in which is listed the personnel of such 
corporation, with their title, who are authorized to sign documents on behalf of the corporation to 
all the conditions and provisions of such documents.

1.3 APPROVAL, BY ARCHITECT, OF SUBSTITUTE MATERIALS AND EQUIPMENT

A. Approval, by the Architect, of substitute materials and equipment shall not relieve the Contractor 
from his responsibility to supply and install any additional materials, equipment, or labor 
required to make the substitution properly function within the intent of the contract documents, 
as issued for Bid, whether or not such additional materials, equipment or labor are shown on the 
data submitted with the request for approval and whether or not recognized by the Architect or 
Contractor.  The Contractor shall supply and install such required additional material, equipment 
or labor solely at his own expense and at no additional cost to the Owner.

1.4 PRE-CONSTRUCTION CONFERENCE

A. Owner and Architect will administer pre-construction conference for execution of scheduling, 
items relating to Owner-Contractor agreement and exchange of submittals.  The pre-construction 
conference will be held at the project prior to commencement of work.  Contractor to provide a 
full list of subcontractors at this time.

B. Owner and Architect will administer mobilization conference as part of the pre-construction 
conference for clarification of Owner and Contractor responsibilities in use of site and review of 
administrative procedures.
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1.5 PROGRESS MEETINGS

A. The Contractor shall schedule and administer project meetings throughout progress of the work. 

B. The Contractor shall make physical arrangements for meetings, prepare agenda with copies for 
participants, preside at meetings, record minutes, and distribute copies within two days to 
Architect, participants, and those affected by decisions made at meetings.

C. Attendance:  Job Superintendent; major Subcontractors and Suppliers; Owner and Architect as 
appropriate to agenda topics for each meeting.

D. Suggested Agenda:  Review of work progress, status of progress schedule and adjustments 
thereto, delivery schedules, submittals, maintenance of quality standards, pending changes and 
substitutions, and other items affecting progress of work.

1.6 PREINSTALLATION CONFERENCES

A. When required in individual specification Section, convene a preinstallation conference prior to 
commencing work of the Section.

B. Require attendance of entities directly affecting, or affected by, work of the Section.

C. Review conditions of installation, preparation and installation procedures, and coordination with 
related work.

1.7 PRODUCT DATA

A. Submit only pages that are pertinent; mark each copy of standard printed data to identify 
pertinent products, referenced to specification section and article number.  Show reference 
standards, performance characteristics, and capacities; wiring and piping diagrams and controls; 
component parts; finishes; dimensions; and required clearances.

B. Modify manufacturer's standard schematic drawings and diagrams to supplement standard 
information and to provide information specifically applicable to the work.  Delete information 
not applicable to the work.  Delete information not applicable.

C. Submit number of copies of product data Contractor requires, plus three copies that will be 
retained by Architect, Engineer and Owner.

1.8 SAMPLES

A. Submit full range of manufacturer's standard finishes except when more restrictive requirements 
are specified for custom finishes, indicating colors, textures, and patterns, for Architect selection. 
 The Architect will coordinate colors of finish materials.  When requested by the Architect, 
submit finish samples for related work necessary to the coordination of colors.  Review of 
approval of any finish will commence only upon receipt of requested related finishes.

B. Submit samples to illustrate functional characteristics of products including parts and 
attachments.  Submit number of samples required by individual specification section.
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C. Label each sample with identification required for transmittal letter.  Submit under AIA G810 or 
Architect/Engineer accepted form with transmittal letter.  Identify project by title and number; 
identify contract by number.  Identify work and product by specifications section and article 
number.

D. Do not fabricate products or begin work that requires submittals until return of submittal with 
Architect acceptance.

1.9 MANUFACTURER'S INSTRUCTIONS

A. Comply with instructions in full detail, including each step in sequence.  Should instructions 
conflict with Contract Documents, request clarification from Architect before proceeding.

1.10 MANUFACTURER'S CERTIFICATES

A. When required by individual specifications section, submit manufacturer's certificate in 
duplicate, that products meet or exceed specified requirements.  General Contractor is solely 
responsible for securing manufacturer's certificates.  Inability to provide certification shall be 
grounds for rejection of the product.  General Contractor shall provide a certifiable substitute at 
no additional cost to the Owner.

1.11 RECEIVING MATERIALS FURNISHED BY OTHERS

A. Whenever Contractor or any Subcontractor shall receive items from another Contractor or from 
Owner for storage, erection or installation, Contractor or Subcontractor receiving such items 
shall give receipts for items delivered, and thereafter will be held responsible for care, storage, 
and any necessary replacing item or items received.  No adjustment will be made to contract 
price for increased insurance premiums, except for materials and/or equipment furnished by 
Owner and not listed as such in other Contract Documents.

1.12 MANUFACTURERS' FIELD SERVICES

A. When specified in respective specification sections, require manufacturer to provide qualified 
personnel to observe field conditions, conditions of surfaces and installation, quality of 
workmanship, and to make appropriate recommendations.  Representative shall submit written 
report to Architect listing observations and recommendations.

1.13 STORAGE AND PROTECTION

A. Store products in accordance with manufacturer's instructions, with seals and labels intact and 
legible. Store sensitive products in weather-tight enclosures; maintain within temperature and 
humidity ranges required by manufacturer's instructions.

B. For exterior storage of fabricated products, place on sloped supports above ground.  Cover 
products subject to deterioration with impervious sheet covering; provide ventilation to avoid 
condensation.
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C. Store loose granular materials on solid surfaces in a well-drained area; prevent mixing with 
foreign matter.

D. Arrange storage to provide access for inspection.  Periodically inspect to assure products are 
undamaged, and are maintained under required conditions.

1.14 PACKAGING, TRANSPORTATION

A. Require supplier to package products in boxes or crates for protection during shipment, handling 
and storage.  Protect sensitive products against exposure to elements and moisture.  Protect 
sensitive equipment and finishes against impact, abrasion and other damage.

1.15 DELIVERY AND RECEIVING

A. Arrange deliveries of products in accordance with construction progress schedules.  Allow time 
for inspection prior to installation.

B. Coordinate deliveries to avoid conflict with work and conditions at site; work of other 
Contractors, or Owner; limitations on storage space; availability of personnel and handling 
equipment; and Owner's use of premises.

C. Deliver products in undamaged, dry condition, in original unopened containers or packaging with 
identifying labels intact and legible.

D. Clearly mark partial deliveries of component parts of equipment to identify equipment and 
contents to permit easy accumulation of parts and to facilitate assembly.

E. Immediately on delivery, inspect shipment to assure:

1. Product complies with requirements of Contract Documents and requirements of 
Contract.

2. Quantities are correct.
3. Accessories and installation hardware are correct.
4. Containers and packages are intact and labels legible.
5. Products are protected and undamaged.

1.16 PRODUCT HANDLING

A. Provide equipment and personnel to handle products, including those provided by Owner, by 
methods to prevent soiling and damage.

B. Provide additional protection during handling to prevent marring and otherwise damaging 
products, packaging and surrounding surfaces.

C. Handle product by methods to avoid bending or overstressing.  Lift large and heavy components 
only at designated lift points.

1.17 REQUEST FOR ELECTRONIC FILES
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A. Successful Contractor may purchase electronic files directly from the Architect of Record for 
specific sheets pertinent to a particular trade and as is useful in the production of shop drawing 
documents for this project.

B. Contractor is responsible for identifying the exact sheet(s) requested for reproduction by sheet 
number (s) using the attached form “Request for Electronic Dwg. Files” completed and signed.

C. The cost per sheet varies depending on the number of sheets requested and is indicated on the 
attached Request for Electronic Files form.  The cost is per the number of sheets and not per the 
number of electronic file that may compose those sheets.

D. Upon receipt of the completed and signed Request for Electronic Dwg. File form and the 
appropriate check the Architect will forward to the subcontractor within 5 business days the 
electronic files on as is convenient to the subcontractor.

1.18 PERMITS AND FEES

A. There will not be a cost to the Contractor for a building permit. Code review and procurement 
related to this project falls under the University of South Carolina’s certification from the Office 
of the State Engineer. 

B. The Contractor is required to obtain, at its own cost, all required State and City of Union and/or 
Union County business licenses.

END OF SECTION 010070

(Attachments)



                                   

1519 Sumter Street
Columbia, South Carolina 29201
Phone:  799-0247 
Fax:  771-6844

REQUEST FOR ELECTRONIC DWG FILES

DATE: 

FROM: Name: ______________________________________________________________

Address:_____________________________________________________________

E-mail address: _______________________________________________________

PROJECT:  University of South Carolina –Taylor House Interior Renovation

In order to process requests for electronic DWG file(s) return this form along with a check made payable 
to: The Boudreaux Group.  The fee for preparing each electronic sheet in DWG format is $50.00 per sheet for the 
first five (5) sheets and $25 a sheet for sheets six (6) through ten (10), and $15 per sheet for additional sheets beyond 
ten (10). Please indicate the sheet number for each sheet requested. 

THE BOUDREAUX GROUP AS AUTHOR OF THE ORIGINAL ELECTRONIC FILE HAS PREPARED THE 
FILE FOR SOLE USE AS A BID DOCUMENT.  ANY USE OF THIS FILE, EITHER ALL OR IN-PART, FOR 
OTHER THAN ITS INITIAL USE AS A BID DOCUMENT SHALL BE FULL AND SUFFICIENT CAUSE TO 
HOLD THE BOUDREAUX GROUP AS AUTHOR OF THE ORIGINAL ELECTRONIC FILE HARMLESS 
AGAINST ANY CLAIM OR LIABILITY RESULTING FROM ANY DISCREPANCY, ERROR OR OMISSION 
IN THE FILE’S ORIGINAL OR MODIFIED FORM.

AKNOWLEDGED
AND SIGNED BY:___________________________________________________________________________

SHEET(S) REQUESTED: ____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________
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SECTION 010072 – JOB SIGN FOR CONSTRUCTION

THIS PAGE LEFT BANK 
INTENTIONALLY. CONTACT 
ARCHITECT FOR CONTENT FOR 
CONSTRUCTION JOB SIGN AS 
INDICATED IN SPECIFICATION 
SECTION 010070.

END OF SECTION 010072
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SECTION 011000 - SUMMARY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Project information.
2. Work covered by Contract Documents.
3. Work under separate contracts.
4. Access to site.
5. Owner-furnished/Contractor-installed (OFCI) products.
6. Coordination with occupants.
7. Work restrictions.
8. Specification and drawing conventions.

B. Related Requirements:

1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures 
governing temporary use of Owner's facilities.

1.3 PROJECT INFORMATION

A. Project Identification:  University of South Carolina, Taylor House Interior Renovation; 
State/Owner Project # H27-Z493 / 50003531-2

1. Project Location: 1505 Sumter Street Columbia, SC 29208

B. Owner:  University of South Carolina, Columbia, South Carolina.

1. Owner's Representative:  Pete Fisher, USC Campus Planning and Construction, 1206 
Flora Street, Columbia, South Carolina, 29208

C. Architect:  The Boudreaux Group Inc, 1519 Sumter Street, Columbia, SC 29201

1.4 WORK COVERED BY CONTRACT DOCUMENTS

A. The Work of Project is defined by the Contract Documents and consists of the following:
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The work includes all the work indicated by the Bid Documents, including Drawings and Project Manual, 
for the University of South Carolina, Taylor House Maintenance Renovation dated February 20, 2021 
including, but not limited to, the following:

1. Renovations to include interior finishes, new ADA restrooms, new LULA elevator, new 
and repaired lighting and electrical devices, minimal HVAC, plumbing, fire protection 
work; and other miscellaneous repairs.

B. Type of Contract:

1. Project will be constructed under a single prime contract.  Refer to the DRAFT of the 
AIA Standard Form of Agreement between the Owner and Contractor included in the 
Project Manual. 

C.  It is the intent of the Owner to commence construction fall 2023. Construction duration shall be 
240 days from established date fixed in Notice to Proceed.

1.5 WORK PROVIDED BY OWNER AND UNDER SEPARATE CONTRACTS

A. General:  Cooperate fully with separate contractors providing concurrent work; separate 
vendors providing owner furnished and owner installed items; and with owner self-performing 
work, so work on those contracts and the owner performed work may be carried out smoothly, 
without interfering with or delaying work under this Contract or other contracts.  Coordinate the 
Work of this Contract with work performed by the owner and under separate contracts.

1.6 ACCESS TO SITE

A. General: Contractor shall have limited use of Project site for construction operations and as 
indicated by requirements of this Section.

B. Use of Site:  Limit use of Project site to area identified on the drawings. Do not disturb portions 
of Project site beyond areas in which the Work is indicated.
1. Driveways, Walkways and Entrances: Keep driveways and entrances serving premises 

clear and available to Owner, Owner's employees, and emergency vehicles at all times. 
Do not use these areas for parking or storage of materials.

a. Schedule deliveries to minimize use of driveways and entrances by construction 
operations.

b. Schedule deliveries to minimize space and time requirements for storage of 
materials and equipment on-site.

C. Condition of Existing Building: Maintain existing building in a weathertight condition 
throughout the construction period.  Repair damage caused by construction operations.
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1.7 OWNER-FURNISHED/CONTRACTOR-INSTALLED (OFCI) PRODUCTS

A. Owner's Responsibilities: Owner will furnish products indicated and perform the following, as 
applicable:
1. Provide for delivery of Owner-furnished products to Project site.
2. Upon delivery, inspect, with Contractor present, delivered items.

a. If Owner-furnished products are damaged, defective, or missing, arrange for 
replacement.

3. Obtain manufacturer's inspections, service, and warranties.
4. Inform Contractor of earliest available delivery date for Owner-furnished products.

B. Contractor's Responsibilities: The Work includes the following, as applicable:

1. Designate delivery dates of Owner-furnished products in Contractor's construction 
schedule, utilizing Owner-furnished earliest available delivery dates.

2. Receive, unload, handle, store, protect, and install Owner-furnished products.
3. Make building services connections for Owner-furnished products.
4. Protect Owner-furnished products from damage during storage, handling, and installation 

and prior to Substantial Completion.
5. Repair or replace Owner-furnished products damaged following receipt.

C. Owner-Furnished/Contractor-Installed (OFCI) Products:

1. Kitchen Appliances.

1.8 COORDINATION WITH OCCUPANTS

A. Occupancy: Owner will not occupy site during entire construction period to minimize conflicts 
and facilitate construction activities. Maintain existing exits unless otherwise indicated. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities. Do not close or obstruct walkways, corridors, or other occupied or used 
facilities without written permission from Owner and approval of authorities having 
jurisdiction.

2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's 
operations.

1.9 WORK RESTRICTIONS

A. Work Restrictions, General:  Comply with restrictions on construction operations.

1. Comply with limitations on use of public streets and with other requirements of 
authorities having jurisdiction.

B. On-Site Work Hours:  Limit work in the existing building to normal business working hours of 
7:00 a.m. to 6:00 p.m., Monday through Friday, unless otherwise indicated.
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1. Weekend Hours:  8:30 am to 5:30 pm on Saturdays and 11:00 am to 5:30 pm on Sundays.
2. Hours for Core Drilling or other noisy work: Coordinate with owner’s representative to 

avoid loud work.

C. Existing Utility Interruptions:  Do not interrupt utilities serving adjacent facilities occupied by 
Owner or others unless permitted under the following conditions. 

1. Notify Architect and Owner not less than 10 days in advance of proposed utility 
interruptions.

2. Obtain Owner's written permission before proceeding with utility interruptions.

D. Noise, Vibration, and Odors:  Coordinate operations that may result in high levels of noise and 
vibration, odors, or other disruption to Owner occupancy with Owner.

1. Notify Architect and Owner not less than three days in advance of proposed disruptive 
operations.

2. Obtain Owner's written permission before proceeding with disruptive operations.

E. Nonsmoking Building:  Smoking is not permitted within the building or within 25 feet (8 m) of 
entrances, operable windows, or outdoor-air intakes.

1.10 SPECIFICATION AND DRAWING CONVENTIONS

A. Specification Content:  The Specifications use certain conventions for the style of language and 
the intended meaning of certain terms, words, and phrases when used in particular situations.  
These conventions are as follows:

1. Imperative mood and streamlined language are generally used in the Specifications.  The 
words "shall," "shall be," or "shall comply with," depending on the context, are implied 
where a colon (:) is used within a sentence or phrase.

2. Specification requirements are to be performed by Contractor unless specifically stated 
otherwise.

B. Division 01 General Requirements:  Requirements of Sections in Division 01 apply to the Work 
of all Sections in the Specifications.

C. Drawing Coordination:  Requirements for materials and products identified on Drawings are 
described in detail in the Specifications.  One or more of the following are used on Drawings to 
identify materials and products:

1. Terminology:  Materials and products are identified by the typical generic terms used in 
the individual Specifications Sections.

2. Abbreviations:  Materials and products are identified by abbreviations.  Industry standard 
abbreviations are used and abbreviations are indicated on the cover sheets and other 
general drawing sheets under each discipline.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000
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SECTION 012100 - ALLOWANCES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements governing allowances.

1. Certain items are specified in the Contract Documents by allowances.  Allowances have 
been established in lieu of additional requirements and to defer selection of actual 
materials and equipment to a later date when direction will be provided to Contractor.  If 
necessary, additional requirements will be issued by Change Order.

B. Types of allowances include the following:

1. Lump-sum allowances.

C. Related Requirements:

1. Division 01 Section "Contract Modification Procedures" for procedures for submitting 
and handling Change Orders for allowances..

1.3 SELECTION AND PURCHASE

A. At the earliest practical date after award of the Contract, advise Architect of the date when final 
selection and purchase of each product or system described by an allowance must be completed 
to avoid delaying the Work.

B. At Architect's request, obtain proposals for each allowance for use in making final selections.  
Include recommendations that are relevant to performing the Work.

C. Purchase products and systems selected by Architect from the designated supplier.

1.4 ACTION SUBMITTALS

A. Submit proposals for purchase of products or systems included in allowances, in the form 
specified for Change Orders.
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1.5 INFORMATIONAL SUBMITTALS

A. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for 
use in fulfillment of each allowance.

B. Submit time sheets and other documentation to show labor time and cost for installation of 
allowance items that include installation as part of the allowance.

C. Coordinate and process submittals for allowance items in same manner as for other portions of 
the Work.

1.6 COORDINATION

A. Coordinate allowance items with other portions of the Work.  Furnish templates as required to 
coordinate installation.

1.7 LUMP-SUM ALLOWANCES

A. Allowance shall include cost to Contractor of specific products and materials ordered by Owner 
or selected by Architect under allowance and shall include taxes, freight, and delivery to Project 
site.

B. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, labor, 
installation, overhead and profit, and similar costs related to products and materials under 
allowance shall be included as part of the Contract Sum and not part of the allowance.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine products covered by an allowance promptly on delivery for damage or defects.  Return 
damaged or defective products to manufacturer for replacement.

3.2 PREPARATION

A. Coordinate materials and their installation for each allowance with related materials and 
installations to ensure that each allowance item is completely integrated and interfaced with 
related work.
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3.3 SCHEDULE OF ALLOWANCES

A. Allowance No. 1, Door Hardware:  Lump-Sum Allowance:  Include the sum of $14,000 for the 
supply and installation of hardware for new and existing doors indicated on the door schedule 
and for the preparation of the existing doors to receive new hardware with historically 
appropriate style.
1. This allowance includes material cost, receiving, handling, and installation, and 

Contractor overhead and profit. Allowance includes sales tax for purchase of material and 
material waste and shipping. The allowance includes supplying and installing all the 
hardware. The allowance includes the preparation and alteration of the existing wood 
doors and frames to receive the new hardware.   The allowance does not include the 
preparation of new doors and frames to receive hardware. (this is covered under the base 
bid by the door provider for new doors).

2. This allowance does NOT include the cost and effort associated with the coordination of 
hardware components and related trades, which is the Contractor's responsibility to be 
provided under the Base Bid. 

END OF SECTION 012100
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SECTION 012300 - ALTERNATES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for alternates.

1.3 DEFINITIONS

A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined 
in the bidding requirements that may be added to or deducted from the base bid amount if the 
Owner decides to accept a corresponding change either in the amount of construction to be 
completed or in the products, materials, equipment, systems, or installation methods described 
in the Contract Documents.

1. Alternates described in this Section are part of the Work only if enumerated in the 
Agreement.

2. The cost or credit for each alternate is the net addition to or deduction from the Contract 
Sum to incorporate alternates into the Work. No other adjustments are made to the 
Contract Sum.

1.4 PROCEDURES

A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work 
of the alternate into Project.

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar 
items incidental to or required for a complete installation whether or not indicated as part 
of alternate.

B. Execute accepted alternates under the same conditions as other work of the Contract.

C. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections 
referenced in schedule contain requirements for materials necessary to achieve the work 
described under each alternate.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 SCHEDULE OF ALTERNATES

A. Alternate No. 1: Provide site work and alterations associated with new ADA ramp and railings 
at back brick patio as add alternate. Alternate pricing also includes installation of automatic 
door operator. See civil and architectural drawings for work.
1. Base Bid includes repairs to the porch and existing back stairs only.

END OF SECTION 012300
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 SECTION 012600 - CONTRACT MODIFICATION PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for handling and processing 
Contract modifications.

B. Related Sections include the following:

1. Division 01 Section "Product Requirements" for administrative procedures for handling 
requests for substitutions made after Contract award.

1.3 MINOR CHANGES IN THE WORK

A. Architect will issue supplemental instructions authorizing Minor Changes in the Work, not 
involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710, 
"Architect's Supplemental Instructions." 

1.4 PROPOSAL REQUESTS

A. Owner-Initiated Proposal Requests: Architect will issue a detailed description of proposed 
changes in the Work that may require adjustment to the Contract Sum or the Contract Time.  If 
necessary, the description will include supplemental or revised Drawings and Specifications.

1. Proposal Requests issued by Architect are for information only.  Do not consider them 
instructions either to stop work in progress or to execute the proposed change.

2. Within time specified in Proposal Request after receipt of Proposal Request, submit a 
quotation estimating cost adjustments to the Contract Sum and the Contract Time 
necessary to execute the change.

a. Include a list of quantities of products required or eliminated and unit costs, with 
total amount of purchases and credits to be made.  If requested, furnish survey data 
to substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts.

c. Include costs of labor and supervision directly attributable to the change.
d. Include an updated Contractor's Construction Schedule that indicates the effect of 

the change, including, but not limited to, changes in activity duration, start and 
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finish times, and activity relationship.  Use available total float before requesting 
an extension of the Contract Time.

B. Contractor-Initiated Proposals:  If latent or unforeseen conditions require modifications to the 
Contract, Contractor may propose changes by submitting a request for a change to Architect.

1. Include a statement outlining reasons for the change and the effect of the change on the 
Work.  Provide a complete description of the proposed change.  Indicate the effect of the 
proposed change on the Contract Sum and the Contract Time.

2. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made.  If requested, furnish survey data to 
substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts.

4. Include costs of labor and supervision directly attributable to the change.
5. Include an updated Contractor's Construction Schedule that indicates the effect of the 

change, including, but not limited to, changes in activity duration, start and finish times, 
and activity relationship.  Use available total float before requesting an extension of the 
Contract Time.

6. Comply with requirements in Division 01 Section "Product Requirements" if the 
proposed change requires substitution of one product or system for product or system 
specified.

C. Proposal Request Form:  Use forms identified in the Contract, including General and 
Supplementary Conditions.

1. All Change Orders shall be submitted on Form SE-381 "Construction Change Order" 
with appropriate documentation attached.

1.5 CHANGE ORDER PROCEDURES

A. On Owner's approval of a Proposal Request, Architect will issue a Change Order for signatures 
of Owner and Contractor on forms identified in the Contract, including General and 
Supplementary Conditions.

1.6 CONSTRUCTION CHANGE DIRECTIVE

A. Work Change Directive:  Architect may issue a Work Change Directive on forms AIA 
Document G714.  Change Directive instructs Contractor to proceed with a change in the Work, 
for subsequent inclusion in a Change Order.

1. Work Change Directive contains a complete description of change in the Work.  It also 
designates method to be followed to determine change in the Contract Sum or the 
Contract Time.

B. Documentation:  Maintain detailed records on a time and material basis of work required by the 
Work Change Directive.
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1. After completion of change, submit an itemized account and supporting data necessary to 
substantiate cost and time adjustments to the Contract.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012600
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SECTION 012900 - PAYMENT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements necessary to prepare and 
process Applications for Payment.

B. Related Sections include the following:

1. Division 01 Section "Contract Modification Procedures" for administrative procedures 
for handling changes to the Contract.

2. Division 01 Section "Construction Progress Documentation" for administrative 
requirements governing preparation and submittal of Contractor's Construction Schedule 
and Submittals Schedule.

1.3 DEFINITIONS

A. Schedule of Values:  A statement furnished by Contractor allocating portions of the Contract 
Sum to various portions of the Work and used as the basis for reviewing Contractor's 
Applications for Payment.

1.4 SCHEDULE OF VALUES

A. Coordination:  Correlate line items in the Schedule of Values with Application for Payment 
forms with Continuation Sheets.

1. Submit the Schedule of Values to Architect with initial Applications for Payment.

B. Format and Content:  Use the Project Manual table of contents as a guide to establish line items 
for the Schedule of Values.  Provide at least one line item for each Technical Specification 
Section 

1. Identification:  Include the following Project identification on the Schedule of Values:

a. Project name and location.
b. Name of Architect.
c. Architect's project number.
d. Contractor's name and address.
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e. Date of submittal.

2. Submit draft of AIA Document G703 Continuation Sheets.

3. Arrange the Schedule of Values in tabular form with separate columns to indicate the 
following for each item listed:

a. Related Specification Section or Division.
b. Description of the Work.
c. Change Orders (numbers) that affect value.
d. Dollar value.

1) Percentage of the Contract Sum to nearest one-hundredth percent, adjusted 
to total 100 percent.

4. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 
evaluation of Applications for Payment and progress reports.  Coordinate with the Project 
Manual table of contents.  Provide several line items for principal subcontract amounts, 
where appropriate.

5. Round amounts to nearest whole dollar; total shall equal the Contract Sum.
6. Provide a separate line item in the Schedule of Values for each part of the Work where 

Applications for Payment may include materials or equipment purchased or fabricated 
and stored, but not yet installed.

a. Differentiate between items stored on-site and items stored off-site.  If specified, 
include evidence of insurance or bonded warehousing.

7. Provide separate line items in the Schedule of Values for initial cost of materials, for each 
subsequent stage of completion, and for total installed value of that part of the Work.

8. Each item in the Schedule of Values and Applications for Payment shall be complete.  
Include total cost and proportionate share of general overhead and profit for each item.

a. Temporary facilities and other major cost items that are not direct cost of actual 
work-in-place may be shown either as separate line items in the Schedule of 
Values or distributed as general overhead expense, at Contractor's option.

9. Schedule Updating:  Update and resubmit the Schedule of Values before the next 
Applications for Payment when Change Orders or Construction Change Directives result 
in a change in the Contract Sum.

1.5 APPLICATIONS FOR PAYMENT

A. Each Application for Payment shall be consistent with previous applications and payments as 
certified by Architect and paid for by Owner.

B. Payment Application Times:  The date for each progress payment is indicated in the Agreement 
between Owner and Contractor.  The period of construction Work covered by each Application 
for Payment is the period indicated in the Agreement.
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C. Payment Application Forms:  Use AIA Document G702 and AIA Document G703 Continuation 
Sheets form for Applications for Payment.

1. Include the following information on the pay application:

a. Project Name
b. State Project Number
c. Purchase Order Number.  To be provided by Owner
d. Capital Project Number (CP #).  To be provided by Owner
e. Facility Maintenance Number (FM#).  To be provided by Owner

D. Application Preparation:  Complete every entry on form.  Notarize and execute by a person 
authorized to sign legal documents on behalf of Contractor.  Architect will return incomplete 
applications without action.

E. Transmittal:  Submit 3 signed and notarized original copies of each Application for Payment to 
Architect by a method ensuring receipt within 24 hours.  One copy shall include waivers of lien 
and similar attachments if required.

F. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of mechanic's 
liens from subcontractors, sub-subcontractors, and suppliers for construction period covered by 
the previous application.
1. When an application shows completion of an item, submit final or full waivers.
2. Owner reserves the right to designate which entities involved in the Work must submit 

waivers.
3. Submit final Application for Payment with or preceded by final waivers from every entity 

involved with performance of the Work covered by the application who is lawfully 
entitled to a lien.

4. Waiver Forms:  Submit waivers of lien on forms, executed in a manner acceptable to 
Owner.

G. Initial Application for Payment:  Administrative actions and submittals that must precede or 
coincide with submittal of first Application for Payment include the following:

1. List of subcontractors.
2. Schedule of Values.
3. Contractor's Construction Schedule
4. Products list.
5. List of Contractor's staff assignments.
6. List of Contractor's principal consultants.
7. Copies of building permits.
8. Copies of authorizations and licenses from authorities having jurisdiction for 

performance of the Work.
9. Initial progress report.
10. Report of preconstruction conference.
11. Certificates of insurance and insurance policies.

H. Application for Payment at Substantial Completion:  After issuing the Certificate of Substantial 
Completion, submit an Application for Payment showing 100 percent completion for portion of 
the Work claimed as substantially complete.
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1. Include documentation supporting claim that the Work is substantially complete and a 
statement showing an accounting of changes to the Contract Sum.

I. Final Payment Application:  Submit final Application for Payment with releases and supporting 
documentation not previously submitted and accepted, including, but not limited, to the 
following:

1. Evidence of completion of Project closeout requirements.
2. Insurance certificates for products and completed operations where required and proof 

that taxes, fees, and similar obligations were paid.
3. Updated final statement, accounting for final changes to the Contract Sum.
4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."
5. AIA Document G706A, "Contractor's Affidavit of Release of Liens."
6. AIA Document G707, "Consent of Surety to Final Payment."
7. Evidence that claims have been settled.
8. Final meter readings for utilities and similar data as of date of Substantial Completion or 

when Owner took possession of and assumed responsibility for corresponding elements 
of the Work.

9. Final, liquidated damages settlement statement.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012900
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative provisions for coordinating construction operations on 
Project including, but not limited to, the following:

1. Coordination
2. Administrative and supervisory personnel.
3. Project meetings.
4. Requests for Interpretation (RFIs).

B. Related Sections include the following:
1. Division 01 Section "Construction Progress Documentation" for preparing and 

submitting Contractor's Construction Schedule.
2. Division 01 Section "Execution" for procedures for coordinating general installation and 

field-engineering services, including establishment of benchmarks and control points.
3. Division 01 Section "Closeout Procedures" for coordinating closeout of the Contract.

1.3 DEFINITIONS

A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract 
Documents.

1.4 COORDINATION

A. Coordination:  Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate 
construction operations, included in different Sections that depend on each other for proper 
installation, connection, and operation.

B. Prepare memoranda for distribution to each party involved, outlining special procedures 
required for coordination.  Include such items as required notices, reports, and list of attendees 
at meetings.

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative 
procedures with other construction activities and activities of other contractors to avoid conflicts 
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and to ensure orderly progress of the Work.  Such administrative activities include, but are not 
limited to, the following:

1. Preparation of Contractor's Construction Schedule.
2. Preparation of the Schedule of Values.
3. Installation and removal of temporary facilities and controls.
4. Delivery and processing of submittals.
5. Progress meetings.
6. Preinstallation conferences.
7. Project closeout activities.
8. Startup and adjustment of systems.
9. Project closeout activities.

D. Conservation:  Coordinate construction activities to ensure that operations are carried out with 
consideration given to conservation of energy, water, and materials.

1.5 SUBMITTALS

A. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key 
personnel assignments, including superintendent and other personnel in attendance at Project 
site.  Identify individuals and their duties and responsibilities; list addresses and telephone 
numbers, including home and office telephone numbers.  Provide names, addresses, and 
telephone numbers of individuals assigned as standbys in the absence of individuals assigned to 
Project.

1. Post copies of list in Project meeting room, in temporary field office, and by each 
temporary telephone.  Keep list current at all times.

1.6 ADMINISTRATIVE AND SUPERVISORY PERSONNEL

A. General:  In addition to Project superintendent, provide other administrative and supervisory 
personnel as required for proper performance of the Work.

1. Include special personnel required for coordination of operations with other contractors.

1.7 PROJECT MEETINGS

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise 
indicated.  

1. Attendees:  Inform participants and others involved, and individuals whose presence is 
required, of date and time of each meeting.  Notify Owner and Architect of scheduled 
meeting dates and times.

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
3. Minutes:  Record significant discussions and agreements achieved.  Distribute the 

meeting minutes to everyone concerned, including Owner and Architect, within three 
days of the meeting.
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B. Preconstruction Conference:  Schedule a preconstruction conference before starting 
construction, at a time convenient to Owner and Architect, but no later than 15 days after 
execution of the Agreement.  Hold the conference at Project site or another convenient location.  
Conduct the meeting to review responsibilities and personnel assignments.

1. Attendees:  Authorized representatives of Owner, Architect, and their consultants; 
Contractor and its superintendent; major subcontractors; suppliers; and other concerned 
parties shall attend the conference.  All participants at the conference shall be familiar 
with Project and authorized to conclude matters relating to the Work.

2. Agenda:  Discuss items of significance that could affect progress, including the 
following:

a. Tentative construction schedule.
b. Critical work sequencing and long-lead items.
c. Designation of key personnel and their duties.
d. Procedures for processing field decisions and Change Orders.
e. Procedures for RFIs.
f. Procedures for testing and inspecting.
g. Procedures for processing Applications for Payment.
h. Distribution of the Contract Documents.
i. Submittal procedures.
j. Preparation of Record Documents.
k. Use of the premises and existing building.
l. Work restrictions.
m. Owner's occupancy requirements.
n. Responsibility for temporary facilities and controls.
o. Construction waste management and recycling.
p. Parking availability.
q. Office, work, and storage areas.
r. Equipment deliveries and priorities.
s. First aid.
t. Security.
u. Progress cleaning.
v. Working hours.

3. Minutes:  Record and distribute meeting minutes.

C. Progress Meetings:  Conduct progress meetings at biweekly appropriate intervals.  Coordinate 
dates of meetings with preparation of payment requests.

1. Attendees:  In addition to representatives of Owner and Architect, each contractor, 
subcontractor, supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be represented at these 
meetings.  All participants at the conference shall be familiar with Project and authorized 
to conclude matters relating to the Work.

2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review 
other items of significance that could affect progress.  Include topics for discussion as 
appropriate to status of Project.
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a. Contractor's Construction Schedule:  Review progress since the last meeting.  
Determine whether each activity is on time, ahead of schedule, or behind schedule, 
in relation to Contractor's Construction Schedule.  Determine how construction 
behind schedule will be expedited; secure commitments from parties involved to 
do so.  Discuss whether schedule revisions are required to ensure that current and 
subsequent activities will be completed within the Contract Time.

1) Review schedule for next period.

b. Review present and future needs of each entity present, including the following:

1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.
4) Deliveries.
5) Off-site fabrication.
6) Access.
7) Site utilization.
8) Temporary facilities and controls.
9) Work hours.
10) Hazards and risks.
11) Progress cleaning.
12) Quality and work standards.
13) Status of correction of deficient items.
14) Field observations.
15) RFIs.
16) Status of proposal requests.
17) Pending changes.
18) Status of Change Orders.
19) Pending claims and disputes.
20) Documentation of information for payment requests.

3. Minutes:  Record the meeting minutes.
4. Reporting:  Distribute minutes of the meeting to each party present and to parties who 

should have been present.

a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress 
meeting where revisions to the schedule have been made or recognized.  Issue 
revised schedule concurrently with the report of each meeting.

1.8 REQUESTS FOR INTERPRETATION (RFIs)

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, 
and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the 
form specified.

1. RFIs shall originate with Contractor.  RFIs submitted by entities other than Contractor 
will be returned with no response.
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2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 
work or work of subcontractors.

B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and 
the following:

1. Project name.
2. Date.
3. Name of Contractor.
4. Name of Architect.
5. RFI number, numbered sequentially.
6. Specification Section number and title and related paragraphs, as appropriate.
7. Drawing number and detail references, as appropriate.
8. Field dimensions and conditions, as appropriate.
9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract Time 

or the Contract Sum, Contractor shall state impact in the RFI.
10. Contractor's signature.
11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop 

Drawings, and other information necessary to fully describe items needing interpretation.

a. Supplementary drawings prepared by Contractor shall include dimensions, 
thicknesses, structural grid references, and details of affected materials, 
assemblies, and attachments.

C. Hard-Copy RFIs:  

1. Identify each page of attachments with the RFI number and sequential page number.

D. Software-Generated RFIs:  Software-generated form with substantially the same content as 
indicated above.

1. Attachments shall be electronic files Adobe Acrobat PDF format and in Word format 
with area on the form for Architect/Engineer’s response

E. Architect's Action:  Architect will review each RFI, determine action required, and return it.  
Allow seven working days for Architect's response for each RFI.  RFIs received after 1:00 p.m. 
will be considered as received the following working day.

1. The following RFIs will be returned without action:

a. Requests for approval of submittals.
b. Requests for approval of substitutions.
c. Requests for coordination information already indicated in the Contract 

Documents.
d. Requests for adjustments in the Contract Time or the Contract Sum.
e. Requests for interpretation of Architect's actions on submittals.
f. Incomplete RFIs or RFIs with numerous errors.

2. Architect's action may include a request for additional information, in which case 
Architect's time for response will start again.
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3. Architect's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal in accordance 
with the requirements and general provisions of the Contract, including General and 
Supplementary Conditions.

a. If Contractor believes the RFI response warrants change in the Contract Time or 
the Contract Sum, notify Architect in writing within 7 days of receipt of the RFI 
response.

F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response 
to affected parties.  Review response and notify Architect within seven days if Contractor 
disagrees with response.

G. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  
Submit log at meetings.

1. Project name.
2. Name and address of Contractor.
3. Name and address of Architect
4. RFI number including RFIs that were dropped and not submitted.
5. RFI description.
6. Date the RFI was submitted.
7. Date Architect's response was received.
8. Identification of related Minor Change in the Work, Construction Change Directive, and 

Proposal Request, as appropriate.
9. Identification of related Field Order, Work Change Directive, and Proposal Request, as 

appropriate.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013100
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for documenting the progress 
of construction during performance of the Work, including the following:

1. Contractor's Construction Schedule.
2. Daily construction reports.
3. Field condition reports.
4. Special Reports

B. Related Sections include the following:
1. Division 01 Section "Payment Procedures" for submitting the Schedule of Values.
2. Division 01 Section "Project Management and Coordination" for submitting and 

distributing meeting and conference minutes.
3. Division 01 Section "Submittal Procedures" for submitting schedules and reports.
4. Division 01 Section "Quality Requirements" for submitting a schedule of tests and 

inspections.

1.3 DEFINITIONS

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring, 
and controlling the construction project.  Activities included in a construction schedule consume 
time and resources.

1. Critical activities are activities on the critical path.  They must start and finish on the 
planned early start and finish times.

2. Predecessor Activity:  An activity that precedes another activity in the network.
3. Successor Activity:  An activity that follows another activity in the network.

B. CPM:  Critical path method, which is a method of planning and scheduling a construction 
project where activities are arranged based on activity relationships.  Network calculations 
determine when activities can be performed and the critical path of Project.

C. Critical Path:  The longest connected chain of interdependent activities through the network 
schedule that establishes the minimum overall Project duration and contains no float.
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D. Event:  The starting or ending point of an activity.

E. Float:  The measure of leeway in starting and completing an activity.

1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a 
jointly owned, expiring Project resource available to both parties as needed to meet 
schedule milestones and Contract completion date.

2. Free float is the amount of time an activity can be delayed without adversely affecting the 
early start of the successor activity.

3. Total float is the measure of leeway in starting or completing an activity without 
adversely affecting the planned Project completion date.

F. Fragnet:  A partial or fragmentary network that breaks down activities into smaller activities for 
greater detail.

G. Major Area:  A story of construction, a separate building, or a similar significant construction 
element.

H. Milestone:  A key or critical point in time for reference or measurement.

I. Network Diagram:  A graphic diagram of a network schedule, showing activities and activity 
relationships.

1.4 SUBMITTALS

A. Contractor's Construction Schedule:  Submit three opaque copies of initial schedule, large 
enough to show entire schedule for entire construction period.

B. Field Condition Reports:  Submit two copies immediately upon discovery of field condition 
differences.

C. Special Reports:  Immediately upon the occasion of an unusual event.

1.5 COORDINATION

A. Coordinate preparation and processing of schedules and reports with performance of 
construction activities and with scheduling and reporting of separate contractors.

B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of 
subcontracts, progress reports, payment requests, and other required schedules and reports.

1. Secure time commitments for performing critical elements of the Work from parties 
involved.

2. Coordinate each construction activity in the network with other activities and schedule 
them in proper sequence.
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PART 2 - PRODUCTS

2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

A. Procedures:  Comply with procedures contained in AGC's "Construction Planning & 
Scheduling."

B. Time Frame:  Extend schedule from date established from the Notice to Proceed to date of 
Substantial Completion.

1. Contract completion date shall not be changed by submission of a schedule that shows an 
early completion date, unless specifically authorized by Change Order.

C. Activities:  Treat each story or separate area as a separate numbered activity for each principal 
element of the Work.  Comply with the following:

1. Activity Duration:  Define activities so no activity is longer than 20 days, unless 
specifically allowed by Architect.

2. Procurement Activities:  Include procurement process activities for the following long 
lead items and major items, requiring a cycle of more than 60 days, as separate activities 
in schedule.  Procurement cycle activities include, but are not limited to, submittals, 
approvals, purchasing, fabrication, and delivery.

3. Submittal Review Time:  Include review and resubmittal times indicated in Division 01 
Section "Submittal Procedures" in schedule.  Coordinate submittal review times in 
Contractor's Construction Schedule with Submittals Schedule.

4. Startup and Testing Time:  Include appropriate times for start up and testing.
5. Substantial Completion:  Indicate completion in advance of date established for 

Substantial Completion, and allow time for Architect's and Construction Manager's 
administrative procedures necessary for certification of Substantial Completion.

D. Constraints:  Include constraints and work restrictions indicated in the Contract Documents and 
as follows in schedule, and show how the sequence of the Work is affected.
1. Work by Owner:  Include a separate activity for each portion of the Work performed by 

Owner.

2. Work Stages:  Indicate important stages of construction for each major portion of the 
Work, including, but not limited to, the following:

a. Subcontract awards.
b. Submittals.
c. Purchases.
d. Fabrication.
e. Sample testing.
f. Deliveries.
g. Installation.
h. Tests and inspections.
i. Adjusting.
j. Curing.
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k. Startup and placement into final use and operation.

3. Area Separations:  Identify each major area of construction for each major portion of the 
Work.  Indicate where each construction activity within a major area must be sequenced 
or integrated with other construction activities to provide for the following:

a. Structural completion.
b. Permanent space enclosure.
c. Completion of mechanical installation.
d. Completion of electrical installation.
e. Substantial Completion.

E. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but 
not limited to, the Notice to Proceed, Completion of each Major Activity and Substantial 
Completion.

F. Computer Software:  Prepare schedules using a program that has been developed specifically to 
manage construction schedules.

2.2 REPORTS

A. Daily Construction Reports:  Prepare a daily construction report recording the following 
information concerning events at Project site:

1. List of subcontractors at Project site.
2. Approximate count of personnel at Project site.
3. Equipment at Project site.
4. Material deliveries.
5. High and low temperatures and general weather conditions.
6. Accidents.
7. Meetings and significant decisions.
8. Unusual events (refer to special reports).
9. Stoppages, delays, shortages, and losses.
10. Meter readings and similar recordings.
11. Emergency procedures.
12. Orders and requests of authorities having jurisdiction.
13. Change Orders received and implemented.
14. Work Change Directives received and implemented.
15. Services connected and disconnected.
16. Equipment or system tests and startups.
17. Partial Completions and occupancies.
18. Substantial Completions authorized.

B. Field Condition Reports:  Immediately on discovery of a difference between field conditions 
and the Contract Documents, prepare and submit a detailed report.  Submit with a request for 
interpretation.  Include a detailed description of the differing conditions, together with 
recommendations for changing the Contract Documents.
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2.3 SPECIAL REPORTS

A. General:  Submit special reports directly to Owner within one day of an occurrence.  Distribute 
copies of report to parties affected by the occurrence.

B. Reporting Unusual Events:  When an event of an unusual and significant nature occurs at 
Project site, whether or not related directly to the Work, prepare and submit a special report.  
List chain of events, persons participating, response by Contractor's personnel, evaluation of 
results or effects, and similar pertinent information.  Advise Owner in advance when these 
events are known or predictable.

PART 3 - EXECUTION

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE

A. Contractor's Construction Schedule Updating:  At intervals that are appropriate and when 
requested by Architect when there is evidence of the construction being behind schedule, no 
more often than monthly, update schedule to reflect actual construction progress and activities.  
Issue schedule when it is updated at regularly scheduled progress meetings.

B. Distribution:  Distribute copies of approved schedule to Architect, Owner, separate contractors, 
testing and inspecting agencies, and other parties identified by Contractor with a need-to-know 
schedule responsibility.

1. Post copies in Project meeting rooms and temporary field offices.
2. When revisions are made, distribute updated schedules to the same parties and post in the 

same locations.  Delete parties from distribution when they have completed their assigned 
portion of the Work and are no longer involved in performance of construction activities.

END OF SECTION 013200
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SECTION 013233 - PHOTOGRAPHIC DOCUMENTATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for the following:

1. Preconstruction photographs.
2. Periodic construction photographs.
3. Final completion construction photographs.

B. Related Requirements:
1. Section 017700 "Closeout Procedures" for submitting photographic documentation as 

project record documents at Project closeout.
2. Section 024119 "Selective Structure Demolition" for photographic documentation before 

selective demolition operations commence.

1.3 INFORMATIONAL SUBMITTALS

A. Digital Photographs:  Submit image files at project closeout.

1. Digital Camera:  Minimum sensor resolution of 8 megapixels.
2. Format:  Minimum 3200 by 2400 pixels, in unaltered original files, with same aspect 

ratio as the sensor, uncropped, date and time stamped, in folder named by date of 
photograph, with photographs named to reference area photographed.

3. Identification:  Provide the following information with each image description in file 
included in photography folder:

a. Name of Project.
b. Name of Architect.
c. Name of Contractor.
d. Date photograph was taken.
e. Description of vantage point, indicating location, direction (by compass point), and 

elevation or story of construction.

1.4 USAGE RIGHTS

A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited 
reproduction of photographic documentation.
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PART 2 - PRODUCTS

2.1 PHOTOGRAPHIC MEDIA

A. Digital Images:  Provide images in JPG format, produced by a digital camera with minimum 
sensor size of 8 megapixels, and at an image resolution of not less than 3200 by 2400 pixels.

PART 3 - EXECUTION

3.1 CONSTRUCTION PHOTOGRAPHS

A. General:  Take photographs using the maximum range of depth of field, and that are in focus, to 
clearly show the Work.  Photographs with blurry or out-of-focus areas will not be accepted.

B. Digital Images:  Submit digital images exactly as originally recorded in the digital camera, 
without alteration, manipulation, editing, or modifications using image-editing software.

1. Date and Time:  Include date and time in file name for each image.

C. Preconstruction Photographs:  Before commencement of demolition, take photographs of 
Project site and surrounding properties, including existing items to remain during construction, 
from different vantage points.

1. Flag construction limits before taking construction photographs.
2. Take 20 photographs to show existing conditions adjacent to property before starting the 

Work.
3. Take 20 photographs of existing buildings either on or adjoining property to accurately 

record physical conditions at start of construction.
4. Take additional photographs as required to record settlement or cracking of adjacent 

structures, pavements, and improvements.

D. Periodic Construction Photographs:  Take 20 photographs weekly, with timing each month 
adjusted to coincide with the cutoff date associated with each Application for Payment.  Select 
vantage points to show status of construction and progress since last photographs were taken.

E. Architect-Directed Construction Photographs:  From time to time, Architect will instruct 
photographer about number and frequency of photographs and general directions on vantage 
points.  Select actual vantage points and take photographs to show the status of construction and 
progress since last photographs were taken.

F. Final Completion Construction Photographs:  Take 20 color photographs after date of 
Substantial Completion for submission as project record documents.

1. Do not include date stamp.
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G. Additional Photographs:  Architect may request photographs in addition to periodic 
photographs specified.

1. Three days' notice will be given, where feasible.
2. In emergency situations, take additional photographs within 24 hours of request.
3. Circumstances that could require additional photographs include, but are not limited to, 

the following:

a. Special events planned at Project site.
b. Immediate follow-up when on-site events result in construction damage or losses.
c. Substantial Completion of a major phase or component of the Work.
d. Extra record photographs at time of final acceptance.

END OF SECTION 013233
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for submitting Shop 
Drawings, Product Data, Samples, and other submittals.

B. Related Sections include the following:

1. Division 01 Section "Payment Procedures" for submitting Applications for Payment and 
the Schedule of Values.

2. Division 01 Section "Project Management and Coordination" for submitting and 
distributing meeting and conference minutes and for submitting Coordination Drawings.

3. Division 01 Section "Construction Progress Documentation" for submitting schedules 
and reports, including Contractor's Construction Schedule and the Submittals Schedule.

4. Division 01 Section "Quality Requirements" for submitting test and inspection reports.
5. Division 01 Section "Project Record Documents" for submitting Record Drawings, 

Record Specifications, and Record Product Data.
6. Divisions 02 through 49 Sections for specific requirements for submittals in those 

Sections.

1.3 DEFINITIONS

A. Action Submittals:  Written and graphic information that requires Architect's responsive action.

B. Informational Submittals:  Written information that does not require Architect's responsive 
action.  Submittals may be rejected for not complying with requirements.

1.4 SUBMITTAL PROCEDURES

A. General:  Electronic copies of Drawings of the Contract Drawings will be provided by Architect 
for Contractor's use in preparing submittals under the conditions and procedures indicated 
010070 Special Conditions.

B. Coordination:  Coordinate preparation and processing of submittals with performance of 
construction activities.
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1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals, and related activities that require sequential activity.

2. Coordinate transmittal of different types of submittals for related parts of the Work so 
processing will not be delayed because of need to review submittals concurrently for 
coordination.
a. Architect reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received.

C. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as 
follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of 
the Contract Time will be authorized because of failure to transmit submittals enough in 
advance of the Work to permit processing, including resubmittals.

1. Initial Review:  Allow 10 working days for initial review of each submittal.  Allow 
additional time if coordination with subsequent submittals is required.  Architect will 
advise Contractor when a submittal being processed must be delayed for coordination.

2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner 
as initial submittal.

3. Resubmittal Review:  Allow 5 working days for review of each resubmittal.
4. Concurrent Review:  The following groups of submittals and samples are to be reviewed 

concurrently.  The review period begins after all concurrent submittals have been 
received.  Submittals are to include all submittals in these groups.
a. Exterior Finishes
b. Interior Finishes
c. Electrical 
d. Plumbing
e. Mechanical 
f. Fire Protection

D. Identification:  Place a permanent label or title block on each submittal for identification.

1. Indicate name of firm or entity that prepared each submittal on label or title block.
2. Provide a space approximately 4 by 6 inches on label or beside title block to record 

Contractor's review and approval markings and action taken by Architect.
3. Include the following information on label for processing and recording action taken:

a. Project name.
b. Date.
c. Name and address of Architect
d. Name and address of Contractor.
e. Name and address of subcontractor.
f. Name and address of supplier.
g. Name of manufacturer.
h. Submittal number or other unique identifier, including revision identifier.
i. Number and title of appropriate Specification Section.
j. Drawing number and detail references, as appropriate.
k. Location(s) where product is to be installed, as appropriate.
l. Other necessary identification.
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E. Deviations:  Cloud and note or otherwise specifically identify deviations from the Contract 
Documents on submittals.

F. Additional Copies:  Unless additional copies are required for final submittal, and unless 
Architect observes noncompliance with provisions in the Contract Documents, initial submittal 
may serve as final submittal.

1. Additional copies submitted for maintenance manuals will not be marked with action 
taken and will not be returned.

G. Transmittal:  Package each submittal individually and appropriately for transmittal and 
handling.  Transmit each submittal using a transmittal form.  Architect will return submittals 
without review received from sources other than Contractor.

1. Transmittal Form:  Provide locations on form for the following information:

a. Project name.
b. Date.
c. Destination (To:).
d. Source (From:).
e. Names of subcontractor, manufacturer, and supplier.
f. Category and type of submittal.
g. Submittal purpose and description.
h. Specification Section number and title.
i. Drawing number and detail references, as appropriate.
j. Transmittal number
k. Submittal and transmittal distribution record.
l. Remarks.
m. Signature of transmitter.

2. Record and identify relevant information, requests for data, revisions other than those 
requested by Architect  on previous submittals, and deviations from requirements in the 
Contract Documents, including minor variations and limitations.  Include same label 
information as related submittal.

H. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.

1. Note date and content of previous submittal.
2. Note date and content of revision in label or title block and clearly indicate extent of 

revision.
3. Resubmit submittals until they are marked "No Exceptions Taken or Make Corrections 

Noted”

I. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities.  Show distribution on transmittal forms.
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J. Use for Construction:  Use only final submittals clearly marked with Architect's submittal 
action stamp indicating the action indicated to be taken by Contractor and the Architect’s 
signature and date on the submittal stamp.

1.5 CONTRACTOR'S USE OF ARCHITECT'S CAD FILES

A. General:  At Contractor's written request, copies of Architect's CAD files will be provided to 
Contractor for Contractor's use in connection with Project, subject to the following conditions:

1. See Section 010070 Special Conditions.

PART 2 - PRODUCTS

2.1 ELECTRONIC SUBMITTALS

A.  Product data, warranties, qualifications, informational submittals and shop drawings will be 
allowed to be submitted electronically through construction management software if desired. 
Contractor is to pay for all costs associated with the online project management service. As an 
alternate, contractor may submit hard copies as indicated by each section below.
1. Three hard copies will be required for all structural steel shop drawings and door and 

window shop drawings in addition to electronic submission.

2.2 ACTION SUBMITTALS

A. General:  Prepare and submit Action Submittals required by individual Specification Sections.

B. Product Data:  Collect information into a single submittal for each element of construction and 
type of product or equipment.

1. If information must be specially prepared for submittal because standard printed data are 
not suitable for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each submittal to show which products and options are applicable.
3. Include the following information, as applicable:

a. Manufacturer's written recommendations.
b. Manufacturer's product specifications.
c. Manufacturer's installation instructions.
d. Standard color charts.
e. Manufacturer's catalog cuts.
f. Wiring diagrams showing factory-installed wiring.
g. Printed performance curves.
h. Operational range diagrams.
i. Mill reports.
j. Standard product operation and maintenance manuals.
k. Compliance with specified referenced standards.
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l. Testing by recognized testing agency.
m. Application of testing agency labels and seals.
n. Notation of coordination requirements.

4. Submit Product Data before or concurrent with Samples.
5. Number of Copies:  Submit four copies of Product Data, unless otherwise indicated.  

Architect will return three copies.  Mark up and retain one returned copy as a Project 
Record Document.  Submit One additional copy if submittal requires engineer’s review.

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base 
Shop Drawings on reproductions of the Contract Documents or standard printed data, unless 
submittal of Architect's CAD Drawings are otherwise permitted.

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 
following information, as applicable:

a. Dimensions.
b. Identification of products.
c. Fabrication and installation drawings.
d. Roughing-in and setting diagrams.
e. Wiring diagrams showing field-installed wiring, including power, signal, and 

control wiring.
f. Shopwork manufacturing instructions.
g. Templates and patterns.
h. Schedules.
i. Design calculations.
j. Compliance with specified standards.
k. Notation of coordination requirements.
l. Notation of dimensions established by field measurement.
m. Relationship to adjoining construction clearly indicated.
n. Seal and signature of professional engineer if specified.
o. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed 

wiring.

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop 
Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 30 by 
40 inches (750 by 1000 mm).

3. Number of Copies:  Submit four copies of Submittal, unless otherwise indicated.  
Architect will return three copies.  Mark up and retain one returned copy as a Project 
Record Document.  Submit One additional copy if submittal requires engineer’s review.

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between 
submittal and actual component as delivered and installed.

1. Transmit Samples that contain multiple, related components such as accessories together 
in one submittal package.

2. Identification:  Attach label on unexposed side of Samples that includes the following:



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

SUBMITTAL PROCEDURES 013300 - 6

a. Generic description of Sample.
b. Product name and name of manufacturer.
c. Sample source.
d. Number and title of appropriate Specification Section.

3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity.  Sample sets may be 
used to determine final acceptance of construction associated with each set.

a. Samples that may be incorporated into the Work are indicated in individual 
Specification Sections.  Such Samples must be in an undamaged condition at time 
of use.

b. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor.

4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or 
sections of units showing the full range of colors, textures, and patterns available.

a. Number of Samples:  Submit two full set(s) of available choices where color, 
pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line.  Architect will return one submittal with options 
selected.

5. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared 
from same material to be used for the Work, cured and finished in manner specified, and 
physically identical with material or product proposed for use, and that show full range of 
color and texture variations expected.  Samples include, but are not limited to, the 
following:  partial sections of manufactured or fabricated components; small cuts or 
containers of materials; complete units of repetitively used materials; swatches showing 
color, texture, and pattern; color range sets; and components used for independent testing 
and inspection.

a. Number of Samples:  Submit two sets of Samples.  Architect will retain one 
Sample sets; and will return one sample set. 

1) Submit a single Sample where assembly details, workmanship, fabrication 
techniques, connections, operation, and other similar characteristics are to 
be demonstrated.

2) If variation in color, pattern, texture, or other characteristic is inherent in 
material or product represented by a Sample, submit at least three sets of 
paired units that show approximate limits of variations.

E. Contractor's Construction Schedule:  Comply with requirements specified in Division 01 
Section "Construction Progress Documentation" for Construction Manager's action.

F. Application for Payment:  Comply with requirements specified in Division 01 Section 
"Payment Procedures."
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G. Schedule of Values:  Comply with requirements specified in Division 01 Section "Payment 
Procedures."

H. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each 
portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design Include the following information in tabular form:

1. Name, address, and telephone number of entity performing subcontract or supplying 
products.

2. Number and title of related Specification Section(s) covered by subcontract.
3. Drawing number and detail references, as appropriate, covered by subcontract.
4. Number of Copies:  Submit two copies of subcontractor list, unless otherwise indicated.  

Architect will return one copy.

a. Mark up and retain one returned copy as a Project Record Document.

2.3 INFORMATIONAL SUBMITTALS

A. General:  Prepare and submit Informational Submittals required by other Specification Sections.

1. Number of Copies:  Submit one copy of each submittal, unless otherwise indicated.  
Architect will retain the one copy.

2. Test and Inspection Reports:  Comply with requirements specified in Division 01 Section 
"Quality Requirements."

B. Contractor's Construction Schedule:  Comply with requirements specified in Division 01 
Section "Construction Progress Documentation."

C. Qualification Data:  Prepare written information that demonstrates capabilities and experience 
of firm or person.  Include lists of completed projects with project names and addresses, names 
and addresses of architects and owners, and other information specified.

D. Product Test Reports:  Prepare written reports indicating current product produced by 
manufacturer complies with requirements in the Contract Documents.  Base reports on 
evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or 
on comprehensive tests performed by a qualified testing agency.

E. Schedule of Tests and Inspections:  Comply with requirements specified in Division 01 Section 
"Quality Requirements."

F. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of compatibility tests performed 
before installation of product.  Include written recommendations for primers and substrate 
preparation needed for adhesion.

G. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's 
standard form, indicating and interpreting results of field tests performed either during 
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installation of product or after product is installed in its final location, for compliance with 
requirements in the Contract Documents.

H. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and 
normal maintenance of products and equipment.  Comply with requirements specified in 
Division 01 Section "Operation and Maintenance Data."

I. Design Data:  Prepare written and graphic information, including, but not limited to, 
performance and design criteria, list of applicable codes and regulations, and calculations.  
Include list of assumptions and other performance and design criteria and a summary of loads.  
Include load diagrams if applicable.  Provide name and version of software, if any, used for 
calculations.  Include page numbers.

J. Manufacturer's Instructions:  Prepare written or published information that documents 
manufacturer's recommendations, guidelines, and procedures for installing or operating a 
product or equipment.  Include name of product and name, address, and telephone number of 
manufacturer.  Include the following, as applicable:

1. Preparation of substrates.
2. Required substrate tolerances.
3. Sequence of installation or erection.
4. Required installation tolerances.
5. Required adjustments.
6. Recommendations for cleaning and protection.

K. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized 
service representative's tests and inspections.  Include the following, as applicable:

1. Name, address, and telephone number of factory-authorized service representative 
making report.

2. Statement on condition of substrates and their acceptability for installation of product.
3. Statement that products at Project site comply with requirements.
4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken.
5. Results of operational and other tests and a statement of whether observed performance 

complies with requirements.
6. Statement whether conditions, products, and installation will affect warranty.
7. Other required items indicated in individual Specification Sections.

L. Insurance Certificates and Bonds:  Prepare written information indicating current status of 
insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of 
coverage, amounts of deductibles, if any, and term of the coverage.

M. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not submit to 
Architect.

1. Architect will not review submittals that include MSDSs and will return the entire 
submittal for resubmittal.
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2.4 DELEGATED DESIGN

A. Performance and Design Criteria:  Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated.

1. If criteria indicated are not sufficient to perform services or certification required, submit 
a written request for additional information to Architect.

B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required 
submittals, submit four copies of a statement, signed and sealed by the responsible design 
professional, for each product and system specifically assigned to Contractor to be designed or 
certified by a design professional.

1. Indicate that products and systems comply with performance and design criteria in the 
Contract Documents.  Include list of codes, loads, and other factors used in performing 
these services.

PART 3 - EXECUTION

3.1 CONTRACTOR'S REVIEW

A. Review each submittal and check for coordination with other Work of the Contract and for 
compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with 
approval stamp before submitting to Architect.

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name 
and location, submittal number, Specification Section title and number, name of reviewer, date 
of Contractor's approval, and statement certifying that submittal has been reviewed, checked, 
and approved for compliance with the Contract Documents.

3.2 ARCHITECT'S/ ACTION

A. General:  The Architect will return to the contractor without examination shop drawings, 
product data and other required submittals, which have not been prepared according to contract 
requirements.  Architect will not review submittals that do not bear Contractor's approval stamp 
and will return them without action.

B. Action Submittals:  Architect will review each submittal, make marks to indicate corrections or 
modifications required, and return it.  Architect will stamp each submittal with an action stamp 
and will mark stamp appropriately to indicate action taken, as follows:
1. No Exceptions Taken
2. Make Corrections Noted
3. Revise and Resubmit
4. Rejected
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C. Informational Submittals:  Architect will review each submittal and will not return it, or will 
return it if it does not comply with requirements.  Architect will forward each submittal to 
appropriate party.

D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned 
without review.

E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.

END OF SECTION 013300



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

HISTORIC TREATMENT PROCEDURES 013591 - 1

SECTION 013591 - HISTORIC TREATMENT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes general protection and treatment procedures for entire Project and the 
following specific work:

1. Historic removal and dismantling.
2. Lead Paint removal

B. Related Requirements:

1. Section 040120 "Maintenance of Unit Masonry" for specific requirements for cleaning 
and repairing clay masonry.

2. Section 080152.93 "Historic Treatment of Wood Windows" for specific requirements for 
cleaning and repairing wood windows.

3. Section 090190 "Maintenance of Painting and Coating" for specific requirements for 
stripping and repainting of decorative paint finishes.

1.3 DEFINITIONS

A. Consolidate:  To strengthen loose or deteriorated materials in place.

B. Dismantle:  To disassemble and detach items by hand from existing construction to the limits 
indicated, using small hand tools and small one-hand power tools, so as to protect nearby 
historic surfaces; and legally dispose of dismantled items off-site, unless indicated to be 
salvaged or reinstalled.

C. Existing to Remain:  Existing items that are not to be removed or dismantled.

D. Historic:  Spaces, areas, rooms, surfaces, materials, finishes, and overall appearance which are 
important to the successful rehabilitation as determined by Architect. 

E. Match:  To blend with adjacent construction and manifest no apparent difference in material 
type, species, cut, form, detail, color, grain, texture, or finish; as approved by Architect.

F. Reconstruct:  To remove existing item, replicate damaged or missing components, and reinstall 
in original position.
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G. Refinish:  To remove existing finishes to base material and apply new finish to match original, 
or as otherwise indicated.

H. Reinstall:  To protect removed or dismantled item, repair and clean it as indicated for reuse, and 
reinstall it in original position, or where indicated.

I. Remove:  Specifically for historic spaces, areas, rooms, and surfaces, the term means to detach 
an item from existing construction to the limits indicated, using hand tools and hand-operated 
power equipment, and legally dispose of it off-site, unless indicated to be salvaged or 
reinstalled.

J. Repair:  To correct damage and defects, retaining existing materials, features, and finishes while 
employing as little new material as possible.  Includes patching, piecing-in, splicing, 
consolidating, or otherwise reinforcing or upgrading materials.

K. Replace:  To remove, duplicate, and reinstall entire item with new material.  The original item is 
the pattern for creating duplicates unless otherwise indicated.

L. Replicate:  To reproduce in exact detail, materials, and finish unless otherwise indicated.

M. Reproduce:  To fabricate a new item, accurate in detail to the original, and in either the same or 
a similar material as the original, unless otherwise indicated.

N. Restore:  To consolidate, replicate, reproduce, repair, and refinish as required to achieve the 
indicated results.

O. Retain:  To keep existing items that are not to be removed or dismantled.

P. Reversible:  New construction work, treatments, or processes that can be removed or undone in 
the future without damaging historic materials unless otherwise indicated.

Q. Salvage:  To protect removed or dismantled items and deliver them to Owner.

R. Stabilize:  To provide structural reinforcement of unsafe or deteriorated items while maintaining 
the essential form as it exists at present; also, to reestablish a weather-resistant enclosure.

S. Strip:  To remove existing finish down to base material unless otherwise indicated.

1.4 INFORMATIONAL SUBMITTALS

A. Construction Schedule for Historic Treatments:  Indicate for entire Project the following for 
each activity to be performed in historic spaces, areas, and rooms, and on historic surfaces:

1. Detailed sequence of historic treatment work, with starting and ending dates, coordinated 
with Owner's continuing operations and other known work in progress.

2. Utility Services:  Indicate how long utility services will be interrupted.  Coordinate 
shutoff, capping, and continuation of utility services.

3. Coordination of Owner's and others' continuing occupancy of adjacent main house on 
site.
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4. Submit before work begins.

B. Qualification Data:  For lead paint removal.

C. Preconstruction Documentation:  Show preexisting conditions of adjoining construction and site 
improvements, including finish surfaces, that might be misconstrued as damage caused by 
Contractor's historic treatment operations.

D. Fire-Prevention Plan:  Submit before work begins.

1.5 QUALITY ASSURANCE

A. Lead Paint Removal Specialist Qualifications:  A firm that employs personnel experienced and 
skilled in the processes and operations indicated.

B. Fire-Prevention Plan:  Prepare a written plan for preventing fires during the Work, including 
placement of fire extinguishers, fire blankets, rag buckets, and other fire-prevention devices 
during each phase or process.  Coordinate plan with Owner's fire-protection equipment and 
requirements.  Include each fire watch's training, duties, and authority to enforce fire safety.

C. Regulatory Requirements:  Comply with notification regulations of authorities having 
jurisdiction before beginning removal and dismantling work.  Comply with hauling and disposal 
regulations of authorities having jurisdiction.

D. Standards:  Comply with ANSI/ASSE A10.6.

E. Historic Treatment Preconstruction Conference:  Conduct conference at Project site.

1. General:  Review methods and procedures related to historic treatment including, but not 
limited to, the following:

a. Review manufacturer's written instructions for precautions and effects of historic 
treatment procedures on materials, components, and vegetation.

b. Review and finalize historic treatment construction schedule; verify availability of 
materials, equipment, and facilities needed to make progress and avoid delays.

c. Review qualifications of personnel assigned to the work and assign duties.
d. Review material application, work sequencing, tolerances, and required clearances.
e. Review areas where existing construction is to remain and requires protection.

2. Removal and Dismantling:

a. Inspect and discuss condition of construction to be removed or dismantled.
b. Review requirements of other work that relies on substrates exposed by removal 

and dismantling work.

1.6 STORAGE AND PROTECTION OF HISTORIC MATERIALS

A. Salvaged Historic Materials:
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1. Clean only loose debris from salvaged historic items unless more extensive cleaning is 
indicated.

2. Pack or crate items after cleaning; cushion against damage during handling.  Label 
contents of containers.

3. Store items in a secure area until delivery to Owner.

B. Historic Materials for Reinstallation:

1. Repair and clean historic items as indicated and to functional condition for reuse.
2. Pack or crate items after cleaning and repairing; cushion against damage during handling.  

Label contents of containers.
3. Protect items from damage during transport and storage.
4. Reinstall items in locations indicated.  Comply with installation requirements for new 

materials and equipment unless otherwise indicated.  Provide connections, supports, and 
miscellaneous materials to make item functional for use indicated.

C. Existing Historic Materials to Remain:  Protect construction indicated to remain against damage 
and soiling from construction work.  Where permitted by Architect, items may be dismantled 
and taken to a suitable, protected storage location during construction work and reinstalled in 
their original locations after historic treatment and construction work in the vicinity is complete.

D. Storage and Protection:  When taken from their existing locations, catalog and store historic 
items within a weathertight enclosure where they are protected from wetting by rain, snow, 
condensation, or ground water, and from freezing temperatures.

1. Identify each item with a nonpermanent mark to document its original location.  Indicate 
original locations on plans elevations, sections, or photographs by annotating the 
identifying marks.

2. Secure stored materials to protect from theft.

1.7 PROJECT CONDITIONS

A. General Size Limitation in Historic Spaces:  Materials, products, and equipment used for 
performing the Work and for transporting debris, materials, and products shall be of sizes that 
clear surfaces within historic spaces, areas, rooms, and openings, including temporary 
protection, by 12 inches (300 mm) or more.

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 
far as practical.

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with removal and dismantling work.

D. Hazardous Materials:  Hazardous materials (specifically lead paint) are present in construction 
affected by removal and dismantling work.  A report on the presence of lead paint is on file for 
review at request of the owner.  Examine report to become aware of locations where lead paint 
materials are present. Contractor must be qualified for removal of lead paint.
1. Other than lead paint, hazardous material remediation is not expected to be encountered 

in the work. If materials suspected of containing asbestos materials are encountered, do 
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not disturb; immediately notify Architect and Owner.  Owner will remove asbestos 
materials under a separate contract.
a. Any active flaking (friable) lead paint will be removed by the owner prior to the 

start of the work in the area. All other lead paint is anticipated to be encapsulated 
with new paint and is not considered a hazardous condition. Coordinate with 
owner for timing of work, including exterior painting so that wood siding and trim 
will not remain exposed for long periods of time to the elements.

b. Contractor should have a current certification from the EPA and DHEC for RRP 
(lead renovation, repair, and painting) in order to complete work in areas of non-
friable lead paint when sanding is required for new work.

2. Do not disturb hazardous materials or items suspected of containing hazardous materials 
except under procedures specified elsewhere in the Contract Documents.

3. If unanticipated asbestos is suspected, stop work in the area of potential hazard, shut off 
fans and other airhandlers ventilating the area, and rope off area until the questionable 
material is identified.  Re-assign workers to continue work in unaffected areas.  Resume 
work in the area of concern after safe working conditions are verified.

E. Storage or sale of removed or dismantled items on-site is not permitted unless otherwise 
indicated.

PART 2 - PRODUCTS - (Not Used)

PART 3 - EXECUTION

3.1 HISTORIC REMOVAL AND DISMANTLING EQUIPMENT

A. Removal Equipment:  Use only hand-held tools except as follows or unless otherwise approved 
by Architect on a case-by-case basis:

1. Light jackhammers are allowed subject to Architect's approval.
2. Large air hammers are not permitted.

B. Dismantling Equipment:  Use manual, hand-held tools, except as follows or otherwise approved 
by Architect on a case-by-case basis:

1. Hand-held power tools and cutting torches are permitted only as submitted in the historic 
treatment program.  They must be adjustable so as to penetrate or cut only the thickness 
of material being removed.

2. Pry bars more than 18 inches (450 mm) long and hammers weighing more than 2 lb (0.9 
kg) are not permitted for dismantling work.

3.2 EXAMINATION

A. Preparation for Removal and Dismantling:  Examine construction to be removed or dismantled 
to determine best methods to safely and effectively perform removal and dismantling work.  
Examine adjacent work to determine what protective measures will be necessary.  Make 
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explorations, probes, and inquiries as necessary to determine condition of construction to be 
removed or dismantled and location of utilities and services to remain that may be hidden by 
construction that is to be removed or dismantled.

1. Verify that affected utilities have been disconnected and capped.
2. Inventory and record the condition of items to be removed and dismantled for 

reinstallation or salvage.
3. Before removal or dismantling of existing building elements that will be reproduced or 

duplicated in final Work, make permanent record of measurements, materials, and 
construction details required to make exact reproduction.

B. Survey of Existing Conditions:  Record existing conditions by use of preconstruction 
photographs. See specification section "Photographic Documentation".

1. Comply with requirements from owner for naming photographs.

3.3 PROTECTION, GENERAL

A. Comply with temporary barrier requirements in Section 015000 "Temporary Facilities and 
Controls."

B. Ensure that supervisory personnel are on-site and on duty when historic treatment work begins 
and during its progress.

C. Protect persons, motor vehicles, surrounding surfaces of building, building site, plants, and 
surrounding buildings from harm resulting from historic treatment procedures.

1. Use only proven protection methods, appropriate to each area and surface being 
protected.

2. Provide barricades, barriers, and temporary directional signage to exclude public from 
areas where historic treatment work is being performed.

3. Erect temporary protective covers over walkways and at points of pedestrian and 
vehicular entrance and exit that must remain in service during course of historic treatment 
work.

4. Contain dust and debris generated by removal and dismantling work and prevent it from 
reaching the public or adjacent surfaces.

5. Provide shoring, bracing, and supports as necessary.  Do not overload structural elements.
6. Protect floors and other surfaces along haul routes from damage, wear, and staining.

D. Temporary Protection of Historic Materials:

1. Protect existing historic materials with temporary protections and construction.  Do not 
deface or remove existing materials.

2. Do not attach temporary protection to historic surfaces except as indicated as part of the 
historic treatment program and approved by Architect.

E. Comply with each product manufacturer's written instructions for protections and precautions.  
Protect against adverse effects of products and procedures on people and adjacent materials, 
components, and vegetation.



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

HISTORIC TREATMENT PROCEDURES 013591 - 7

F. Utility and Communications Services:

1. Notify Owner, Architect, authorities having jurisdiction, and entities owning or 
controlling wires, conduits, pipes, and other services affected by the historic treatment 
work before commencing operations.

2. Disconnect and cap pipes and services as required by authorities having jurisdiction, as 
required for the historic treatment work.

3. Maintain existing services unless otherwise indicated; keep in service, and protect against 
damage during operations.  Provide temporary services during interruptions to existing 
utilities.

G. Existing Roofing:  Prior to the start of work in an area, install roofing protection.

3.4 PROTECTION DURING APPLICATION OF CHEMICALS

A. Protect motor vehicles, surrounding surfaces of building being restored, building site, plants, 
and surrounding buildings from harm or damage resulting from applications of chemical 
cleaners and paint removers.

B. Cover adjacent surfaces with protective materials that are proven to resist chemicals selected for 
Project unless chemicals being used will not damage adjacent surfaces as indicated in historic 
treatment program.  Use covering materials and masking agents that are waterproof, UV 
resistant, and will not stain or leave residue on surfaces to which they are applied.  Apply 
protective materials according to manufacturer's written instructions.  Do not apply liquid 
masking agents or adhesives to painted or porous surfaces.  When no longer needed, promptly 
remove protective materials staining.

C. Do not apply chemicals during winds of sufficient force to spread them to unprotected surfaces.

D. Neutralize and collect alkaline and acid wastes and legally dispose of off Owner's property.

E. Collect and dispose of runoff from chemical operations by legal means and in a manner that 
prevents soil contamination, soil erosion, undermining of paving and foundations, damage to 
landscaping, or water penetration into building interior.

3.5 PROTECTION FROM FIRE

A. General:  Follow fire-prevention plan and the following.

1. Comply with NFPA 241 requirements unless otherwise indicated.
2. Remove and keep area free of combustibles including, rubbish, paper, waste, and 

chemicals, except to the degree necessary for the immediate work.

3. Prohibit smoking by all persons within Project work and staging areas.

B. Heat-Generating Equipment and Combustible Materials:  Comply with the following 
procedures while performing work with heat-generating equipment or highly combustible 
materials, including welding, torch-cutting, soldering, brazing, paint removal with heat, or other 
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operations where open flames or implements utilizing high heat or combustible solvents and 
chemicals are anticipated:

1. Obtain Owner's approval for operations involving use of open-flame or welding or other 
high-heat equipment. Notify Owner at least 72 hours before each occurrence, indicating 
location of such work.

2. As far as practical, restrict heat-generating equipment to shop areas or outside the 
building.

3. Do not perform work with heat-generating equipment in or near rooms or in areas where 
flammable liquids or explosive vapors are present or thought to be present.  Use a 
combustible gas indicator test to ensure that the area is safe.

4. Use fireproof baffles to prevent flames, sparks, hot gases, or other high-temperature 
material from reaching surrounding combustible material.

5. Prevent the spread of sparks and particles of hot metal through open windows, doors, 
holes, and cracks in floors, walls, ceilings, roofs, and other openings.

C. Fire Extinguishers, Fire Blankets, and Rag Buckets:  Maintain fire extinguishers, fire blankets, 
and rag buckets for disposal of rags with combustible liquids.  Maintain each as suitable for the 
type of fire risk in each work area.  Ensure that nearby personnel and the fire watch are trained 
in fire-extinguisher and blanket operation.

3.6 GENERAL HISTORIC TREATMENT

A. Ensure that supervisory personnel are present when historic treatment work begins and during 
its progress.

B. Halt the process of deterioration and stabilize conditions unless otherwise indicated.  Perform 
work as indicated on Drawings.  Follow the procedures in subparagraphs below and procedures 
approved in historic treatment program:

1. Retain as much existing material as possible; repair and consolidate rather than replace.
2. Use additional material or structure to reinforce, strengthen, prop, tie, and support 

existing material or structure.
3. Use reversible processes wherever possible.
4. Use historically accurate repair and replacement materials and techniques unless 

otherwise indicated.
5. Record existing work before each procedure (preconstruction) and progress during the 

work with digital preconstruction documentation photographs. Comply with 
requirements in Section 013233 "Photographic Documentation."

C. Notify Architect of visible changes in the integrity of material or components whether due to 
environmental causes including biological attack, UV degradation, freezing, or thawing; or due 
to structural defects including cracks, movement, or distortion.

1. Do not proceed with the work in question until directed by Architect.

D. Where missing features are indicated to be repaired or replaced, provide features whose designs 
are based on accurate duplications rather than on conjectural designs, subject to approval of 
Architect.
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E. Where Work requires existing features to be removed or dismantled and reinstalled, perform 
these operations without damage to the material itself, to adjacent materials, or to the substrate.

F. Identify new and replacement materials and features with permanent marks hidden in the 
completed work to distinguish them from original materials.  Record a legend of identification 
marks and the locations of the items on record Drawings.

3.7 HISTORIC REMOVAL AND DISMANTLING

A. General:  Have removal and dismantling work performed by a qualified historic removal and 
dismantling specialist.  Ensure that historic removal and dismantling specialist's field 
supervisors are present when removal and dismantling work begins and during its progress.

B. Perform work according to the historic treatment program.

1. Provide supports or reinforcement for existing construction that becomes temporarily 
weakened by the work, until the work is completed.

2. Perform cutting by hand or with small power tools wherever possible.  Cut holes and 
slots neatly to size required, with minimum disturbance of adjacent work.

3. Do not operate air compressors inside building, unless approved by Architect in each 
case.

4. Do not drill or cut columns, beams, joints, girders, structural slabs, or other structural 
supporting elements, without having Contractor's professional engineer's written approval 
for each location before such work is begun.

5. Do not use explosives.

C. Water-Mist Sprinkling:  Use water-mist sprinkling and other wet methods to control dust only 
with adequate, approved procedures and equipment that ensure that such water will not create a 
hazard or adversely affect other building areas or materials.

D. Unacceptable Equipment:  Keep equipment that is not permitted for historic removal or 
dismantling work away from the vicinity where such work is being performed.

E. Removing and Dismantling Items on or near Historic Surfaces:

1. Use only dismantling tools and procedures within 12 inches (300 mm) of historic surface.  
Do not use pry bars.  Protect historic surface from contact with or damage by tools.

2. Unfasten items to be removed, in the opposite order from which they were installed.
3. Support each item as it becomes loosened to prevent stress and damage to the historic 

surface.
4. Dismantle anchorages.

F. Wood Repair:
1. Patch, piece-in, consolidate, or otherwise reinforce the wood using recognized 

preservation methods.

G. Metals:
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1. Clean to remove corrosion prior to repainting using the gentlest cleaning method possible 
appropriate for the particular type of metal. Repair as needed by patching, splicing, or 
otherwise reinforcing the metal following recognized preservation methods.

H. Windows:
1. Retain and preserve windows and their functional and decorative features. Clean, remove 

rust, deteriorated paint, and reapply protective coating systems.
2. Re-caulk and install weatherstripping.
3. Repair window frames and sash by patching, splicing, consolidating, or otherwise 

reinforcing.
4. Reuse serviceable window hardware.
5. Storm Windows: Install storm windows with air-tight gaskets, ventilating holes, and 

removable clips to ensure proper maintenance and to avoid condensation damage to 
historic windows.

I. Masonry Walls:
1. Replace individual bricks that are too damaged to remain in place with new masonry 

bricks to match existing in color, texture, profile, and size. Remove masonry carefully 
and erect temporary bracing and supports as needed to prevent collapse of materials 
being removed, repaired, and replaced.
a. During removal, Contractor is responsible for the stability of the partially 

remaining wall.  Notify Architect of the condition of temporary bracing for wall if 
work is temporarily stopped during the wall's removal.

2. Clean masonry surfaces with the gentlest possible method, using low pressure water and 
detergents and natural bristle brushes.

3. Repoint mortar joints where there is evidence of deterioration by hand. Do not disturb 
intact mortar.

4. Do not use chemical cleaning solutions.
5. Duplicate new mortar to match existing in strength, composition, color, texture, joint 

width, and profile.

J. Interior Features:
1. Protect interior features such as mantels against damage during construction by covering 

them with heavy canvas or plastic.
2. Apply appropriate surface treatments such as cleaning, rust removal, limited paint 

removal, and reapplication of protective coating system.
3. Protect interior against arson and vandalism before project work begins by erecting 

protective fencing, boarding up windows, and installing smoke detectors

K. Loose Plaster:  Identify loose, non-historic plaster and separate it from its substrate by tapping 
with a hammer and prying with a chisel or screwdriver.  Do not use pry bars.  Leave sound, 
firmly adhered plaster in place.  Do not damage, remove, or dismantle historic plasterwork 
except where indicated or where it is an immediate hazard to personnel and as approved by 
Architect.

L. Painting: Remove damaged or deteriorated paint only to the next sound layer using the gentlest 
method possible prior to repainting. Apply compatible paint coating systems following proper 
surface preparation.



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

HISTORIC TREATMENT PROCEDURES 013591 - 11

M. Plants:
1. Do not use heavy machinery in areas where it may disturb or damage landscape features 

and archaeological resources.
2. Protect historic plantings by pruning and vegetation management.

N. Anchorages:

1. Remove anchorages associated with removed items.
2. Dismantle anchorages associated with dismantled items.
3. In non-historic surfaces, patch holes created by anchorage removal or dismantling 

according to the requirements for new work.
4. In historic surfaces, patch or repair holes created by anchorage removal or dismantling 

according to Section specific to the historic surface being patched.

END OF SECTION 013591



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

QUALITY REQUIREMENTS 014000 - 1

SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for quality assurance and 
quality control.

1.3 DEFINITIONS

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements.

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that actual products incorporated into the Work and 
completed construction comply with requirements.  Services do not include contract 
enforcement activities performed by Architect.

C. Mockups:  Full-size, physical assemblies that are constructed on-site.  Mockups are used to 
verify selections made under sample submittals, to demonstrate aesthetic effects and, where 
indicated, qualities of materials and execution, and to review construction, coordination, testing, 
or operation; they are not Samples. 

D. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a testing 
agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to 
establish product performance and compliance with industry standards.

E. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation 
of the Work and for completed Work.

F. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing 
laboratory shall mean the same as testing agency.

G. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, 
including installation, erection, application, and similar operations.
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1. Using a term such as "carpentry" does not imply that certain construction activities must 
be performed by accredited or unionized individuals of a corresponding generic name, 
such as "carpenter."  It also does not imply that requirements specified apply exclusively 
to tradespeople of the corresponding generic name.

H. Experienced:  When used with an entity, "experienced" means having successfully completed a 
minimum of five previous projects similar in size and scope to this Project; being familiar with 
special requirements indicated; and having complied with requirements of authorities having 
jurisdiction.

1.4 CONFLICTING REQUIREMENTS

A. General:  If compliance with two or more standards is specified and the standards establish 
different or conflicting requirements for minimum quantities or quality levels, comply with the 
most stringent requirement.  Refer uncertainties and requirements that are different, but 
apparently equal, to Architect for a decision before proceeding.

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be 
the minimum provided or performed.  The actual installation may comply exactly with the 
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.  
To comply with these requirements, indicated numeric values are minimum or maximum, as 
appropriate, for the context of requirements.  Refer uncertainties to Architect for a decision 
before proceeding.

1.5 SUBMITTALS

A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include proof of qualifications in the form of a 
recent report on the inspection of the testing agency by a recognized authority.

B. Reports:  Prepare and submit certified written reports that include the following:

1. Date of issue.
2. Project title and number.
3. Name, address, and telephone number of testing agency.
4. Dates and locations of samples and tests or inspections.
5. Names of individuals making tests and inspections.
6. Description of the Work and test and inspection method.
7. Identification of product and Specification Section.
8. Complete test or inspection data.
9. Test and inspection results and an interpretation of test results.
10. Record of temperature and weather conditions at time of sample taking and testing and 

inspecting.
11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements.
12. Name and signature of laboratory inspector.
13. Recommendations on retesting and reinspecting.
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C. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents, established for 
compliance with standards and regulations bearing on performance of the Work.

1.6 QUALITY ASSURANCE

A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels 
required; individual Specification Sections specify additional requirements.

B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling 
work similar in material, design, and extent to that indicated for this Project, whose work has 
resulted in construction with a record of successful in-service performance.

C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar 
to those indicated for this Project and with a record of successful in-service performance, as 
well as sufficient production capacity to produce required units.

D. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated 
for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units.

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated.  Engineering services are defined as those performed 
for installations of the system, assembly, or product that are similar to those indicated for this 
Project in material, design, and extent.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 014000
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SECTION 014100 - SPECIAL INSPECTIONS AND TESTING 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for special inspections. 

B. Special inspection services are required to verify compliance with requirements specified or 

indicated.  These services do not relieve Contractor of responsibility for compliance with the 

Contract Document requirements. 

C. The owner will hire a Special Inspections firm to perform special inspections testing and 

monitoring, and is to submit reports and other items indicated in this specification section unless 

noted otherwise.  Contractor is to cooperate with owner's testing agency and is to allow they 

appropriate level of access to the work.  Refer to Quality Control section of this specification. 

D. Related Sections include the following: 

1. Division 1 Section "Quality Requirements" for other quality assurance and quality control 

requirements not indicated in this Section. 

2. Divisions 2 through 33 Sections for specific and additional requirements. 

1.2 SUBMITTALS 

A. Reports:  Prepare and submit certified written reports that include the following: 

1. Date of issue. 

2. Project title and number. 

3. Name, address, and telephone number of inspecting agency. 

4. Dates and locations of inspections. 

5. Names of individuals making inspections. 

6. Description of the Work and inspection method. 

7. Identification of product and Specification Section. 

8. Complete test or inspection data. 

9. Test and inspection results and an interpretation of results. 

10. Record of temperature and weather conditions at time of sample taking and testing and 

inspecting. 

11. Comments or professional opinion on whether tested or inspected Work complies with the 

Contract Document requirements. 

12. Name and signature of inspector. 

13. Recommendations on retesting and reinspecting. 

B. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, 

certifications, inspection reports, releases, correspondence, records, and similar documents, 

established for compliance with standards and regulations bearing on performance of the Work. 
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1.3 QUALITY ASSURANCE 

A. Statement of Special Inspections:  Per 2021 IBC Section 1704.3.1 

1. Content of Statement of Special Inspections: 

a.  The materials, systems, components and work required to have special inspections 

 has been determined by the registered design professional of responsible charge as 

 identified in this specification section.  

 

2. Type and Content of each Special Inspection and Testing: 

a. Refer to Schedule of Special Inspections provided in this specification section. 

 

3. The type and frequency of Special Inspections required are also listed on the Schedule of 

Special Inspections included at the end of this Section.  Refer to the indicated specification 

reference for additional detail including whether each type of special inspection is periodic 

or continuous. 

 

4. Testing and Special Inspections Reports shall be prepared on a weekly basis and shall 

contain copies of all Daily Reports, Discrepancy Notices, and any other reports as 

described in section 1.2.A above.  The Weekly report shall be distributed to the following 

parties:   

a. South Carolina PRT Project Manager: Kevin Kibbler 

b. Architect of Record:  The Boudreaux Group, Inc.  

c. Contractor: (to be determined)  

 

B. Statement of Special Inspections for Seismic Resistance:  Per 2021 IBC Sections 1704.3.2. 

1. Seismic Category C 

 

2. The Special Inspections for the seismic force resisting systems for this Project are listed on 

the Schedule of Special Inspections included at the end of this Section.  Refer to the 

indicated specification reference for additional detail including whether each type of special 

inspection is periodic or continuous. 

3. Testing:   

a. Submit certificates of compliance as required in Submittal paragraphs listed in 

specification reference column of “Schedule of Special Inspections”. 

 

4. The type and frequency of Special Inspections required are listed on the Schedule of 

       Special Inspections included at the end of this Section. 

                            

5. Testing and Special Inspections Reports shall be prepared on a weekly basis and shall 

contain copies of all Daily Reports, Discrepancy Notices, and any other reports as 
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described in section 1.2.A above.  The Weekly report shall be distributed to the following 

parties:   

a. University of South Carolina: Pete Fisher 

b. Architect of Record:  The Boudreaux Group, Inc 

c. Contractor: TBD 

d. Civil Engineer: ADC Engineering 

e. Structural Engineer of Record:  Mabry Engineering 

f. Mechanical Engineer of Record:  Swygert & Associates 

g. Electrical Engineer of Record:  Belka Engineering Assoc. 

 

6. An architect from The Boudreaux Group will perform regular observations of the 

construction progress for general conformance with the Contract Documents. 

7. An Engineer from Swygert & Associates will perform observations of the mechanical and 

plumbing systems for general conformance with the Contract Documents at significant 

construction stages and at completion of the Project. 

8. An Engineer from Belka Engineering Associates will perform observations of the electrical 

systems for general conformance with the Contract Documents at significant construction 

stages and at completion of the Project. 

9. A report of each observation will be prepared and distributed to the Architect for 

distribution to the Contractor, and Owner and Special Inspections Testing Agency. 

 

1.4 QUALITY CONTROL 

A. Responsibilities: 

1. Owner:  Pay for initial services indicated in this Section. 

2. Contractor:  Payment for retesting and re-inspecting services shall be withheld from the 

contractor’s payment application, if initial services failed to comply with the Contract 

Documents. 

B. Refer to Division 1 Section "Quality Requirements" for other quality assurance and quality 

control requirements not indicated in this Section. 

C. Associated Services:  Contractor to cooperate with personnel performing required inspections 

and provide reasonable auxiliary services as requested.  Provide the following: 

1. Access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Adequate quantities of representative samples of materials that require testing and 

inspecting.  Assist agency in obtaining samples. 

4. Facilities for storage and field curing of test samples. 

5. Delivery of samples to testing agencies. 

6. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 

7. Security and protection for samples and for testing and inspecting equipment at Project site. 
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D. Coordination:  Contractor to coordinate sequence of activities to accommodate required special 

inspections with a minimum of delay and to avoid necessity of removing and replacing 

construction to accommodate testing and inspecting. 

1. Statement of Special Inspections:  As indicated at end of this Section. 

2. Schedule of Special Inspection Services:  As indicated at end of this Section. 

1.5 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections:  Conducted by the qualified special inspector or agency 

indicated, as required by authorities having jurisdiction, and as indicated in Schedule of Special 

Inspection Services at end of this Section. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Prepare a record of tests and inspections.  Include the following: 

1. Date test or inspection was conducted. 

2. Description of the Work tested or inspected. 

3. Date test or inspection results were transmitted to Architect. 

4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to 

test and inspection log for Architect's reference during normal working hours. 

C. Refer to Division 1 Section "Quality Requirements" for other tests and inspections not indicated 

in this Section. 

3.2 REPAIR AND PROTECTION 

A. General:  On completion of testing, inspecting, and similar services, repair damaged 

construction and restore substrates and finishes. 

 

1. Provide materials and comply with installation requirements specified in other 

Specification Sections.  Restore patched areas and extend restoration into adjoining areas 

with durable seams that are as invisible as possible. 

2. Comply with the Contract Document requirements for Division 1 Section "Cutting and 

Patching." 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility. 
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STATEMENT OF SPECIAL INSPECTIONS 

  
PROJECT NAME:   University of South Carolina – Taylor House Interior Renovation 

 

CONSTRUCTION MANGER/ARCHITECT/ENGINEER:  The Boudreaux Group , ADC Engineering, 

Swygert & Associates, Belka Engineering Assoc., Mabry Engineering  

 

The following firms and/or individuals are designated to perform the Special Inspections of the material 

or work designated below.  The firms and /or individuals have the experience, qualifications, 

certifications and/or licenses required to perform the Special Inspections indicated. 
 

 

Material/Work to be Inspected: All Special Inspections 
 

Firm/Individual Name:  TBD 
 

 

 

Responsibilities of the special inspectors are indicated on the attached Schedule of Special Inspections. 

Discrepancies shall be brought to the immediate attention of the Contractor so that corrective action can 

be taken in a timely manner.  Copies of all test reports and test data shall be obtained from the inspectors 

by the A/E on a timely basis. 

 
 

The Boudreaux Group; Karen G. Quinn, AIA, Project Manager 
(Print or Type Name of A/E Representative) 

 

 

 

 

   07.24.23 

________________________________________          _____________ 

(Signature)         (Date) 
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SCHEDULE OF SPECIAL INSPECTIONS AND TESTING 

Under the Provisions Section 1704 of 2018 IBC, and Chapter 1 of the 2021 IBC, and for Miscellaneous Areas 

 

Project Name:    University of South Carolina – Taylor House Interior Renovation 
  

FABRICATORS (IBC 1704.2.5.1) 

       Approved   N/A 

Fabricator 

Yes  No�    Approved Fabricator Yes No 

IF CERTIFIED STEEL FABRICATION SHOP, FILL IN BELOW: 

Fabricators Name:  

Fabricators Plant Location:  

Required in-plant   Steel Construction   Welding   Details 

Inspections 
 

STEEL (IBC 1705.2, AISC 360 & AWS) 

Item Detailed Instructions and Frequencies 
High Strength Bolting   Continuous  Periodic N/A 

WELDING    Continuous  Periodic N/A 

Complete & partial penetration 

groove welds 
 Continuous  Periodic N/A 

Multi-pass fillet welds  Continuous   Periodic N/A 

Single-pass fillet welds >5/16”  Continuous   Periodic N/A 

Single-pass fillet welds ≤5/16”   Continuous   Periodic N/A 

Diagonal bracing welds   Continuous   Periodic N/A 

Floor & roof deck and acoustical 

deck connection 
  Continuous   Periodic N/A 

REINFORCEMENT STEEL   Continuous   Periodic N/A 

Verification of weldability   Continuous   Periodic N/A 

Shear wall and shear 

reinforcement 
  Continuous   Periodic N/A 

Other reinforcement   Continuous  Periodic N/A 

Steel frame joint details   Continuous   Periodic N/A 

Light gage wall and truss framing 

member sizes and connections 
  Continuous   Periodic N/A 

 

CONCRETE CONSTRUCTION (IBC 1705.3) 

Item Detailed Instructions and Frequencies 
Materials (1705.3.2)   Continuous � Periodic Each pour 

Steel placement   Continuous � Periodic Prior to each pour 

Steel welding   Continuous   Periodic N/A 

Bolts prior & during placement   Continuous � Periodic Prior to each pour 

Use of required design mix   Continuous �Periodic Each pour 

Concrete sampling for strength 

test, slump, air content, and 

temperature of concrete 

  Continuous � Periodic Each pour 

Concrete placement   Continuous � Periodic Each pour 
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Curing temperature and 

techniques 
  Continuous � Periodic Each pour 

Pre-stressed concrete   Continuous   Periodic N/A 

Pre-cast concrete   Continuous   Periodic N/A 

Posttensioned concrete   Continuous   Periodic N/A 

Form work   Continuous   Periodic N/A 

 

MASONRY CONSTRUCTION (IBC 1705.4) 

Item Detailed Instructions and Frequencies 
As masonry construction begins:   Also refer to Specification Section 042000 Unit Masonry 

    

Site prepared mortar   Continuous   Periodic N/A 

Construction of mortar joints   Continuous   Periodic N/A 

Location of reinforcement, 

connectors, pre-stressing tendons 

and anchorages 

  Continuous  Periodic N/A 

Pre-stressing technique   Continuous   Periodic N/A 

Grade and size of pre-stressing 

tendons and anchorages 
  Continuous   Periodic N/A 

Inspection program verify: 

Size and location of structural 

elements 
  Continuous   Periodic N/A 

Type, size and location of anchors   Continuous  Periodic N/A 

Size, grade and type of 

reinforcement 
  Continuous   Periodic N/A 

Welding of reinforcement   Continuous   Periodic N/A 

Cold and hot weather protection   Continuous   Periodic N/A 

Application and measurement of 

pre-stressing force 
  Continuous   Periodic N/A 

Prior to grouting verify: 

Clean grout space    Continuous   Periodic N/A 

Placement of reinforcement   Continuous   Periodic N/A 

Grout mix   Continuous   Periodic N/A 

Mortar joints   Continuous   Periodic N/A 

Grout placement     

Continuous 

  Periodic N/A 

Grout specimens and prisms   Continuous   Periodic N/A 

Construction and submittal 

compliance verification 
  Continuous   Periodic N/A 

Empirical masonry – Cat. I-III 

(1705.4.1) 
  Continuous   Periodic N/A 

Empirical masonry – Cat. IV 

(1705.4.1) 
  Continuous   Periodic N/A 

Engineered masonry – Cat. I-III 

(1705.4.1) 
  Continuous   Periodic N/A 

Engineered masonry – Cat. IV 

(1705.4.1) 
  Continuous   Periodic N/A 
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Engineering & pre-stressing steel 

(1708.3) 
  Continuous   Periodic N/A 

Non-structural component    Continuous   Periodic N/A 

Qualification of mechanical & 

electrical equipment (1705.12.6) 
  Continuous   Periodic N/A 

Seismically isolated structures 

(1705.12.8) 
  Continuous   Periodic N/A 

Testing for seismic resistance is   Continuous   Periodic N/A 

 

WOOD CONSTRUCTION (IBC 1705.5) 

Item Detailed Instructions and Frequencies 
Prefabricated elements & 

assembly 
  Continuous Periodic N/A 

Wood roof sheathing nailing   Continuous � Periodic When Complete 

Anchorage and blocking of wood 

roof framing 
  Continuous � Periodic Prior to Epoxy 

 

SOILS CONSTRUCTION (IBC 1705.6) 

Item Detailed Instructions and Frequencies 
Site preparation   Continuous  Periodic N/A 

Site fill material   Continuous   Periodic N/A 

Site fill lift thickness   Continuous  Periodic N/A 

Site fill soil densities  Continuous  Periodic N/A 

Backfill soils materials  Continuous   Periodic N/A 

Backfill soil densities  Continuous  Periodic N/A 

Excavation Depth   Continuous  Periodic N/A 

 

PIER FOUNDATIONS (IBC 1705.7 through 1705.9) 

Item Detailed Instructions and Frequencies 
Observe drilling operation and 

reporting 
  Continuous   Periodic N/A 

Verify placement & installation 

data 
  Continuous   Periodic N/A 

 

 

SPECIAL INSPECTIONS FOR WIND RESISTANCE  (IBC 1705.11) 

Item Detailed Instructions and Frequencies 
Structural Wood   Continuous   Periodic N/A 

Cold-formed steel light-frame 

construction 
  Continuous   Periodic N/A 

Wind-resisting components   Continuous   Periodic N/A 

    

 

SPECIAL INSPECTIONS FOR SEISMIC RESISTANCE  (IBC 1705.12) 

Item Detailed Instructions and Frequencies 
Structural Steel   Continuous   Periodic N/A 

Structural Wood   Continuous   Periodic N/A 
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Cold-formed steel light-framed 

construction 
  Continuous   Periodic N/A 

Designated Seismic System   Continuous   Periodic N/A – Seismic Class C 

Architectural Components   Continuous   Periodic N/A – Seismic Class C 

Mechanical and Electrical 

Components 
  Continuous  Periodic N/A 

Storage racks   Continuous   Periodic N/A 

Seismic Isolation Systems   Continuous   Periodic N/A 

 

 

TESTING AND QUALIFICATION FOR SEISMIC RESISTANCE  (IBC 1705.13) 

Item Detailed Instructions and Frequencies 
Concrete Reinforcement   Continuous  Periodic N/A 

Structural Steel   Continuous   Periodic N/A 

Seismic Certification of 

nonstructural components 
  Continuous   Periodic N/A 

 

 
 

SPRAYED FIRE-RESISTANT MATERIALS (IBC 1705.14) 

Item Detailed Instructions and Frequencies 
Structural member surface 

conditions 
  Continuous   Periodic N/A 

Material application   Continuous   Periodic N/A 

Material thickness   Continuous   Periodic N/A 

Material density   Continuous   Periodic N/A 

Bonding strength   Continuous   Periodic N/A 

 

MASTIC AND INTUMESCENT FIRE-RESISTANT COATINGS (IBC 1705.15) 

Item Detailed Instructions and Frequencies 
Material and installation   Continuous   Periodic N/A 

 

DIRECT APPLIED EXTERIOR FINISH SYSTEM (DEFS) EXTERIOR INSULATION AND 

FINISH SYSTEMS (EIFS) (IBC 1705.16) 

Item Detailed Instructions and Frequencies 
Material and installation   Continuous   Periodic N/A 

Water-resistive barrier coating   Continuous   Periodic N/A 

 

 

 

FIRE-RESISTANT PENETRATIONS AND JOINTS  (IBC 1705.17) 

Item Detailed Instructions and Frequencies 
Penetration Firestops   Continuous   Periodic N/A under 500 occupants 

Fire-Resistant joint systems   Continuous   Periodic N/A under 500 occupants 

 

 

SMOKE CONTROL (IBC 1705.18) 
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Item Detailed Instructions and Frequencies 
Material    Continuous   Periodic N/A  

Installation    Continuous   Periodic N/A 

 

 

MISCELLANEOUS AREAS 

Item Detailed Instructions and Frequencies 

These inspections are recommended by the Architect/Engineer 
Suspended Ceiling Grid Clips   Continuous �  Periodic  

Suspended Ceiling wire spacing 

(Seismic) 
  Continuous �  Periodic  

Soils backfill (specify locations 

and frequency) 
  Continuous � Periodic See 312000 Earth Moving 

Soils for curb and gutter (specify 

locations and frequency) 
  Continuous � Periodic See 312000 Earth Moving 

Soils for parking lots (specify 

locations and frequency) 
  Continuous  Periodic N/A 

Soils for utility trench backfill   Continuous  Periodic N/A 

Reinforcement for slab on grade 

sidewalks and drive approaches 

(specify locations and frequency) 

  Continuous � Periodic See 321313 Concrete paving 

Reinforcement for interior slab on 

grade (specify locations and 

frequency) 

  Continuous  Periodic N/A 

Concrete testing for slab on grade 

sidewalks and drive approaches 

(specify locations and frequency) 

  Continuous   Periodic N/A 

Concrete testing for interior slab 

on grade (specify locations and 

frequency) 

  Continuous  Periodic N/A 

Masonry Veneer (specify 

locations and frequency) 
  Continuous   Periodic N/A 

Gypsum Board Inspections.  

Inspection of gypsum board at fire 

rated assemblies 

  Continuous �  Periodic Check for Compliance with UL Fire Rated 

Assemblies indicated on drawings. 

Fire Resistance Penetration 

Inspection.  Inspection of joint 

and penetration protection 

required by IBC 712 and IBC 713. 

  Continuous �  Periodic Check for Compliance with UL Fire Rated 

Assemblies indicated on drawings. 

Asphalt inspection (specify 

locations and frequency) 
  Continuous  Periodic N/A 

Asphalt testing (specify locations 

and frequency) 
  Continuous  Periodic N/A 

Inspection of seismic resistance 

(specify locations and frequency) 
  Continuous  Periodic N/A 

Chilled water line welding 

(specify locations and frequency) 
  Continuous   Periodic N/A 

Sealing of joints for duct work   Continuous �  Periodic After material installation, before ductwork 

insulation is installed. 

Seismic supports for electrical 

raceways, cable trays and lights 
  Continuous � Periodic Specification 260548.16 

Seismic supports for plumbing   Continuous   Periodic Not required. 
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lines including gas, water and 

steam and condensation 

Seismic bracing for mechanical 

units 
  Continuous   Periodic N/A 

Energy Efficiency Inspection.  

Inspection to determine 

compliance with IBC Chapter 13 

  Continuous   Periodic Not Required 

Energy Efficiency.  Envelope 

Insulation R-Value of 
  Continuous   Periodic Not Required 

Energy Efficiency. Fenestration 

U-Value  
  Continuous   Periodic Not Required 

Mechanical Inspections: Rough-in 

inspection prior to wall or ceiling 

membranes 

  Continuous �  Periodic International Mechanical Code 2021-112.2.2 

 

Plumbing Inspections: 

Underground inspection after 

trenches or ditches are excavated 

and piping installed prior to 

backfill. 

  Continuous �  Periodic International Plumbing Code 2021-112.2.1 

 

Plumbing Inspections: 

Rough-in inspection prior to wall 

or ceiling membranes 

  Continuous �  Periodic International Plumbing Code 2021-112.2.2 

 

Electrical Inspections: 

Underground inspection after 

trenches or ditches are excavated 

and piping installed prior to 

backfill. 

  Continuous   Periodic Not required. 

Electrical Inspections:  Rough-in 

inspections prior to wall or ceiling 

membranes 

  Continuous  � Periodic Specification 260533, SFPA 70-2020 

 

Electrical Inspections:  Lighting 

Control Systems 
  Continuous  � Periodic Specification 260923 

 

Also include areas with dimming controls 

Electrical Inspections:  Inspection 

of label and anchorage of 

electrical equipment 

  Continuous �  Periodic Specification 260553 

NFPA 70-2020 

Suspended Ceiling Grid Clips   Continuous �  Periodic  

Suspended Ceiling wire spacing 

(Seismic) 
  Continuous �  Periodic  

Soils backfill (specify locations 

and frequency) 
  Continuous � Periodic See 312000 Earth Moving 

Soils for curb and gutter (specify 

locations and frequency) 
  Continuous  Periodic N/A 

Water main – Hydrostatic Testing   Continuous � Periodic Refer to Spec 22-11-13 section 3.12 

 

 

 

Special Inspectors shall: 

1. Perform the inspection and testing work indicated in the schedule of special inspections and testing schedule 

2. Be approved by the Building Official prior to performing any duties; 

3. Provide proof of licensure as a special inspector by the State of South Carolina for each type of inspection; 

4. Inspection reports are to meet the requirements of IBC 2018 1704.2.4 
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5. Inspection reports are to be submitted to the engineer, architect and project manager within 72 hours of 

inspections; 

6. A final inspection report shall be submitted following completion of the project documenting the types of 

special inspections performed and a statement indicating that the structure is in compliance with drawings, 

specifications and applicable codes.  IBC 2018 Code 1704.2.4 

7.  Complete SE-962 Statement of Special Inspections Responsibilities and submit with building permit to OSE. 

 

END OF SECTION  014100 
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Attachment 

CONTRACTOR’S STATEMENT OF RESPONSIBILITY 

SPECIAL INSPECTIONS 
 

 
To be completed by the General Contractor and every Subcontractor responsible for the construction of 

designated systems and components listed in the Statement of Special Inspections.  Submit separate 

copies to the Building Official, A/E  and the Owner. 

 

PROJECT NAME:   University of South Carolina – Taylor House Interior Renovation 

 

OWNER:         University of South Carolina 

 

A Statement of Special Inspections including seismic requirements as required by Section 1705 of the 

2012 International Building Code has been defined for this Project.  The required Statement of Special 

Inspections is listed in Section 014100 – Special Inspection and Testing.  The program designates 

building elements covered and references requiring Special Inspections and Testing that are part of the 

Statement of Special Inspections. 

 

As a Contractor responsible for the construction of the designated systems and components listed in the 

Statement of Special Inspections, I acknowledge the following: 

 

1. We acknowledge awareness of the special requirements contained in the quality 

assurance plan. 

2. We acknowledge that control will be exercised to obtain conformance with the 

construction documents approved by the Building Office. 

3. Procedures will be maintained for exercising control within our organization to ensure 

compliance for the method and frequency of reporting and for the distribution of the 

reports.  (Attach description of the procedures to be instituted.) 

4. Person(s) in our organization exercising control of the quality assurance plan 

requirements and their qualifications are identified in the attachment provided.  (Attach 

list of personnel with qualifications.) 

 

Submitted by: 

 

_______________________________________________________ 

(Type or Print Name of Firm) 

 

_______________________________________________________ 

(Type or Print Name of Firm Owner, Partner or Corporate Secretary) 

 

_______________________________________________________ 

Signature     Date 

 

Owner’s Authorization: 

  

_______________________________________________________ 

Signature     Date 
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SECTION 014200 - REFERENCES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 DEFINITIONS

A. General:  Basic Contract definitions are included in the Conditions of the Contract.

B. "Approved":  When used to convey Architect's action on Contractor's submittals, applications, 
and requests, "approved" is limited to Architect's duties and responsibilities as stated in the 
Conditions of the Contract.

C. "Directed":  A command or instruction by Architect.  Other terms including "requested," 
"authorized," "selected," "required," and "permitted" have the same meaning as "directed."

D. "Indicated":  Requirements expressed by graphic representations or in written form on 
Drawings, in Specifications, and in other Contract Documents.  Other terms including "shown," 
"noted," "scheduled," and "specified" have the same meaning as "indicated."

E. "Regulations":  Laws, ordinances, statutes, and lawful orders issued by authorities having 
jurisdiction, and rules, conventions, and agreements within the construction industry that control 
performance of the Work.

F. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, assembly, 
installation, and similar operations.

G. "Install":  Operations at Project site including unloading, temporarily storing, unpacking, 
assembling, erecting, placing, anchoring, applying, working to dimension, finishing, curing, 
protecting, cleaning, and similar operations.

H. "Provide":  Furnish and install, complete and ready for the intended use.

I. "Project Site":  Space available for performing construction activities.  The extent of Project site 
is shown on Drawings and may or may not be identical with the description of the land on 
which Project is to be built.

1.3 INDUSTRY STANDARDS

A. Applicability of Standards:  Unless the Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and effect as if 
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bound or copied directly into the Contract Documents to the extent referenced.  Such standards 
are made a part of the Contract Documents by reference.

B. Publication Dates:  Comply with standards in effect as of date of the Contract Documents unless 
otherwise indicated.

C. Copies of Standards:  Each entity engaged in construction on Project should be familiar with 
industry standards applicable to its construction activity.  Copies of applicable standards are not 
bound with the Contract Documents.

1. Where copies of standards are needed to perform a required construction activity, obtain 
copies directly from publication source.

1.4 ABBREVIATIONS AND ACRONYMS

A. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities indicated in Thomson 
Gale's "Encyclopedia of Associations" or in Columbia Books' "National Trade & Professional 
Associations of the U.S."

B. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities in the following list.  
Names, telephone numbers, and Web sites are subject to change and are believed to be accurate 
and up-to-date as of the date of the Contract Documents.

AA Aluminum Association, Inc. (The) (703) 358-2960
www.aluminum.org

AAADM American Association of Automatic Door Manufacturers (216) 241-7333
www.aaadm.com

AABC Associated Air Balance Council (202) 737-0202
www.aabchq.com

AAMA American Architectural Manufacturers Association (847) 303-5664
www.aamanet.org

AASHTO American Association of State Highway and Transportation 
Officials

(202) 624-5800

www.transportation.org

AATCC American Association of Textile Chemists and Colorists (The) (919) 549-8141
www.aatcc.org

ABAA Air Barrier Association of America (866) 956-5888
www.airbarrier.org
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ABMA American Bearing Manufacturers Association (202) 367-1155
www.abma-dc.org

ACI ACI International (248) 848-3700
(American Concrete Institute)
www.aci-int.org

ACPA American Concrete Pipe Association (972) 506-7216
www.concrete-pipe.org

AEIC Association of Edison Illuminating Companies, Inc. (The) (205) 257-2530
www.aeic.org

AF&PA American Forest & Paper Association (800) 878-8878
www.afandpa.org (202) 463-2700

AGA American Gas Association (202) 824-7000
www.aga.org

AGC Associated General Contractors of America (The) (703) 548-3118
www.agc.org

AHA American Hardboard Association
(Now part of CPA)

AHAM Association of Home Appliance Manufacturers (202) 872-5955
www.aham.org

AI Asphalt Institute (859) 288-4960
www.asphaltinstitute.org

AIA American Institute of Architects (The) (800) 242-3837
www.aia.org (202) 626-7300

AISC American Institute of Steel Construction (800) 644-2400
www.aisc.org (312) 670-2400

AISI American Iron and Steel Institute (202) 452-7100
www.steel.org

AITC American Institute of Timber Construction (303) 792-9559
www.aitc-glulam.org

ALCA Associated Landscape Contractors of America
(Now PLANET - Professional Landcare Network)

ALSC American Lumber Standard Committee, Incorporated (301) 972-1700
www.alsc.org
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AMCA Air Movement and Control Association International, Inc. (847) 394-0150
www.amca.org

ANSI American National Standards Institute (202) 293-8020
www.ansi.org

AOSA Association of Official Seed Analysts, Inc. (405) 780-7372
www.aosaseed.com

APA Architectural Precast Association (239) 454-6989
www.archprecast.org

APA APA - The Engineered Wood Association (253) 565-6600
www.apawood.org

APA EWS APA - The Engineered Wood Association; Engineered Wood 
Systems

(See APA - The Engineered Wood Association)

API American Petroleum Institute (202) 682-8000
www.api.org

ARI Air-Conditioning & Refrigeration Institute (703) 524-8800
www.ari.org

ARMA Asphalt Roofing Manufacturers Association (202) 207-0917
www.asphaltroofing.org

ASCE American Society of Civil Engineers (800) 548-2723
www.asce.org (703) 295-6300

ASCE/SEI American Society of Civil Engineers/Structural Engineering 
Institute

(See ASCE)

ASHRAE American Society of Heating, Refrigerating and Air-
Conditioning Engineers

(800) 527-4723

www.ashrae.org (404) 636-8400

ASME ASME International (800) 843-2763
(The American Society of Mechanical Engineers International) (973) 882-1170
www.asme.org

ASSE American Society of Sanitary Engineering (440) 835-3040
www.asse-plumbing.org

ASTM ASTM International (610) 832-9585
(American Society for Testing and Materials International)
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www.astm.org

AWCI AWCI International (703) 534-8300
(Association of the Wall and Ceiling Industry International)
www.awci.org

AWCMA American Window Covering Manufacturers Association
(Now WCSC)

AWI Architectural Woodwork Institute (571) 323-3636
www.awinet.org

AWPA American Wood-Preservers' Association (205) 733-4077
www.awpa.com

AWS American Welding Society (800) 443-9353
www.aws.org (305) 443-9353

AWWA American Water Works Association (800) 926-7337
www.awwa.org (303) 794-7711

BHMA Builders Hardware Manufacturers Association (212) 297-2122
www.buildershardware.com

BIA Brick Industry Association (The) (703) 620-0010
www.bia.org

BICSI BICSI (800) 242-7405
www.bicsi.org (813) 979-1991

BIFMA BIFMA International (616) 285-3963
(Business and Institutional Furniture Manufacturer's Association 

International)
www.bifma.com

BISSC Baking Industry Sanitation Standards Committee (866) 342-4772
www.bissc.org

CCC Carpet Cushion Council (610) 527-3880
www.carpetcushion.org

CDA Copper Development Association (800) 232-3282
www.copper.org (212) 251-7200

CEA Canadian Electricity Association (613) 230-9263
www.canelect.ca

CFFA Chemical Fabrics & Film Association, Inc. (216) 241-7333
www.chemicalfabricsandfilm.com
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CGA Compressed Gas Association (703) 788-2700
www.cganet.com

CIMA Cellulose Insulation Manufacturers Association (888) 881-2462
www.cellulose.org (937) 222-2462

CISCA Ceilings & Interior Systems Construction Association (630) 584-1919
www.cisca.org

CISPI Cast Iron Soil Pipe Institute (423) 892-0137
www.cispi.org

CLFMI Chain Link Fence Manufacturers Institute (301) 596-2583
www.chainlinkinfo.org

CRRC Cool Roof Rating Council (866) 465-2523
www.coolroofs.org (510) 485-7175

CPA Composite Panel Association (301) 670-0604
www.pbmdf.com

CPPA Corrugated Polyethylene Pipe Association (800) 510-2772
www.cppa-info.org (202) 462-9607

CRI Carpet & Rug Institute (The) (800) 882-8846
www.carpet-rug.com (706) 278-3176

CRSI Concrete Reinforcing Steel Institute (847) 517-1200
www.crsi.org

CSA Canadian Standards Association (800) 463-6727
(416) 747-4000

CSA CSA International (866) 797-4272
(Formerly:  IAS - International Approval Services) (416) 747-4000
www.csa-international.org

CSI Cast Stone Institute (717) 272-3744
www.caststone.org

CSI Construction Specifications Institute (The) (800) 689-2900
www.csinet.org (703) 684-0300

CSSB Cedar Shake & Shingle Bureau (604) 820-7700
www.cedarbureau.org

CTI Cooling Technology Institute (281) 583-4087
(Formerly:  Cooling Tower Institute)
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www.cti.org

DHI Door and Hardware Institute (703) 222-2010
www.dhi.org

EIA Electronic Industries Alliance (703) 907-7500
www.eia.org

EIMA EIFS Industry Members Association (800) 294-3462
www.eima.com (770) 968-7945

EJCDC Engineers Joint Contract Documents Committee (703) 295-5000
www.ejdc.org

EJMA Expansion Joint Manufacturers Association, Inc. (914) 332-0040
www.ejma.org

ESD ESD Association (315) 339-6937
www.esda.org

FIBA Federation Internationale de Basketball 41 22 545 00 00
(The International Basketball Federation)
www.fiba.com

FIVB Federation Internationale de Volleyball 41 21 345 35 35
(The International Volleyball Federation)
www.fivb.ch

FM Approvals FM Approvals (781) 762-4300
www.fmglobal.com

FM Global FM Global (401) 275-3000
(Formerly:  FMG - FM Global)
www.fmglobal.com

FMRC Factory Mutual Research
(Now FM Global)

FRSA Florida Roofing, Sheet Metal & Air Conditioning Contractors 
Association, Inc.

(407) 671-3772

www.floridaroof.com

FSA Fluid Sealing Association (610) 971-4850
www.fluidsealing.com

FSC Forest Stewardship Council 49 228 367 66 0
www.fsc.org

GA Gypsum Association (202) 289-5440
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www.gypsum.org

GANA Glass Association of North America (785) 271-0208
www.glasswebsite.com

GRI (Now GSI)

GS Green Seal (202) 872-6400
www.greenseal.org

GSI Geosynthetic Institute (610) 522-8440
www.geosynthetic-institute.org

HI Hydraulic Institute (888) 786-7744
www.pumps.org (973) 267-9700

HI Hydronics Institute (908) 464-8200
www.gamanet.org

HMMA Hollow Metal Manufacturers Association
(Part of NAAMM)

HPVA Hardwood Plywood & Veneer Association (703) 435-2900
www.hpva.org

HPW H. P. White Laboratory, Inc. (410) 838-6550
www.hpwhite.com

IAS International Approval Services
(Now CSA International)

IBF International Badminton Federation (6-03) 9283-7155
www.internationalbadminton.org

ICEA Insulated Cable Engineers Association, Inc. (770) 830-0369
www.icea.net

ICRI International Concrete Repair Institute, Inc. (847) 827-0830
www.icri.org

IEC International Electrotechnical Commission 41 22 919 02 11
www.iec.ch

IEEE Institute of Electrical and Electronics Engineers, Inc. (The) (212) 419-7900
www.ieee.org

IESNA Illuminating Engineering Society of North America (212) 248-5000
www.iesna.org
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IEST Institute of Environmental Sciences and Technology (847) 255-1561
www.iest.org

IGCC Insulating Glass Certification Council (315) 646-2234
www.igcc.org

IGMA Insulating Glass Manufacturers Alliance (613) 233-1510
www.igmaonline.org

ILI Indiana Limestone Institute of America, Inc. (812) 275-4426
www.iliai.com

ISO International Organization for Standardization 41 22 749 01 11
www.iso.ch

Available from ANSI (202) 293-8020
www.ansi.org

ISSFA International Solid Surface Fabricators Association (877) 464-7732
www.issfa.net (702) 567-8150

ITS Intertek Testing Service NA (972) 238-5591
www.intertek.com

ITU International Telecommunication Union 41 22 730 51 11
www.itu.int/home

KCMA Kitchen Cabinet Manufacturers Association (703) 264-1690
www.kcma.org

LMA Laminating Materials Association
(Now part of CPA)

LPI Lightning Protection Institute (800) 488-6864
www.lightning.org

MBMA Metal Building Manufacturers Association (216) 241-7333
www.mbma.com

MFMA Maple Flooring Manufacturers Association, Inc. (847) 480-9138
www.maplefloor.org

MFMA Metal Framing Manufacturers Association, Inc. (312) 644-6610
www.metalframingmfg.org

MH Material Handling
(Now MHIA)

MHIA Material Handling Industry of America (800) 345-1815
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www.mhia.org (704) 676-1190

MIA Marble Institute of America (440) 250-9222
www.marble-institute.com

MPI Master Painters Institute (888) 674-8937
www.paintinfo.com

MSS Manufacturers Standardization Society of The Valve and Fittings 
Industry Inc.

(703) 281-6613

www.mss-hq.com

NAAMM National Association of Architectural Metal Manufacturers (312) 332-0405
www.naamm.org

NACE NACE International (800) 797-6623
(National Association of Corrosion Engineers International) (281) 228-6200
www.nace.org

NADCA National Air Duct Cleaners Association (202) 737-2926
www.nadca.com

NAGWS National Association for Girls and Women in Sport (800) 213-7193, 
ext. 453

www.aahperd.org/nagws/

NAIMA North American Insulation Manufacturers Association (703) 684-0084
www.naima.org

NBGQA National Building Granite Quarries Association, Inc. (800) 557-2848
www.nbgqa.com

NCAA National Collegiate Athletic Association (The) (317) 917-6222
www.ncaa.org

NCMA National Concrete Masonry Association (703) 713-1900
www.ncma.org

NCPI National Clay Pipe Institute (262) 248-9094
www.ncpi.org

NCTA National Cable & Telecommunications Association (202) 775-3550
www.ncta.com

NEBB National Environmental Balancing Bureau (301) 977-3698
www.nebb.org

NECA National Electrical Contractors Association (301) 657-3110
www.necanet.org
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NeLMA Northeastern Lumber Manufacturers' Association (207) 829-6901
www.nelma.org

NEMA National Electrical Manufacturers Association (703) 841-3200
www.nema.org

NETA InterNational Electrical Testing Association (888) 300-6382
www.netaworld.org (303) 697-8441

NFHS National Federation of State High School Associations (317) 972-6900
www.nfhs.org

NFPA NFPA (800) 344-3555
(National Fire Protection Association) (617) 770-3000
www.nfpa.org

NFRC National Fenestration Rating Council (301) 589-1776
www.nfrc.org

NGA National Glass Association (866) 342-5642
www.glass.org (703) 442-4890

NHLA National Hardwood Lumber Association (800) 933-0318
www.natlhardwood.org (901) 377-1818

NLGA National Lumber Grades Authority (604) 524-2393
www.nlga.org

NOFMA NOFMA:  The Wood Flooring Manufacturers Association (901) 526-5016
(Formerly:  National Oak Flooring Manufacturers Association)
www.nofma.com

NRCA National Roofing Contractors Association (800) 323-9545
www.nrca.net (847) 299-9070

NRMCA National Ready Mixed Concrete Association (888) 846-7622
www.nrmca.org (301) 587-1400

NSF NSF International (800) 673-6275
(National Sanitation Foundation International) (734) 769-8010
www.nsf.org

NSSGA National Stone, Sand & Gravel Association (800) 342-1415
www.nssga.org (703) 525-8788

NTMA National Terrazzo & Mosaic Association, Inc. (The) (800) 323-9736
www.ntma.com (540) 751-0930
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NTRMA National Tile Roofing Manufacturers Association
(Now TRI)

NWWDA National Wood Window and Door Association
(Now WDMA)

OPL Omega Point Laboratories, Inc.
(Now ITS)

PCI Precast/Prestressed Concrete Institute (312) 786-0300
www.pci.org

PDCA Painting & Decorating Contractors of America (800) 332-7322
www.pdca.com (314) 514-7322

PDI Plumbing & Drainage Institute (800) 589-8956
www.pdionline.org (978) 557-0720

PGI PVC Geomembrane Institute (217) 333-3929
http://pgi-tp.ce.uiuc.edu

PLANET Professional Landcare Network (800) 395-2522
(Formerly:  ACLA - Associated Landscape Contractors of 

America)
(703) 736-9666

www.landcarenetwork.org

PTI Post-Tensioning Institute (602) 870-7540
www.post-tensioning.org

RCSC Research Council on Structural Connections
www.boltcouncil.org

RFCI Resilient Floor Covering Institute (301) 340-8580
www.rfci.com

RIS Redwood Inspection Service (888) 225-7339
www.calredwood.org (415) 382-0662

SAE SAE International (877) 606-7323
www.sae.org (724) 776-4841

SDI Steel Deck Institute (847) 458-4647
www.sdi.org

SDI Steel Door Institute (440) 899-0010
www.steeldoor.org

SEFA Scientific Equipment and Furniture Association (516) 294-5424
www.sefalabs.com
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SEI/ASCE Structural Engineering Institute/American Society of Civil 
Engineers

(See ASCE)

SGCC Safety Glazing Certification Council (315) 646-2234
www.sgcc.org

SIA Security Industry Association (703) 683-2075
www.siaonline.org

SIGMA Sealed Insulating Glass Manufacturers Association
(Now IGMA)

SJI Steel Joist Institute (843) 626-1995
www.steeljoist.org

SMA Screen Manufacturers Association (561) 533-0991
www.smacentral.org

SMACNA Sheet Metal and Air Conditioning Contractors' (703) 803-2980
National Association
www.smacna.org

SMPTE Society of Motion Picture and Television Engineers (914) 761-1100
www.smpte.org

SPFA Spray Polyurethane Foam Alliance (800) 523-6154
(Formerly:  SPI/SPFD - The Society of the Plastics Industry, 

Inc.; Spray Polyurethane Foam Division)
www.sprayfoam.org

SPIB Southern Pine Inspection Bureau (The) (850) 434-2611
www.spib.org

SPRI Single Ply Roofing Industry (781) 647-7026
www.spri.org

SSINA Specialty Steel Industry of North America (800) 982-0355
www.ssina.com (202) 342-8630

SSPC SSPC:  The Society for Protective Coatings (877) 281-7772
www.sspc.org (412) 281-2331

STI Steel Tank Institute (847) 438-8265
www.steeltank.com

SWI Steel Window Institute (216) 241-7333
www.steelwindows.com
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SWRI Sealant, Waterproofing, & Restoration Institute (816) 472-7974
www.swrionline.org

TCA Tile Council of America, Inc. (864) 646-8453
www.tileusa.com

TIA/EIA Telecommunications Industry Association/Electronic Industries 
Alliance

(703) 907-7700

www.tiaonline.org

TMS The Masonry Society (303) 939-9700
www.masonrysociety.org

TPI Truss Plate Institute, Inc. (703) 683-1010
www.tpinst.org

TPI Turfgrass Producers International (800) 405-8873
www.turfgrasssod.org (847) 649-5555

TRI Tile Roofing Institute (312) 670-4177
www.tileroofing.org

UL Underwriters Laboratories Inc. (877) 854-3577
www.ul.com (847) 272-8800

UNI Uni-Bell PVC Pipe Association (972) 243-3902
www.uni-bell.org

USAV USA Volleyball (888) 786-5539
www.usavolleyball.org (719) 228-6800

USGBC U.S. Green Building Council (202) 828-7422
www.usgbc.org

USITT United States Institute for Theatre Technology, Inc. (800) 938-7488
www.usitt.org (315) 463-6463

WASTEC Waste Equipment Technology Association (800) 424-2869
www.wastec.org (202) 244-4700

WCLIB West Coast Lumber Inspection Bureau (800) 283-1486
www.wclib.org (503) 639-0651

WCMA Window Covering Manufacturers Association
(Now WCSC)

WCSC Window Covering Safety Council (800) 506-4636
(Formerly:  WCMA - Window Covering Manufacturers (212) 297-2109
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Association)
www.windowcoverings.org

WDMA Window & Door Manufacturers Association (800) 223-2301
(Formerly:  NWWDA - National Wood Window and Door 

Association)
(847) 299-5200

www.wdma.com

WI Woodwork Institute (Formerly:  WIC - Woodwork Institute of 
California)

(916) 372-9943

www.wicnet.org

WIC Woodwork Institute of California
(Now WI)

WMMPA Wood Moulding & Millwork Producers Association (800) 550-7889
www.wmmpa.com (530) 661-9591

WSRCA Western States Roofing Contractors Association (800) 725-0333
www.wsrca.com (650) 570-5441

WWPA Western Wood Products Association (503) 224-3930
www.wwpa.org

C. Code Agencies:  Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities in the following list.  Names, 
telephone numbers, and Web sites are subject to change and are believed to be accurate and up-
to-date as of the date of the Contract Documents.

BOCA BOCA International, Inc.
(See ICC)

IAPMO International Association of Plumbing and Mechanical Officials (909) 472-
4100

www.iapmo.org

ICBO International Conference of Building Officials
(See ICC)

ICBO ES ICBO Evaluation Service, Inc.
(See ICC-ES)

ICC International Code Council (888) 422-
7233

www.iccsafe.org (703) 931-
4533

ICC-ES ICC Evaluation Service, Inc. (800) 423-
6587
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www.icc-es.org (562) 699-
0543

SBCCI Southern Building Code Congress International, Inc.
(See ICC)

UBC Uniform Building Code
(See ICC)

D. Federal Government Agencies:  Where abbreviations and acronyms are used in Specifications 
or other Contract Documents, they shall mean the recognized name of the entities in the 
following list.  Names, telephone numbers, and Web sites are subject to change and are believed 
to be accurate and up-to-date as of the date of the Contract Documents.

CE Army Corps of Engineers
www.usace.army.mil

CPSC Consumer Product Safety Commission (800) 638-2772
www.cpsc.gov (301) 504-7923

DOC Department of Commerce (202) 482-2000
www.commerce.gov

DOD Department of Defense (215) 697-6257
http://.dodssp.daps.dla.mil

DOE Department of Energy (202) 586-9220
www.energy.gov

EPA Environmental Protection Agency (202) 272-0167
www.epa.gov

FAA Federal Aviation Administration (866) 835-5322
www.faa.gov

FCC Federal Communications Commission (888) 225-5322
www.fcc.gov

FDA Food and Drug Administration (888) 463-6332
www.fda.gov

GSA General Services Administration (800) 488-3111
www.gsa.gov

HUD Department of Housing and Urban Development (202) 708-1112
www.hud.gov

LBL Lawrence Berkeley National Laboratory (510) 486-4000
www.lbl.gov
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NCHRP National Cooperative Highway Research Program
(See TRB)

NIST National Institute of Standards and Technology (301) 975-6478
www.nist.gov

OSHA Occupational Safety & Health Administration (800) 321-6742
www.osha.gov (202) 693-1999

PBS Public Building Service
(See GSA)

PHS Office of Public Health and Science (202) 690-7694
www.osophs.dhhs.gov/ophs

RUS Rural Utilities Service (202) 720-9540
(See USDA)

SD State Department (202) 647-4000
www.state.gov

TRB Transportation Research Board (202) 334-2934
http://gulliver.trb.org

USDA Department of Agriculture (202) 720-2791
www.usda.gov

USPS Postal Service (202) 268-2000
www.usps.com

E. Standards and Regulations:  Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the standards and 
regulations in the following list.  Names, telephone numbers, and Web sites are subject to 
change and are believed to be accurate and up-to-date as of the date of the Contract Documents.

ADAAG Americans with Disabilities Act (ADA) (800) 872-
2253

Architectural Barriers Act (ABA) (202) 272-
0080

Accessibility Guidelines for Buildings and Facilities
Available from Access Board
www.access-board.gov

CFR Code of Federal Regulations (866) 512-
1800

Available from Government Printing Office (202) 512-
1800

www.gpoaccess.gov/cfr/index.html
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DOD Department of Defense Military Specifications and Standards (215) 697-
2664

Available from Department of Defense Single Stock Point
http://dodssp.daps.dla.mil

DSCC Defense Supply Center Columbus
(See FS)

FED-STD Federal Standard
(See FS)

FS Federal Specification (215) 697-
2664

Available from Department of Defense Single Stock Point
http://dodssp.daps.dla.mil

Available from Defense Standardization Program
www.dps.dla.mil

Available from General Services Administration (202) 619-
8925

www.gsa.gov

Available from National Institute of Building Sciences (202) 289-
7800

www.wbdg.org/ccb

FTMS Federal Test Method Standard
(See FS)

MIL (See MILSPEC)

MIL-STD (See MILSPEC)

MILSPEC Military Specification and Standards (215) 697-
2664

Available from Department of Defense Single Stock Point
http://dodssp.daps.dla.mil

UFAS Uniform Federal Accessibility Standards (800) 872-
2253

Available from Access Board (202) 272-
0080

www.access-board.gov

F. State Government Agencies:  Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the entities in the following 
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list.  Names, telephone numbers, and Web sites are subject to change and are believed to be 
accurate and up-to-date as of the date of the Contract Documents.

CBHF State of California, Department of Consumer Affairs Bureau of Home 
Furnishings and Thermal Insulation

(800) 952-
5210

www.dca.ca.gov/bhfti (916) 574-
2041

CCR California Code of Regulations (916) 323-
6815

www.calregs.com

CPUC California Public Utilities Commission (415) 703-
2782

www.cpuc.ca.gov

TFS Texas Forest Service (979) 458-
6650

Forest Resource Development
http://txforestservice.tamu.edu

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 014200
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities.

B. Related Sections include the following:

1. Division 01 Section "Summary" for limitations on utility interruptions and other work 
restrictions.

2. Division 01 Section "Submittal Procedures" for procedures for submitting copies of 
implementation and termination schedule and utility reports.

3. Division 01 Section "Execution" for progress cleaning requirements.
4. Divisions 02 through 49 Sections for temporary heat, ventilation, and humidity 

requirements for products in those Sections.

1.3 DEFINITIONS

A. Permanent Enclosure:  As determined by Architect, permanent or temporary roofing is 
complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all 
openings are closed with permanent construction or substantial temporary closures.

1.4 USE CHARGES

A. General:  Cost or use charges for temporary facilities shall be included in the Contract Sum.  
Allow other entities to use temporary services and facilities without cost, including, but not 
limited to, Architect, Owner, testing agencies, and authorities having jurisdiction.

B. Water and Sewer Service from Existing System:  Water from Owner's existing water system is 
available for use without metering and without payment of use charges.  Provide connections 
and extensions of services as required for construction operations. Temporary toilet facilities 
shall be provided by the contractor for the job site.

C. Electric Power Service from Existing System:  Electric power from Owner's existing system is 
available for use without metering and without payment of use charges.  Provide connections 
and extensions of services as required for construction operations.
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1.5 QUALITY ASSURANCE

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service.  Install service to comply with NFPA 70.

B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each 
temporary utility before use.  Obtain required certifications and permits.

1.6 PROJECT CONDITIONS

A. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume 
responsibility for operation, maintenance, and protection of each permanent service during its 
use as a construction facility before Owner's acceptance, regardless of previously assigned 
responsibilities.

PART 2 - PRODUCTS

2.1 TEMPORARY FACILITIES

A. All field offices and storage and fabrication sheds may be located on-site. Contractor to 
coordinate scheduling deliveries on site to minimize equipment and items stored at the job site. 
Temporary toilet facilities shall be provided by the contractor for job site and locked securely 
during non-work hours. Location shall be coordinated with owner.

2.2 EQUIPMENT

A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by 
locations and classes of fire exposures.

B. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, 
self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating 
units is prohibited.

2. Heating Units:  Listed and labeled for type of fuel being consumed, by a testing agency 
acceptable to authorities having jurisdiction, and marked for intended use.

3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system for 
temporary use during construction, provide filter with MERV of 8 at each return air grille 
in system and remove at end of construction.
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PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Locate facilities where they will serve Project adequately and result in minimum interference 
with performance of the Work.  Relocate and modify facilities as required by progress of the 
Work.

1. Locate facilities to limit site disturbance as specified in Division 01 Section "Summary."

B. Provide each facility ready for use when needed to avoid delay.  Do not remove until facilities 
are no longer needed or are replaced by authorized use of completed permanent facilities.

3.2 TEMPORARY UTILITY INSTALLATION

A. General:  Install temporary service or connect to existing service.

1. Arrange with utility company, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services.

B. Sewers and Drainage:  Provide temporary utilities to remove effluent lawfully.

1. Connect temporary sewers to municipal system as directed by authorities having 
jurisdiction.

C. Water Service:  Install water service and distribution piping in sizes and pressures adequate for 
construction from existing water services as indicated on drawings.

D. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of 
construction personnel.  Comply with authorities having jurisdiction for type, number, location, 
operation, and maintenance of fixtures and facilities. Lock securely temporary toilets during 
non-work hours.

E. Heating and Cooling:  Provide temporary heating and cooling required by construction activities 
for curing or drying of completed installations or for protecting installed construction from 
adverse effects of low temperatures or high humidity.  Select equipment that will not have a 
harmful effect on completed installations or elements being installed.

F. Ventilation and Humidity Control:  Provide temporary ventilation required by construction 
activities for curing or drying of completed installations or for protecting installed construction 
from adverse effects of high humidity.  Select equipment that will not have a harmful effect on 
completed installations or elements being installed.  Coordinate ventilation requirements to 
produce ambient condition required and minimize energy consumption.

G. Electric Power Service:  Provide electric power service and distribution system of sufficient 
size, capacity, and power characteristics required for construction operations.
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1. Install electric power service overhead or underground unless directed to provide 
underground.

2. Connect temporary service to Owner's existing power source, as directed by Owner.

H. Lighting:  Provide temporary lighting with local switching that provides adequate illumination 
for construction operations, observations, inspections, and traffic conditions.

1. Install and operate temporary lighting that fulfills security and protection requirements 
without operating entire system.

I. Telephone Service:  Provide temporary telephone service in common-use facilities for use by all 
construction personnel.

1. Provide superintendent and project manager with cellular telephone or portable two-way 
radio for use when away from field office.

J. Electronic Communication Service:  Provisions for electronic communication service, including 
electronic mail, will occur off-site at contractor's office.

3.3 SUPPORT FACILITIES INSTALLATION

A. General:  Comply with the following:

1. Provide incombustible construction for offices, shops, and sheds. Comply with 
NFPA 241. All construction storage to take place off-site at Contractor's facilities.

B. Traffic Controls:  Comply with requirements of authorities having jurisdiction.

1. Protect existing site improvements to remain including curbs, pavement, and utilities.
2. Maintain access for fire-fighting equipment and access to fire hydrants.

C. Parking:  Street parking is available for construction personnel at their own expense, please 
coordinate with the city to obtain access. Coordinate with owner for if additional spaces are 
needed. Contractor may use lay-down area for parking if not needed for construction activities.

D. Project Identification and Temporary Signs:  Contractor will provide job site sign as approved 
by Owner. Unauthorized signs are not permitted.

1. Provide temporary, directional signs for construction personnel and visitors.
2. Maintain and touchup signs so they are legible at all times.

E. Waste Disposal Facilities:  Comply with requirements specified in Division 01 Section 
"Construction Waste Management and Disposal."
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3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Protection of Existing Facilities:  Protect existing vegetation, equipment, structures, utilities, 
and other improvements at Project site and on adjacent properties, except those indicated to be 
removed or altered.  Repair damage to existing facilities.

B. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 
construction in ways and by methods that comply with environmental regulations and that 
minimize possible air, waterway, and subsoil contamination or pollution or other undesirable 
effects…

1. Comply with work restrictions specified in Division 01 Section "Summary."

C. Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion and 
discharge of soil-bearing water runoff and airborne dust to adjacent properties and walkways, 
according to requirements of authorities having jurisdiction.

1. Inspect, repair, and maintain erosion- and sedimentation-control measures during 
construction until permanent vegetation has been established.

D. Stormwater Control:  Comply with authorities having jurisdiction.  Provide barriers in and 
around excavations and subgrade construction to prevent flooding by runoff of stormwater from 
heavy rains.

E. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip line 
of trees to protect vegetation from damage from construction operations.  Protect tree root 
systems from damage, flooding, and erosion.

F. Pest Control:  Engage pest-control service to recommend practices to minimize attraction and 
harboring of rodents, roaches, and other pests and to perform extermination and control 
procedures at regular intervals so Project will be free of pests and their residues at Substantial 
Completion.  Obtain extended warranty for Owner.  Perform control operations lawfully, using 
environmentally safe materials.

G. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in 
progress and completed, from exposure, foul weather, other construction operations, and similar 
activities.  Provide temporary weathertight enclosure for building exterior.

1. Where heating or cooling is needed and permanent enclosure is not complete, insulate 
temporary enclosures.

2. Provide temporary protection for openings where items are removed temporarily for 
repair.

H. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types 
needed to protect against reasonably predictable and controllable fire losses.  Comply with 
NFPA 241.

1. Prohibit smoking in construction areas.
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2. Supervise welding operations, combustion-type temporary heating units, and similar 
sources of fire ignition according to requirements of authorities having jurisdiction.

3. Develop and supervise an overall fire-prevention and -protection program for personnel 
at Project site.  Review needs with local fire department and establish procedures to be 
followed.  Instruct personnel in methods and procedures.  Post warnings and information.

4. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning 
sign stating that hoses are for fire-protection purposes only and are not to be removed.  
Match hose size with outlet size and equip with suitable nozzles.

3.5 OPERATION, TERMINATION, AND REMOVAL

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and 
abuse, limit availability of temporary facilities to essential and intended uses.

B. Maintenance:  Maintain facilities in good operating condition until removal.

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated 
results and to avoid possibility of damage.

C. Temporary Facility Changeover:  Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion.

D. Termination and Removal:  Remove each temporary facility when need for its service has 
ended, when it has been replaced by authorized use of a permanent facility, or no later than 
Substantial Completion.  Complete or, if necessary, restore permanent construction that may 
have been delayed because of interference with temporary facility.  Repair damaged Work, 
clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are property of Contractor.  
Owner reserves right to take possession of Project identification signs.

2. Remove temporary paving not intended for or acceptable for integration into permanent 
paving.  Where area is intended for landscape development, remove soil and aggregate 
fill that do not comply with requirements for fill or subsoil.  Remove materials 
contaminated with road oil, asphalt and other petrochemical compounds, and other 
substances that might impair growth of plant materials or lawns.  Repair or replace street 
paving, curbs, and sidewalks at temporary entrances, as required by authorities having 
jurisdiction.

3. At Substantial Completion, clean and renovate permanent facilities used during 
construction period.  Comply with final cleaning requirements specified in Division 01 
Section "Closeout Procedures."

END OF SECTION 015000
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SECTION 016000 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for selection of products for 
use in Project; product delivery, storage, and handling; manufacturers' standard warranties on 
products; special warranties; product substitutions; and comparable products.

B. Related Sections include the following:

1. Division 01 Section "References" for applicable industry standards for products 
specified.

2. Division 01 Section "Closeout Procedures" for submitting warranties for Contract 
closeout.

3. Divisions 02 through 49 Sections for specific requirements for warranties on products 
and installations specified to be warranted.

1.3 DEFINITIONS

A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or 
taken from previously purchased stock.  The term "product" includes the terms "material," 
"equipment," "system," and terms of similar intent.

1. Named Products:  Items identified by manufacturer's product name, including make or 
model number or other designation shown or listed in manufacturer's published product 
literature, that is current as of date of the Contract Documents.

2. New Products:  Items that have not previously been incorporated into another project or 
facility, except that products consisting of recycled-content materials are allowed, unless 
explicitly stated otherwise.  Products salvaged or recycled from other projects are not 
considered new products.

3. Comparable Product:  Product that is demonstrated and approved through submittal 
process, or where indicated as a product substitution, to have the indicated qualities 
related to type, function, dimension, in-service performance, physical properties, 
appearance, and other characteristics that equal or exceed those of specified product.

B. Substitutions:  Changes in products, materials, equipment, and methods of construction from 
those required by the Contract Documents and proposed by Contractor.
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C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and 
accompanied by the words "basis of design," including make or model number or other 
designation, to establish the significant qualities related to type, function, dimension, in-service 
performance, physical properties, appearance, and other characteristics for purposes of 
evaluating comparable products of other named manufacturers.

1.4 SUBMITTALS

A. Substitution Requests:  Submit three copies of each request for consideration.  Identify product 
or fabrication or installation method to be replaced.  Include Specification Section number and 
title and Drawing numbers and titles.

1. Documentation:  Show compliance with requirements for substitutions and the following, 
as applicable:

a. Statement indicating why specified material or product cannot be provided.
b. Coordination information, including a list of changes or modifications needed to 

other parts of the Work and to construction performed by Owner and separate 
contractors, that will be necessary to accommodate proposed substitution.

c. Detailed comparison of significant qualities of proposed substitution with those of 
the Work specified.  Significant qualities may include attributes such as 
performance, weight, size, durability, visual effect, and specific features and 
requirements indicated.

d. Product Data, including drawings and descriptions of products and fabrication and 
installation procedures.

e. Samples, where applicable or requested.
f. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners.
g. Material test reports from a qualified testing agency indicating and interpreting test 

results for compliance with requirements indicated.
h. Research/evaluation reports evidencing compliance with building code in effect for 

Project, from a model code organization acceptable to authorities having 
jurisdiction.

i. Detailed comparison of Contractor's Construction Schedule using proposed 
substitution with products specified for the Work, including effect on the overall 
Contract Time.  If specified product or method of construction cannot be provided 
within the Contract Time, include letter from manufacturer, on manufacturer's 
letterhead, stating lack of availability or delays in delivery.

j. Cost information, including a proposal of change, if any, in the Contract Sum.

2. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within 7 days of receipt of a request for substitution.  
Architect will notify Contractor of acceptance or rejection of proposed substitution within 
15 days of receipt of request, or 7 days of receipt of additional information or 
documentation, whichever is later.

a. Form of Acceptance:  Written Approval by Architect.



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

PRODUCT REQUIREMENTS 016000 - 3

B. Comparable Product Requests:  Submit three copies of each request for consideration.  Identify 
product or fabrication or installation method to be replaced.  Include Specification Section 
number and title and Drawing numbers and titles.

1. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within one week of receipt of a comparable product 
request.  Architect will notify Contractor of approval or rejection of proposed comparable 
product request within 15 days of receipt of request, or 7 days of receipt of additional 
information or documentation, whichever is later.

a. Form of Approval:  Action on Architect’s Submittal Stamp

C. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 
Section "Submittal Procedures."  Show compliance with requirements.

1.5 QUALITY ASSURANCE

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products for use on Project, product selected shall be compatible with products previously 
selected, even if previously selected products were also options.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft.  Comply with manufacturer's written instructions.

B. Delivery and Handling:

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for items that 
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's original 
sealed container or other packaging system, complete with labels and instructions for 
handling, storing, unpacking, protecting, and installing.

4. Inspect products on delivery to ensure compliance with the Contract Documents and to 
ensure that products are undamaged and properly protected.

C. Storage:

1. Store products to allow for inspection and measurement of quantity or counting of units.
2. Store materials in a manner that will not endanger Project structure.
3. Store products that are subject to damage by the elements, under cover above ground, 

with ventilation adequate to prevent condensation.
4. Store cementitious products and materials on elevated platforms.
5. Store foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment.
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6. Comply with product manufacturer's written instructions for temperature, humidity, 
ventilation, and weather-protection requirements for storage.

7. Protect stored products from damage and liquids from freezing.
8. Provide a secure location and enclosure at Project site for storage of materials and 

equipment by Owner's construction forces.  Coordinate location with Owner.

1.7 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 
warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents.

1. Manufacturer's Warranty:  Preprinted written warranty published by individual 
manufacturer for a particular product and specifically endorsed by manufacturer to 
Owner.

2. Special Warranty:  Written warranty required by or incorporated into the Contract 
Documents, either to extend time limit provided by manufacturer's warranty or to provide 
more rights for Owner.

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution.  Submit a draft for approval before final execution.

1. Manufacturer's Standard Form:  Modified to include Project-specific information and 
properly executed.

2. Specified Form:  When specified forms are included with the Specifications, prepare a 
written document using appropriate form properly executed.

3. Refer to Divisions 02 through 49 Sections for specific content requirements and 
particular requirements for submitting special warranties.

C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures."

PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

A. General Product Requirements:  Provide products that comply with the Contract Documents, 
that are undamaged and, unless otherwise indicated, that are new at time of installation.

1. Provide products complete with accessories, trim, finish, fasteners, and other items 
needed for a complete installation and indicated use and effect.

2. Standard Products:  If available, and unless custom products or nonstandard options are 
specified, provide standard products of types that have been produced and used 
successfully in similar situations on other projects.

3. Where products are accompanied by the term "as selected," Architect will make 
selection.
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4. Where products are accompanied by the term "match sample," sample to be matched is 
Architect's.

5. Or Equal:  Where products are specified by name and accompanied by the term "or 
equal" or "or approved equal" or "or approved," comply with provisions in Part 2 
"Comparable Products" Article to obtain approval for use of an unnamed product.

B. Product Selection Procedures:

1. Product:  Where Specifications name a single product and manufacturer, provide the 
named product that complies with requirements.

2. Manufacturer/Source:  Where Specifications name a single manufacturer or source, 
provide a product by the named manufacturer or source that complies with requirements.

3. Products:  Where Specifications include a list of names of both products and 
manufacturers, provide one of the products listed that complies with requirements.

4. Manufacturers:  Where Specifications include a list of manufacturers' names, provide a 
product by one of the manufacturers listed that complies with requirements.

5. Available Products:  Where Specifications include a list of names of both products and 
manufacturers, provide one of the products listed, or an unnamed product, that complies 
with requirements.  Comply with provisions in Part 2 "Comparable Products" Article for 
consideration of an unnamed product.

6. Available Manufacturers:  Where Specifications include a list of manufacturers, provide a 
product by one of the manufacturers listed, or an unnamed manufacturer, that complies 
with requirements.  Comply with provisions in Part 2 "Comparable Products" Article for 
consideration of an unnamed product.

7. Product Options:  Where Specifications indicate that sizes, profiles, and dimensional 
requirements on Drawings are based on a specific product or system, provide the 
specified product or system.  Comply with provisions in Part 2 "Product Substitutions" 
Article for consideration of an unnamed product or system.

8. Basis-of-Design Product:  Where Specifications name a product and include a list of 
manufacturers, provide the specified product or a comparable product by one of the other 
named manufacturers.  Drawings and Specifications indicate sizes, profiles, dimensions, 
and other characteristics that are based on the product named.  Comply with provisions in 
Part 2 "Comparable Products" Article for consideration of an unnamed product by the 
other named manufacturers.

9. Visual Matching Specification:  Where Specifications require matching an established 
Sample, select a product that complies with requirements and matches Architect's sample.  
Architect's decision will be final on whether a proposed product matches.

a. If no product available within specified category matches and complies with other 
specified requirements, comply with provisions in Part 2 "Product Substitutions" 
Article for proposal of product.

10. Visual Selection Specification:  Where Specifications include the phrase "as selected 
from manufacturer's colors, patterns, textures" or a similar phrase, select a product that 
complies with other specified requirements.

a. Standard Range:  Where Specifications include the phrase "standard range of 
colors, patterns, textures" or similar phrase, Architect will select color, pattern, 
density, or texture from manufacturer's product line that does not include premium 
items.
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b. Full Range:  Where Specifications include the phrase "full range of colors, 
patterns, textures" or similar phrase, Architect will select color, pattern, density, or 
texture from manufacturer's product line that includes both standard and premium 
items.

2.2 PRODUCT SUBSTITUTIONS

A. Timing:  Architect will consider requests for substitution if received within 90 days after the 
Notice to Proceed.  Requests received after that time may be considered or rejected at discretion 
of Architect/Owner.

B. Conditions:  Architect will consider Contractor's request for substitution when the following 
conditions are satisfied.  If the following conditions are not satisfied, Architect will return 
requests without action, except to record noncompliance with these requirements:

1. Requested substitution offers Owner an advantage in cost, time, energy conservation, or 
other considerations, after deducting additional responsibilities Owner must assume.  
Owner's additional responsibilities may include compensation to Architect for redesign 
and evaluation services, increased cost of other construction by Owner, and similar 
considerations.

2. Requested substitution does not require extensive revisions to the Contract Documents.
3. Requested substitution is consistent with the Contract Documents and will produce 

indicated results.
4. Substitution request is fully documented and properly submitted.
5. Requested substitution will not adversely affect Contractor's Construction Schedule.
6. Requested substitution has received necessary approvals of authorities having 

jurisdiction.
7. Requested substitution is compatible with other portions of the Work.
8. Requested substitution has been coordinated with other portions of the Work.
9. Requested substitution provides specified warranty.
10. If requested substitution involves more than one contractor, requested substitution has 

been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved.

2.3 COMPARABLE PRODUCTS

A. Conditions:  Architect will consider Contractor's request for comparable product when the 
following conditions are satisfied.  If the following conditions are not satisfied, Architect will 
return requests without action, except to record noncompliance with these requirements:

1. Evidence that the proposed product does not require extensive revisions to the Contract 
Documents, that it is consistent with the Contract Documents and will produce the 
indicated results, and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named in the 
Specifications.  Significant qualities include attributes such as performance, weight, size, 
durability, visual effect, and specific features and requirements indicated.

3. Evidence that proposed product provides specified warranty.
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4. List of similar installations for completed projects with project names and addresses and 
names and addresses of architects and owners, if requested.

5. Samples, if requested.

PART 3 - EXECUTION (Not Used)

END OF SECTION 016000
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SECTION 017300 - EXECUTION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes general procedural requirements governing execution of the Work 
including, but not limited to, the following:

1. Construction layout.
2. Field engineering and surveying.
3. General installation of products.
4. Coordination with Work under Other Contracts
5. Progress cleaning.
6. Starting and adjusting.
7. Protection of installed construction.
8. Correction of the Work.

B. Related Sections include the following:

1. Division 01 Section "Project Management and Coordination" for procedures for 
coordinating field engineering with other construction activities.

2. Division 01 Section "Submittal Procedures" for submitting surveys.
3. Division 01 Section "Closeout Procedures" for submitting final property survey with 

Project Record Documents, recording of Owner-accepted deviations from indicated lines 
and levels, and final cleaning.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Existing Conditions:  The existence and location of site improvements, utilities, and other 
construction indicated as existing are not guaranteed.  Before beginning work, investigate and 
verify the existence and location of mechanical and electrical systems and other construction 
affecting the Work.
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B. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or 
Applicator present where indicated, for compliance with requirements for installation tolerances 
and other conditions affecting performance.  Record observations.

1. Written Report:  Where a written report listing conditions detrimental to performance of 
the Work is required by other Sections, include the following:

a. Description of the Work.
b. List of detrimental conditions, including substrates.
c. List of unacceptable installation tolerances.
d. Recommended corrections.

2. Verify compatibility with and suitability of substrates, including compatibility with 
existing finishes or primers.

3. Examine roughing-in for electrical systems to verify actual locations of connections 
before equipment and fixture installation.

4. Examine walls, floors, and roofs for suitable conditions where products and systems are 
to be installed.

5. Proceed with installation only after unsatisfactory conditions have been corrected.  
Proceeding with the Work indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck 
measurements before installing each product.  Where portions of the Work are indicated to fit to 
other construction, verify dimensions of other construction by field measurements before 
fabrication.  Coordinate fabrication schedule with construction progress to avoid delaying the 
Work.

B. Space Requirements:  Verify space requirements and dimensions of items shown 
diagrammatically on Drawings.

C. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for 
clarification of the Contract Documents, submit a request for information to Architect.  Include 
a detailed description of problem encountered, together with recommendations for changing the 
Contract Documents.

3.3 CONSTRUCTION LAYOUT

A. Verification:  Before proceeding to lay out the Work, verify layout information shown on 
Drawings.  If discrepancies are discovered, notify Architect promptly.
1. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain 

required dimensions.
2. Inform installers of lines and levels to which they must comply.
3. Check the location, level and plumb, of every major element as the Work progresses.
4. Notify Architect when deviations from required lines and levels exceed allowable 

tolerances.
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3.4 INSTALLATION

A. General:  Locate the Work and components of the Work accurately, in correct alignment and 
elevation, as indicated.

1. Make vertical work plumb and make horizontal work level.
2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement.
3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.
4. Maintain minimum headroom clearance of 7 feet in spaces without a suspended ceiling.

B. Comply with manufacturer's written instructions and recommendations for installing products in 
applications indicated.

C. Install products at the time and under conditions that will ensure the best possible results.  
Maintain conditions required for product performance until Substantial Completion.

D. Conduct construction operations so no part of the Work is subjected to damaging operations or 
loading in excess of that expected during normal conditions of occupancy.

E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.

F. Templates:  Obtain and distribute to the parties involved templates for work specified to be 
factory prepared and field installed.  Check Shop Drawings of other work to confirm that 
adequate provisions are made for locating and installing products to comply with indicated 
requirements.

G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component 
securely in place, accurately located and aligned with other portions of the Work.

1. Mounting Heights:  Where mounting heights are not indicated, mount components at 
heights directed by Architect.

2. Allow for building movement, including thermal expansion and contraction.
3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 
items with integral anchors, that are to be embedded in concrete or masonry.  Deliver 
such items to Project site in time for installation.

H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, 
arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.

I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered 
hazardous.

3.5 WORK UNDER OTHER CONTRACTS

A. Coordination:  Coordinate construction and operations of the Work with work performed by 
other Contractors for the Owner (such as AV, security, furniture installation).
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3.6 PROGRESS CLEANING

A. General:  Clean Project site and work areas daily, including common areas.  Coordinate 
progress cleaning for joint-use areas where more than one installer has worked.  Enforce 
requirements strictly.  Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 
debris.

2. Do not hold materials more than 7 days during normal weather or 3 days if the 
temperature is expected to rise above 80 deg F (27 deg C).

3. Containerize hazardous and unsanitary waste materials separately from other waste.  
Mark containers appropriately and dispose of legally, according to regulations.

B. Site:  Maintain Project site free of waste materials and debris.

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for 
proper execution of the Work.

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the 

entire work area, as appropriate.

D. Installed Work:  Keep installed work clean. At Substantial Completion, clean installed surfaces 
according to written instructions of manufacturer or fabricator of product installed, using only 
cleaning materials specifically recommended.  If specific cleaning materials are not 
recommended, use cleaning materials that are not hazardous to health or property and that will 
not damage exposed surfaces.
1. For glass cases, clean thoroughly such that fingerprints and other dirt are not visible.

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure 
freedom from damage and deterioration at time of Substantial Completion.

G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  Washing 
waste materials down sewers or into waterways will not be permitted.

H. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place.  Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion.

I. Clean and provide maintenance on completed construction as frequently as necessary through 
the remainder of the construction period.  Adjust and lubricate operable components to ensure 
operability without damaging effects.

J. Limiting Exposures:  Supervise construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise 
deleterious exposure during the construction period.
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3.7 STARTING AND ADJUSTING

A. Start equipment and operating components to confirm proper operation.  Remove 
malfunctioning units, replace with new units, and retest.

B. Adjust operating components for proper operation without binding.  Adjust equipment for 
proper operation.

C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  
Replace damaged and malfunctioning controls and equipment.

D. Manufacturer's Field Service:  If a factory-authorized service representative is required to 
inspect field-assembled components and equipment installation, comply with qualification 
requirements in Division 01 Section "Quality Requirements."

3.8 PROTECTION OF INSTALLED CONSTRUCTION

A. Provide final protection and maintain conditions that ensure installed Work is without damage 
or deterioration at time of Substantial Completion.

B. Comply with manufacturer's written instructions for temperature and relative humidity.

3.9 CORRECTION OF THE WORK

A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.  
Comply with requirements in Division 01 Section "Cutting and Patching."

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up 
with matching materials, and properly adjusting operating equipment.

B. Restore permanent facilities used during construction to their specified condition.

C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired 
without visible evidence of repair.

D. Repair components that do not operate properly.  Remove and replace operating components 
that cannot be repaired.

E. Remove and replace chipped, scratched, and broken glass or reflective surfaces.

END OF SECTION 017300
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SECTION 017310 - CUTTING AND PATCHING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes procedural requirements for cutting and patching.

B. See Division 2 for specific requirements and limitations applicable to cutting and patching 
individual parts of the Work.

1.2 SUBMITTALS

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 days before 
the time cutting and patching will be performed, requesting approval to proceed.  Include the 
following information:
1. Extent:  Describe cutting and patching, show how they will be performed, and indicate 

why they cannot be avoided.
2. Changes to In-Place Construction:  Describe anticipated results.  Include changes to 

structural elements and operating components as well as changes in building's appearance 
and other significant visual elements.

3. Products:  List products to be used and firms or entities that will perform the Work.
4. Dates:  Indicate when cutting and patching will be performed.
5. Utility Services and Mechanical/Electrical Systems:  List services/systems that cutting 

and patching procedures will disturb or affect.  List services/systems that will be 
relocated and those that will be temporarily out of service.  Indicate how long 
services/systems will be disrupted.

6. Structural Elements:  Where cutting and patching involve adding reinforcement to 
structural elements, submit details and engineering calculations showing integration of 
reinforcement with original structure.

7. Architect's Approval:  Obtain approval of cutting and patching proposal before cutting 
and patching.  Approval does not waive right to later require removal and replacement of 
unsatisfactory work.

1.3 QUALITY ASSURANCE

A. Structural Elements:  Do not cut and patch structural elements in a manner that could change 
their load-carrying capacity or load-deflection ratio.

B. Operational Elements:  Do not cut and patch operating elements and related components in a 
manner that results in reducing their capacity to perform as intended or which results in 
increased maintenance or decreased operational life or safety.

C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components 
in a manner that could change their load-carrying capacity, that results in reducing their 
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capacity to perform as intended, or results in increased maintenance or decreased operational 
life or safety.

D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or 
in occupied spaces in a manner that would, in Architect's opinion, reduce the building's 
aesthetic qualities.  Remove and replace construction that has been cut and patched in a visually 
unsatisfactory manner.

PART 2 - PRODUCTS

2.1 MATERIALS

A. General:  Comply with requirements specified in other Sections.

B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, use 
materials that visually match in-place adjacent surfaces to the fullest extent possible.
1. If identical materials are unavailable or cannot be used, use materials that, when installed, 

will match the visual and functional performance of in-place materials.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to 
be performed.
1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, 

including compatibility with in-place finishes or primers.
2. Proceed with installation only after unsafe or unsatisfactory conditions have been 

corrected.

3.2 PREPARATION

A. Temporary Support:  Provide temporary support of Work to be cut.

B. Protection:  Protect in-place construction during cutting and patching to prevent damage.  
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations.

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage 
to adjoining areas.

D. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems 
are required to be removed, relocated, or abandoned, bypass such services/systems before 
cutting to prevent interruption to occupied areas.
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3.3 PERFORMANCE

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and 
patching at the earliest feasible time, and complete without delay.
1. Cut in-place construction to provide for installation of other components or performance 

of other construction, and subsequently patch as required to restore surfaces to their 
original condition.

B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction.  If possible, review proposed procedures with original Installer; comply 
with original Installer's written recommendations.
1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering and chopping.  Cut holes and slots as small as possible, neatly to size 
required, and with minimum disturbance of adjacent surfaces.  Temporarily cover 
openings when not in use.

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
3. Concrete, Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-

core drill.
4. Excavating and Backfilling:  Comply with requirements in applicable Division 2 Sections 

where required by cutting and patching operations.
5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be 

removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 
entrance of moisture or other foreign matter after cutting.

6. Proceed with patching after construction operations requiring cutting are complete.

C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other Work.  Patch with durable seams that are as invisible as 
possible.  Provide materials and comply with installation requirements specified in other 
Sections.

D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Completely 
remove paint, mortar, oils, putty, and similar materials.

END OF SECTION
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL`

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for the following:

1. Recycling nonhazardous demolition and construction waste.
2. Disposing of nonhazardous demolition and construction waste.

1.3 DEFINITIONS

A. Construction Waste:  Building and site improvement materials and other solid waste resulting 
from construction, remodeling, renovation, or repair operations.  Construction waste includes 
packaging.

B. Demolition Waste:  Building and site improvement materials resulting from demolition or 
selective demolition operations.

C. Disposal:  Removal off-site of demolition and construction waste and subsequent sale, 
recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having 
jurisdiction.

D. Recycle:  Recovery of demolition or construction waste for subsequent processing in 
preparation for reuse.

1.4 PERFORMANCE REQUIREMENTS

A. General:  Achieve end-of-Project rates for salvage/recycling of 75 percent by weight of total 
non-hazardous solid waste generated by the Work. Practice efficient waste management in the 
use of materials in the course of the Work.  Use all reasonable means to divert construction and 
demolition waste from landfills and incinerators.  Facilitate recycling and salvage of materials 
including the following:

1. Demolition Waste:

a. Asphalt paving.
b. Concrete.
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c. Concrete reinforcing steel.
d. Concrete masonry units (CMU)
e. Brick
f. Clay Tile Masonry
g. Wood studs.
h. Wood joists.
i. Plywood and oriented strand board.
j. Wood trim and paneling.
k. Structural and miscellaneous steel.
l. Rough hardware.
m. Roofing
n. Insulation
o. Doors and frames.
p. Door hardware.
q. Windows.
r. Glazing.
s. Metal studs.
t. Gypsum board.
u. Acoustical tile panels
v. Acoustical ceiling grid
w. Carpe and carpet pad.
x. Demountable partitions
y. Equipment.
z. Cabinets.
aa. Plumbing fixtures.
bb. Piping.
cc. Supports and hangers.
dd. Valves.
ee. Sprinklers.
ff. Mechanical ductwork
gg. Mechanical equipment.
hh. Refrigerants.
ii. Electrical conduit.
jj. Copper wiring.
kk. Lighting fixtures.
ll. Lamps.
mm. Ballasts.
nn. Electrical devices.
oo. Panelboards.
pp. Transformers

2. Construction Waste:

a. Masonry and CMU
b. Lumber
c. Wood sheet materials.
d. Wood trim.
e. Metals.
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f. Roofing.
g. Insulation.
h. Carpet and pad.
i. Gypsum board.
j. Piping.
k. Electrical conduit.
l. Packaging:  Regardless of salvage/recycle goal indicated in "General" Paragraph 

above, salvage or recycle 100 percent of the following uncontaminated packaging 
materials:

1) Paper.
2) Cardboard.
3) Boxes.
4) Plastic sheet and film.
5) Polystyrene packaging.
6) Wood crates.
7) Plastic pails.

1.5 QUALITY ASSURANCE

A. Waste Management Coordinator Qualifications:  Experienced firm, with a record of successful 
waste management.

B. Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved certification 
program.

C. Regulatory Requirements:  Comply with hauling and disposal regulations of authorities having 
jurisdiction.

D. Waste Management Conference:  Conduct conference at Project site to comply with 
requirements in Section 013100 "Project Management and Coordination." Review methods and 
procedures related to waste management including, but not limited to, the following:

1. Review and discuss waste management plan including responsibilities of waste 
management coordinator.

2. Review requirements for documenting quantities of each type of waste and its 
disposition.

3. Review and finalize procedures for materials separation and verify availability of 
containers and bins needed to avoid delays.

4. Review procedures for periodic waste collection and transportation to recycling and 
disposal facilities.

5. Review waste management requirements for each trade.

1.6 WASTE MANAGEMENT PLAN

A. General:  Develop a waste management plan according to ASTM E 1609 and requirements in 
this Section.  Plan shall consist of waste identification, waste reduction work plan, and 
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cost/revenue analysis. Indicate quantities by weight or volume, but use same units of measure 
throughout waste management plan.

B. Waste Identification:  Indicate anticipated types and quantities of demolition and construction 
waste generated by the Work.  Use Form CWM-7 (attached) for construction and demolition 
waste or standard form as provided by contracted Waste Management facility. Include 
estimated quantities and assumptions for estimates.

C. Waste Reduction Work Plan:  List each type of waste and whether it will be salvaged, recycled, 
or disposed of in landfill or incinerator.  Include points of waste generation, total quantity of 
each type of waste, quantity for each means of recovery, and handling and transportation 
procedures.

1. Recycled Materials:  Include list of local receivers and processors and type of recycled 
materials each will accept.  Include names, addresses, and telephone numbers.

2. Disposed Materials:  Indicate how and where materials will be disposed of.  Include 
name, address, and telephone number of each landfill and incinerator facility.

3. Handling and Transportation Procedures:  Include method that will be used for separating 
recyclable waste including sizes of containers, container labeling, and designated location 
where materials separation will be performed.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 PLAN IMPLEMENTATION

A. General:  Implement approved waste management plan.  Provide handling, containers, storage, 
signage, transportation, and other items as required to implement waste management plan 
during the entire duration of the Contract.

1. Comply with operation, termination, and removal requirements in Section 015000 
"Temporary Facilities and Controls."

B. Waste Management Coordinator:  Engage a waste management coordinator to be responsible 
for implementing, monitoring, and reporting status of waste management work plan.

C. Training:  Train workers, subcontractors, and suppliers on proper waste management 
procedures, as appropriate for the Work.

1. Distribute waste management plan to everyone concerned within seven days of submittal 
return.

2. Distribute waste management plan to entities when they first begin work on-site.  Review 
plan procedures and locations established for salvage, recycling, and disposal.
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D. Site Access and Temporary Controls:  Conduct waste management operations to ensure 
minimum interference with roads, streets, walks, walkways, and other adjacent occupied and 
used facilities.

1. Designate and label specific areas on Project site necessary for separating materials that 
are to be salvaged, recycled, reused, donated, and sold.

2. Comply with Section 015000 "Temporary Facilities and Controls" for controlling dust 
and dirt, environmental protection, and noise control.

E. Waste Management in Historic Zones or Areas:  Hauling equipment and other materials shall be 
of sizes that clear surfaces within historic spaces, areas, rooms, and openings.

F. Doors and Hardware:  Brace open end of door frames.  Except for removing door closers, leave 
door hardware attached to doors.

G. Equipment:  Drain tanks, piping, and fixtures.  Seal openings with caps or plugs.  Protect 
equipment from exposure to weather.

H. Plumbing Fixtures:  Separate by type and size.

I. Lighting Fixtures:  Separate lamps by type and protect from breakage.

J. Electrical Devices:  Separate switches, receptacles, switchgear, transformers, meters, 
panelboards, circuit breakers, and other devices by type.

3.2 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL

A. General:  Recycle paper and beverage containers used by on-site workers.

B. Recycling Incentives:  Revenues, savings, rebates, tax credits, and other incentives received for 
recycling waste materials shall accrue to Owner.

C. Preparation of Waste:  Prepare and maintain recyclable waste materials according to recycling 
or reuse facility requirements.  Maintain materials free of dirt, adhesives, solvents, petroleum 
contamination, and other substances deleterious to the recycling process.

D. Procedures:  Separate recyclable waste from other waste materials, trash, and debris.  Separate 
recyclable waste by type at Project site to the maximum extent practical according to approved 
construction waste management plan.

1. Provide appropriately marked containers or bins for controlling recyclable waste until 
removed from Project site.  Include list of acceptable and unacceptable materials at each 
container and bin.

a. Inspect containers and bins for contamination and remove contaminated materials 
if found.
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2. Stockpile processed materials on-site without intermixing with other materials.  Place, 
grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.

3. Stockpile materials away from construction area.  Do not store within drip line of 
remaining trees.

4. Store components off the ground and protect from the weather.
5. Remove recyclable waste from Owner's property and transport to recycling receiver or 

processor.

3.3 RECYCLING DEMOLITION WASTE

A. Asphalt Paving:  Grind asphalt to maximum 4-inch (38-mm) size.

B. Concrete:  Remove reinforcement and other metals from concrete and sort with other metals.

1. Pulverize concrete to maximum 4-inch (100-mm) size.
2. Crush concrete and screen to comply with requirements in Section 312000 "Earth 

Moving" for use as satisfactory soil for fill or subbase.

C. Masonry:  Remove metal reinforcement, anchors, and ties from masonry and sort with other 
metals.

1. Pulverize masonry to maximum 4-inch (100-mm) size.

2. Clean and stack undamaged, whole masonry units on wood pallets.

D. Wood Materials:  Sort and stack members according to size, type, and length.  Separate lumber, 
engineered wood products, panel products, and treated wood materials.

E. Metals:  Separate metals by type.

1. Structural Steel:  Stack members according to size, type of member, and length.
2. Remove and dispose of bolts, nuts, washers, and other rough hardware.

F. Gypsum Board:  Stack large clean pieces on wood pallets or in container and store in a dry 
location.  Remove edge trim and sort with other metals.  Remove and dispose of fasteners.

G. Carpet and Pad:  Roll large pieces tightly after removing debris, trash, adhesive, and tack strips.

1. Store clean, dry carpet and pad in a closed container or trailer provided by Carpet 
Reclamation Agency or carpet recycler.

H. Piping:  Reduce piping to straight lengths and store by type and size.  Separate supports, 
hangers, valves, sprinklers, and other components by type and size.

I. Conduit:  Reduce conduit to straight lengths and store by type and size.
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3.4 RECYCLING CONSTRUCTION WASTE

A. Packaging:

1. Cardboard and Boxes:  Break down packaging into flat sheets.  Bundle and store in a dry 
location.

2. Polystyrene Packaging:  Separate and bag materials.
3. Pallets:  As much as possible, require deliveries using pallets to remove pallets from 

Project site.  For pallets that remain on-site, break down pallets into component wood 
pieces and comply with requirements for recycling wood.

4. Crates:  Break down crates into component wood pieces and comply with requirements 
for recycling wood.

B. Wood Materials:

1. Clean Cut-Offs of Lumber:  Grind or chip into small pieces.
2. Clean Sawdust:  Bag sawdust that does not contain painted or treated wood.

C. Gypsum Board:  Stack large clean pieces on wood pallets or in container and store in a dry 
location.

1. Clean Gypsum Board:  Grind scraps of clean gypsum board using small mobile chipper 
or hammer mill.  Screen out paper after grinding.

3.5 DISPOSAL OF WASTE

A. General:  Except for items or materials to be salvaged, recycled, or otherwise reused, remove 
waste materials from Project site and legally dispose of them in a landfill or incinerator 
acceptable to authorities having jurisdiction.

1. Except as otherwise specified, do not allow waste materials that are to be disposed of 
accumulate on-site.

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 
and areas.

B. Burning:  Do not burn waste materials.

C. Disposal:  Remove waste materials from Owner's property and legally dispose of them.

END OF SECTION 017419
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for contract closeout, including, 
but not limited to, the following:

A. Substantial Completion procedures.
B. Final completion procedures.
C. Warranties.
D. Final cleaning.
E. Repair of the Work.

B. Related Requirements:

A. Section 017300 "Execution" for progress cleaning of Project site.
B. Section 017823 "Operation and Maintenance Data" for operation and maintenance 

manual requirements.

1.3 ACTION SUBMITTALS

A. Product Data:  For cleaning agents.

B. Contractor's List of Incomplete Items:  Initial submittal at Substantial Completion.

C. Certified List of Incomplete Items:  Final submittal at Final Completion.

1.4 CLOSEOUT SUBMITTALS

A. Certificates of Release:  From authorities having jurisdiction.

B. Certificate of Insurance:  For continuing coverage.

C. Field Report:  For pest control inspection.
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1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Schedule of Maintenance Material Items:  For maintenance material submittal items specified in 
other Sections.

1.6 SUBSTANTIAL COMPLETION PROCEDURES

A. Contractor's List of Incomplete Items:  Prepare and submit a list of items to be completed and 
corrected (Contractor's punch list), indicating the value of each item on the list and reasons why 
the Work is incomplete.

B. Submittals Prior to Substantial Completion:  Complete the following a minimum of 5 days prior 
to requesting inspection for determining date of Substantial Completion.  List items below that 
are incomplete at time of request.

A. Certificates of Release:  Obtain and submit releases from authorities having jurisdiction 
permitting Owner unrestricted use of the Work and access to services and utilities.  
Include occupancy permits, operating certificates, and similar releases.

B. Submit closeout submittals specified in other Division 01 Sections, including project 
record documents, operation and maintenance manuals, damage or settlement surveys, 
property surveys, and similar final record information.

C. Submit closeout submittals specified in individual Sections, including specific warranties, 
workmanship bonds, maintenance service agreements, final certifications, and similar 
documents.

D. Submit maintenance material submittals specified in individual Sections, including tools, 
spare parts, extra materials, and similar items, and deliver to location designated by 
Architect Label with manufacturer's name and model number where applicable.

a. Schedule of Maintenance Material Items:  Prepare and submit schedule of 
maintenance material submittal items, including name and quantity of each item 
and name and number of related Specification Section.  Obtain Architect's 
signature for receipt of submittals.

E. Submit test/adjust/balance records.
F. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance.

C. Procedures Prior to Substantial Completion:  Complete the following a minimum of 5 days prior 
to requesting inspection for determining date of Substantial Completion.  List items below that 
are incomplete at time of request.

A. Advise Owner of pending insurance changeover requirements.
B. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's 

personnel of changeover in security provisions.
C. Complete startup and testing of systems and equipment.
D. Perform preventive maintenance on equipment used prior to Substantial Completion.
E. Advise Owner of changeover in heat and other utilities.
F. Participate with Owner in conducting inspection and walkthrough with local emergency 

responders.
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G. Terminate and remove temporary facilities from Project site, along with mockups, 
construction tools, and similar elements.

H. Complete final cleaning requirements, including touchup painting.
I. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects.

D. Inspection:  Submit a written request for inspection to determine Substantial Completion a 
minimum of 5 days prior to date the work will be completed and ready for final inspection and 
tests.  On receipt of request, Architect will either proceed with inspection or notify Contractor 
of unfulfilled requirements.  Architect will prepare the Certificate of Substantial Completion 
after inspection or will notify Contractor of items, either on Contractor's list or additional items 
identified by Architect, that must be completed or corrected before certificate will be issued.

A. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected.

B. Results of completed inspection will form the basis of requirements for final completion.

1.7 FINAL COMPLETION PROCEDURES

A. Submittals Prior to Final Completion:  Before requesting final inspection for determining final 
completion, complete the following:

A. Submit a final Application for Payment according to Section 012900 "Payment 
Procedures."

B. Certified List of Incomplete Items:  Submit certified copy of Architect's Substantial 
Completion inspection list of items to be completed or corrected (punch list), endorsed 
and dated by Architect.  Certified copy of the list shall state that each item has been 
completed or otherwise resolved for acceptance.

C. Certificate of Insurance:  Submit evidence of final, continuing insurance coverage 
complying with insurance requirements.

D. Submit pest-control final inspection report.

B. Submittals prior to Final Payment: The Contractor may make Application for Final Payment 
after the Certificate of Substantial Completion has been issued. The following items must be 
submitted to the Project Manager prior to processing of the Final Application for Payment:

 
a. Affidavit of Payment of Debts and Claims, (AIA-G706);
b. Consent of Surety, (AIA-G707);
c. Release of Liens, (AIA-G706A) from: Contractors, Sub-Contractors,  and Material 

Suppliers; 
d. An executed copy of Final Certificate and Release from prime contractor, 

subcontractors, suppliers and vendors (as included with these specifications);
e. Letter on company letterhead stating all temporary facilities and debris have been 

removed;
f. Final "Project Record Documents" as specified in Section 017839, Project Record 

Documentation;
g. Operations & Maintenance Manuals as specified in Section 017823, Operation & 

Maintenance Data;
h. Final "As Built" surveyor's drawings;
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i. Guarantees and Warranties as required by the Specifications
j. Spare parts and replacement items as required by the Specifications;
k. Letter on company letterhead stating no Asbestos Containing Materials have been 

installed in the project; 
l. Certificate of Final Occupancy
m. Demonstration and testing of equipment has been scheduled or is completed as 

specified in Section 017900, Demonstration and Training.

2) No final payment application will be processed for payment until 
final inspection and final acceptance. 

 
 3) Close-out time encompasses a large amount of work during a short 

period of time. Therefore, please begin to submit close-out items as soon 
as possible so that the Contract may be completed and recommended to 
the Architect/Engineer and Owner for approval of the final payment. 

 

C. Responsibility 

A. It shall be the Contractor's responsibility to see that all requirements of this 
Section of the Specifications are executed and completed in a timely manner. 

B. No Provisions of this Section of the Specifications shall in any way relieve the 
Contractor of completing his work on time and in accordance with the Project 
Schedule. 

D. Inspection:  Submit a written request for final inspection to determine acceptance a minimum of 
5 days prior to date the work will be completed and ready for final inspection and tests.  On 
receipt of request, Architect will either proceed with inspection or notify Contractor of 
unfulfilled requirements.  Architect will prepare a final Certificate for Payment after inspection 
or will notify Contractor of construction that must be completed or corrected before certificate 
will be issued.

A. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected.

1.8 DEFICIENCY LISTS

A. During the construction of the work, the Program Manager and/or Architect/Engineer shall 
inspect the work for conformance to the Contract Document. 

B. Should an inspection reveal work that is not in conformance with the Contract Documents, and 
if the nature of the non-conformance warrants, at the sole discretion of the Program Manager 
and/or Architect/Engineer, a written list of deficiencies will be issued. 

C. The "deficiency list" as hereinafter called, shall stipulate the item or items of work that are in 
non- conformance and shall specify a reasonable time for the deficient work to be brought into 
conformance with the Contract Documents. 
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D. Upon receipt of the deficiency list the contractor shall by any and all means at his disposal, 
endeavor to correct the work within the time stipulated. The Contractor shall notify the Program 
Manager in writing when the work has been corrected and request inspection. 

E. If the inspection reveals the deficiency to be corrected, then the deficiency list shall be 
rescinded. 

F. During the period that the deficiency list is in effect, the Program Manager may, at his option, 
not authorize the payment of progress billings until the deficiency list is rescinded or, in the 
opinion of the Program Manager, the Contractor is making a good faith effort to correct the 
deficiency. 

1.9 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A. When the Contractor determines that his work or portions of his work are sufficiently near 
completion to warrant a preliminary inspection, he shall request in writing to the Program 
Manager a preliminary inspection. 

B. At a mutually agreeable time the Program Manager and Contractor shall conduct a preliminary 
inspection of the work for completeness and conformance to the Contract Documents. A punch 
list of incomplete or non-conformance work shall be made by the Contractor and Program 
Manager.

C. The Program Manager shall establish a reasonable time period for the completion or correction 
of all items on the preliminary inspection punch list. At the end of this time period a pre-final 
inspection shall be conducted. 

D.    The pre-final inspection shall include the Architect/Engineer, Program Manager and Contractor. 
The Contractor shall present to the Architect/Engineer a written list of all work incomplete, a 
reason why the item of work is incomplete and give a date when the work will be complete. 
The pre-final inspection shall not be conducted unless the Contractor presents this list. 

E. Should the Architect/Engineer find any item of work to be unacceptable he shall prepare a 
punch list of those items. The Contractor shall complete all items on the list within seven (7) 
days of the inspection. 

F. At the conclusion of the pre-final inspection and if the completeness of the work allows; the 
Architect/Engineer shall issue a Certificate of Substantial Completion. Should the amount of 
incomplete work be such that a Certificate of Substantial Completion cannot be issued, another 
pre-final inspection shall be scheduled. 

G. Upon completion of the pre-final punch list and provided a Certificate of Substantial 
Completion has been issued a final inspection shall be held with the Architect/Engineer, 
Program Manager and Contractor. Provided the inspection reveals work to be complete the 
Architect/Engineer shall establish the date of final completion. 

H. Organization of List:  Include name and identification of each space and area affected by 
construction operations for incomplete items and items needing correction including, if 
necessary, areas disturbed by Contractor that are outside the limits of construction.

A. Organize list of spaces in sequential order, starting with exterior areas first and 
proceeding from lowest floor to highest floor.

B. Organize items applying to each space by major element, including categories for ceiling, 
individual walls, floors, equipment, and building systems.
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C. Include the following information at the top of each page:

a. Project name.
b. Date.
c. Name of Architect
d. Name of Contractor.

D. Submit list of incomplete items in Microsoft Office Word format.  Architect will return 
annotated copy.

1.10 SUBMITTAL OF PROJECT WARRANTIES

A. Time of Submittal:  Submit written warranties on request of Architect for designated portions of 
the Work where commencement of warranties other than date of Substantial Completion is 
indicated, or when delay in submittal of warranties might limit Owner's rights under warranty.

B. Partial Occupancy:  Submit properly executed warranties within 15 days of completion of 
designated portions of the Work that are completed and occupied or used by Owner during 
construction period by separate agreement with Contractor.

C. Organize warranty documents into an orderly sequence based on the table of contents of Project 
Manual.

A. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 
(215-by-280-mm) paper.

B. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark 
tab to identify the product or installation.  Provide a typed description of the product or 
installation, including the name of the product and the name, address, and telephone 
number of Installer.

C. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor.

D. Provide additional copies of each warranty to include in operation and maintenance manuals.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces.
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PART 3 - EXECUTION

3.1 FINAL CLEANING

A. General:  Perform final cleaning.  Conduct cleaning and waste-removal operations to comply 
with local laws and ordinances and Federal and local environmental regulations.

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 
surface or unit to condition expected in an average commercial building cleaning and 
maintenance program.  Comply with manufacturer's written instructions.

A. Complete the following cleaning operations before requesting inspection for certification 
of Substantial Completion for entire Project or for a designated portion of Project:

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 
including landscape development areas, of rubbish, waste material, litter, and other 
foreign substances.

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other 
foreign deposits.

c. Rake grounds that are neither planted nor paved to a smooth, even-textured 
surface.

d. Remove tools, construction equipment, machinery, and surplus material from 
Project site.

e. Remove snow and ice to provide safe access to building.
f. Clean new and existing exterior surfaces and all newly painted existing surfaces.
g. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances.  Avoid disturbing natural 
weathering of exterior surfaces.  Restore reflective surfaces to original condition.

h. Remove debris and surface dust from limited access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.

i. Sweep concrete floors broom clean in unoccupied spaces.
j. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean 

according to manufacturer's recommendations if visible soil or stains remain.
k. Clean transparent materials, including mirrors and glass in doors and windows.  

Remove glazing compounds and other noticeable, vision-obscuring materials.  
Polish mirrors and glass, taking care not to scratch surfaces.

l. Remove labels that are not permanent.
m. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and 

similar equipment.  Remove excess lubrication, paint and mortar droppings, and 
other foreign substances.

n. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 
resulting from water exposure.

o. Replace disposable air filters and clean permanent air filters.  Clean exposed 
surfaces of diffusers, registers, and grills.

p. Clean ducts, blowers, and coils if units were operated without filters during 
construction or that display contamination with particulate matter on inspection.

1) Clean HVAC system in compliance with NADCA Standard 1992-01.  
Provide written report on completion of cleaning.
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q. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.
r. Leave Project clean and ready for occupancy.

C. Pest Control:  Comply with pest control requirements in Section 015000 "Temporary Facilities 
and Controls." Prepare written report.

D. Construction Waste Disposal:  Comply with waste disposal requirements in Section 017419. 

3.2 REPAIR OF THE WORK

A. Complete repair and restoration operations before requesting inspection for determination of 
Substantial Completion.

B. Repair or remove and replace defective construction.  Repairing includes replacing defective 
parts, refinishing damaged surfaces, touching up with matching materials, and properly 
adjusting operating equipment.  Where damaged or worn items cannot be repaired or restored, 
provide replacements.  Remove and replace operating components that cannot be repaired. 
Restore damaged construction and permanent facilities used during construction to specified 
condition.

A. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other 
damaged transparent materials.

B. Touch up and otherwise repair and restore marred or exposed finishes and surfaces.  
Replace finishes and surfaces that that already show evidence of repair or restoration.

a. Do not paint over "UL" and other required labels and identification, 
including mechanical and electrical nameplates.  Remove paint applied to 
required labels and identification.

C. Replace parts subject to operating conditions during construction that may impede 
operation or reduce longevity.

D. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and 
noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for 
new fixtures.

END OF SECTION 017700
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SECTION 017823 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for preparing operation and 
maintenance manuals, including the following:

1. Operation and maintenance documentation directory.
2. Operation manuals for systems, subsystems, and equipment.
3. Maintenance manuals for the care and maintenance of products, materials, and finishes, 

systems and equipment.

B. Related Sections include the following:
1. Division 01 Section "Submittal Procedures" for submitting copies of submittals for 

operation and maintenance manuals.
2. Division 01 Section "Closeout Procedures" for submitting operation and maintenance 

manuals.
3. Division 01 Section "Project Record Documents" for preparing Record Drawings for 

operation and maintenance manuals.
4. Divisions 02 through 49 Sections for specific operation and maintenance manual 

requirements for the Work in those Sections.

1.3 DEFINITIONS

A. System:  An organized collection of parts, equipment, or subsystems united by regular 
interaction.

B. Subsystem:  A portion of a system with characteristics similar to a system.

1.4 SUBMITTALS

A. Submittal:  Submit one copy of each manual in final form within 15 days of Substantial 
Completion.  Architect will return copy with comments within 15 days.

1. Correct or modify each manual to comply with Architect's comments.  Submit 3 copies of 
each corrected manual within 15 days of receipt of Architect's comments.
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1.5 COORDINATION

A. Where operation and maintenance documentation includes information on installations by more 
than one factory-authorized service representative, assemble and coordinate information 
furnished by representatives and prepare manuals.

PART 2 - PRODUCTS

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY

A. Organization:  Include a section in the directory for each of the following:

1. List of documents.
2. List of systems.
3. List of equipment.
4. Table of contents.

B. List of Systems and Subsystems:  List systems alphabetically.  Include references to operation 
and maintenance manuals that contain information about each system.

C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For 
pieces of equipment not part of system, list alphabetically in separate list.

D. Tables of Contents:  Include a table of contents for each emergency, operation, and maintenance 
manual.

E. Identification:  In the documentation directory and in each operation and maintenance manual, 
identify each system, subsystem, and piece of equipment with same designation used in the 
Contract Documents.  If no designation exists, assign a designation according to 
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building 
Systems."

2.2 MANUALS, GENERAL

A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each 
system and subsystem, and a separate section for each piece of equipment not part of a system.  
Each manual shall contain the following materials, in the order listed:

1. Title page.
2. Table of contents.
3. Manual contents.

B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following information:

1. Subject matter included in manual.
2. Name and address of Project.
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3. Name and address of Owner.
4. Date of submittal.
5. Name, address, and telephone number of Contractor.
6. Name and address of Architect.
7. Cross-reference to related systems in other operation and maintenance manuals.

C. Table of Contents:  List each product included in manual, identified by product name, indexed 
to the content of the volume, and cross-referenced to Specification Section number in Project 
Manual.

1. If operation or maintenance documentation requires more than one volume to 
accommodate data, include comprehensive table of contents for all volumes in each 
volume of the set.

D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by 
system, subsystem, and equipment.  If possible, assemble instructions for subsystems, 
equipment, and components of one system into a single binder.

1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to 
accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-280-mm) paper; with 
clear plastic sleeve on spine to hold label describing contents and with pockets inside 
covers to hold folded oversize sheets.

a. If two or more binders are necessary to accommodate data of a system, organize 
data in each binder into groupings by subsystem and related components.  Cross-
reference other binders if necessary to provide essential information for proper 
operation or maintenance of equipment or system.

b. Identify each binder on front and spine, with printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, and subject matter of 
contents.  Indicate volume number for multiple-volume sets.

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark each 
tab to indicate contents.  Include typed list of products and major components of 
equipment included in the section on each divider, cross-referenced to Specification 
Section number and title of Project Manual.

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic 
software diskettes for computerized electronic equipment.

4. Supplementary Text:  Prepared on 8-1/2-by-11-inch (215-by-280-mm) white bond paper.
5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.

a. If oversize drawings are necessary, fold drawings to same size as text pages and 
use as foldouts.

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 
envelopes and bind envelopes in rear of manual.  At appropriate locations in 
manual, insert typewritten pages indicating drawing titles, descriptions of contents, 
and drawing locations.
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2.3 OPERATION MANUALS

A. Content:  In addition to requirements in this Section, include operation data required in 
individual Specification Sections and the following information:

1. System, subsystem, and equipment descriptions.
2. Performance and design criteria if Contractor is delegated design responsibility.
3. Operating standards.
4. Operating procedures.
5. Operating logs.
6. Wiring diagrams.
7. Control diagrams.
8. Piped system diagrams.
9. Precautions against improper use.
10. License requirements including inspection and renewal dates.

B. Descriptions:  Include the following:

1. Product name and model number.
2. Manufacturer's name.
3. Equipment identification with serial number of each component.
4. Equipment function.
5. Operating characteristics.
6. Limiting conditions.
7. Performance curves.
8. Engineering data and tests.
9. Complete nomenclature and number of replacement parts.

C. Operating Procedures:  Include the following, as applicable:

1. Startup procedures.
2. Equipment or system break-in procedures.
3. Routine and normal operating instructions.
4. Regulation and control procedures.
5. Instructions on stopping.
6. Normal shutdown instructions.
7. Seasonal and weekend operating instructions.
8. Required sequences for electric or electronic systems.
9. Special operating instructions and procedures.

D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as 
installed.

E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for 
identification.



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

OPERATION AND MAINTENANCE DATA 017823 - 5

2.4 PRODUCT MAINTENANCE MANUAL

A. Content:  Organize manual into a separate section for each product, material, and finish.  
Include source information, product information, maintenance procedures, repair materials and 
sources, and warranties and bonds, as described below.

B. Source Information:  List each product included in manual, identified by product name and 
arranged to match manual's table of contents.  For each product, list name, address, and 
telephone number of Installer or supplier and maintenance service agent, and cross-reference 
Specification Section number and title in Project Manual.

C. Product Information:  Include the following, as applicable:

1. Product name and model number.
2. Manufacturer's name.
3. Color, pattern, and texture.
4. Material and chemical composition.
5. Reordering information for specially manufactured products.

D. Maintenance Procedures:  Include manufacturer's written recommendations and the following:

1. Inspection procedures.
2. Types of cleaning agents to be used and methods of cleaning.
3. List of cleaning agents and methods of cleaning detrimental to product.
4. Schedule for routine cleaning and maintenance.
5. Repair instructions.

E. Repair Materials and Sources:  Include lists of materials and local sources of materials and 
related services.

F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

2.5 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

A. Content:  For each system, subsystem, and piece of equipment not part of a system, include 
source information, manufacturers' maintenance documentation, maintenance procedures, 
maintenance and service schedules, spare parts list and source information, maintenance service 
contracts, and warranty and bond information, as described below.

B. Source Information:  List each system, subsystem, and piece of equipment included in manual, 
identified by product name and arranged to match manual's table of contents.  For each product, 
list name, address, and telephone number of Installer or supplier and maintenance service agent, 
and cross-reference Specification Section number and title in Project Manual.
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C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation 
including the following information for each component part or piece of equipment:

1. Standard printed maintenance instructions and bulletins.
2. Drawings, diagrams, and instructions required for maintenance, including disassembly 

and component removal, replacement, and assembly.
3. Identification and nomenclature of parts and components.
4. List of items recommended to be stocked as spare parts.

D. Maintenance Procedures:  Include the following information and items that detail essential 
maintenance procedures:

1. Test and inspection instructions.
2. Troubleshooting guide.
3. Precautions against improper maintenance.
4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
5. Aligning, adjusting, and checking instructions.
6. Demonstration and training videotape, if available.

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of 
required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment.

1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, 
quarterly, semiannual, and annual frequencies.

2. Maintenance and Service Record:  Include manufacturers' forms for recording 
maintenance.

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with 
parts identified and cross-referenced to manufacturers' maintenance documentation and local 
sources of maintenance materials and related services.

G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and 
telephone number of service agent.

H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

PART 3 - EXECUTION

3.1 MANUAL PREPARATION

A. Operation and Maintenance Documentation Directory:  Prepare a manual that provides an 
organized reference to operation and maintenance manuals.
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B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care 
and maintenance of each product, material, and finish incorporated into the Work.

C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance 
data indicating operation and maintenance of each system, subsystem, and piece of equipment 
not part of a system.

1. Engage a factory-authorized service representative to assemble and prepare information 
for each system, subsystem, and piece of equipment not part of a system.

D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include 
only sheets pertinent to product or component installed.  Mark each sheet to identify each 
product or component incorporated into the Work.  If data include more than one item in a 
tabular format, identify each item using appropriate references from the Contract Documents.  
Identify data applicable to the Work and delete references to information not applicable.

E. Above required materials can be submitted electronically upon prior agreement by Owner. 

END OF SECTION 017823
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SECTION 017839 - PROJECT RECORD DOCUMENTATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for Project Record 
Documents, including the following:

1. Record Drawings.
2. Record Specifications.
3. Record Product Data.

B. Related Sections include the following:

1. Division 01 Section "Closeout Procedures" for general closeout procedures.
2. Division 01 Section "Operation and Maintenance Data" for operation and maintenance 

manual requirements.
3. Divisions 02 through 49 Sections for specific requirements for Project Record 

Documents of the Work in those Sections.

1.3 SUBMITTALS

A. Record Drawings:  Comply with the following:

1. Number of Copies:  Submit two sets of marked-up Record prints.

2. Provide CD or DVD containing electronic copy of marked-up Record prints.

B. Record Specifications:  Submit one copy of Project's Specifications, including addenda and 
contract modifications.

PART 2 - PRODUCTS

2.1 RECORD DRAWINGS

A. Record Prints:  Maintain one set of black-line white prints of the Contract Drawings.
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1. Preparation:  Mark Record Prints to show the actual installation where installation varies 
from that shown originally.  Require individual or entity who obtained record data, 
whether individual or entity is Installer, subcontractor, or similar entity, to prepare the 
marked-up Record Prints.

a. Give particular attention to information on concealed elements that would be 
difficult to identify or measure and record later.

b. Accurately record information in an understandable drawing technique.
c. Record data as soon as possible after obtaining it.  Record and check the markup 

before enclosing concealed installations.

2. Content:  Types of items requiring marking include, but are not limited to, the following:

a. Dimensional changes to Drawings.
b. Revisions to details shown on Drawings.
c. Depths of foundations below first floor.
d. Locations and depths of underground utilities.
e. Revisions to routing of piping and conduits.
f. Revisions to electrical circuitry.
g. Actual equipment locations.
h. Duct size and routing.
i. Locations of concealed internal utilities.
j. Changes made by Change Order or Work Change Directive.
k. Changes made following Architect's written orders.
l. Details not on the original Contract Drawings.
m. Field records for variable and concealed conditions.
n. Record information on the Work that is shown only schematically.

3. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing 
actual physical conditions, completely and accurately.  If Shop Drawings are marked, 
show cross-reference on the Contract Drawings.

4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish 
between changes for different categories of the Work at same location.

5. Mark important additional information that was either shown schematically or omitted 
from original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable.

B. Format:  Identify and date each Record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location.

1. Record Prints:  Organize Record Prints into manageable sets.  Bind each set with durable 
paper cover sheets.  Include identification on cover sheets.

2.2 MISCELLANEOUS RECORD SUBMITTALS

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous 
record keeping and submittal in connection with actual performance of the Work.  Bind or file 
miscellaneous records and identify each, ready for continued use and reference.



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

PROJECT RECORD DOCUMENTATION 017839 - 3

PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the 
field office apart from the Contract Documents used for construction.  Do not use Project 
Record Documents for construction purposes.  Maintain Record Documents in good order and 
in a clean, dry, legible condition, protected from deterioration and loss.  Provide access to 
Project Record Documents for Architect's reference during normal working hours.

END OF SECTION 017839
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SECTION 017900 - DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for instructing Owner's personnel, 
including the following:

1. Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and equipment.
3. Demonstration and training video recordings.

B. Related Sections include the following:
1. Divisions 02 through 49 Sections for specific requirements for demonstration and 

training for products in those Sections.

1.3 CLOSEOUT SUBMITTALS

A. Instruction Program:  At completion of training, submit one complete training manual(s) for 
Owner's use.

B. Attendance Record:  For each training module, submit list of participants and length of 
instruction time.

C. Evaluations:  For each participant and for each training module, submit results and 
documentation of performance-based test.

D. Demonstration and Training Video Recordings:  Submit two copies within seven days of end of 
each training module.

1. Identification:  On each copy, provide an applied label with the following information:

a. Name of Project.
b. Name and address of videographer.
c. Name of Architect.
d. Name of Construction Manager.
e. Name of Contractor.
f. Date of video recording.
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2. Transcript:  Prepared in PDF electronic format.  Include a cover sheet with same label 
information as the corresponding video recording and a table of contents with links to 
corresponding training components.  Include name of Project and date of video recording 
on each page.

3. At completion of training, submit complete training manual(s) for Owner's use.

1.4 QUALITY ASSURANCE

A. Instructor Qualifications:  A factory-authorized service representative, complying with 
requirements in Section 014000 "Quality Requirements," experienced in operation and 
maintenance procedures and training.

1.5 COORDINATION

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to 
minimize disrupting Owner's operations and to ensure availability of Owner's personnel.

B. Coordinate instructors, including providing notification of dates, times, length of instruction 
time, and course content.

C. Coordinate content of training modules with content of approved emergency, operation, and 
maintenance manuals.  Do not submit instruction program until operation and maintenance data 
has been reviewed and approved by Architect.

PART 2 - PRODUCTS

2.1 INSTRUCTION PROGRAM

A. Program Structure:  Develop an instruction program that includes individual training modules 
for each system and for equipment not part of a system, as required by individual Specification 
Sections.

B. Training Modules:  Develop a learning objective and teaching outline for each module.  Include 
a description of specific skills and knowledge that participant is expected to master.  For each 
module, include instruction for the following as applicable to the system, equipment, or 
component:

1. Basis of System Design, Operational Requirements, and Criteria:  Include the following:

a. System, subsystem, and equipment descriptions.
b. Performance and design criteria if Contractor is delegated design responsibility.
c. Operating standards.
d. Regulatory requirements.
e. Equipment function.
f. Operating characteristics.
g. Limiting conditions.
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h. Performance curves.

2. Documentation:  Review the following items in detail:

a. Emergency manuals.
b. Operations manuals.
c. Maintenance manuals.
d. Project record documents.
e. Identification systems.
f. Warranties and bonds.
g. Maintenance service agreements and similar continuing commitments.

3. Emergencies:  Include the following, as applicable:

a. Instructions on meaning of warnings, trouble indications, and error messages.
b. Instructions on stopping.
c. Shutdown instructions for each type of emergency.
d. Operating instructions for conditions outside of normal operating limits.
e. Sequences for electric or electronic systems.
f. Special operating instructions and procedures.

4. Operations:  Include the following, as applicable:

a. Startup procedures.
b. Equipment or system break-in procedures.
c. Routine and normal operating instructions.
d. Regulation and control procedures.
e. Control sequences.
f. Safety procedures.
g. Instructions on stopping.
h. Normal shutdown instructions.
i. Operating procedures for emergencies.
j. Operating procedures for system, subsystem, or equipment failure.
k. Seasonal and weekend operating instructions.
l. Required sequences for electric or electronic systems.
m. Special operating instructions and procedures.

5. Adjustments:  Include the following:

a. Alignments.
b. Checking adjustments.
c. Noise and vibration adjustments.
d. Economy and efficiency adjustments.

6. Troubleshooting:  Include the following:

a. Diagnostic instructions.
b. Test and inspection procedures.

7. Maintenance:  Include the following:
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a. Inspection procedures.
b. Types of cleaning agents to be used and methods of cleaning.
c. List of cleaning agents and methods of cleaning detrimental to product.
d. Procedures for routine cleaning
e. Procedures for preventive maintenance.
f. Procedures for routine maintenance.
g. Instruction on use of special tools.

8. Repairs:  Include the following:

a. Diagnosis instructions.
b. Repair instructions.
c. Disassembly; component removal, repair, and replacement; and reassembly 

instructions.
d. Instructions for identifying parts and components.
e. Review of spare parts needed for operation and maintenance.

PART 3 - EXECUTION

3.1 PREPARATION

A. Assemble educational materials necessary for instruction, including documentation and training 
module.  Assemble training modules into a training manual organized in coordination with 
requirements in Section 017823 "Operation and Maintenance Data."

B. Set up instructional equipment at instruction location.

3.2 INSTRUCTION

A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 
systems, subsystems, and equipment not part of a system.
1. Owner will furnish Contractor with names and positions of participants.

B. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires 
seasonal operation, provide similar instruction at start of each season.

1. Schedule training with Owner with at least 10 days' advance notice.

C. Training Location and Reference Material:  Conduct training on-site in the completed and fully 
operational facility using the actual equipment in-place.  Conduct training using final operation 
and maintenance data submittals.

D. Cleanup:  Restore systems and equipment to condition existing before initial training use.
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3.3 DEMONSTRATION AND TRAINING VIDEO RECORDINGS

A. Videotape Format:  Provide high-quality DVD-R or other medium as agreed to by owner.

B. Recording:  Display continuous running time during instruction.

END OF SECTION 017900
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SECTION 024119 - SELECTIVE STRUCTURE DEMOLITION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Demolition and removal of selected portions of building or structure.
2. Demolition and removal of selected site elements.
3. Salvage of existing items to be recycled.

B. Related Requirements:

1. Section 017300 "Execution" for cutting and patching procedures.
2. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy 

requirements, and phasing requirements.
3. Section 311000 "Site Clearing" for site clearing and removal of above- and below-grade 

improvements and temporary protection of existing trees and vegetation that are affected 
by selective demolition.

1.3 DEFINITIONS

A. Remove:  Detach items from existing construction and legally dispose of them off-site.

B. Existing to Remain:  Existing items of construction that are not to be permanently removed and 
that are not otherwise indicated to be removed.

C. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, 
and store within space, clearly labeled, for next phase of work.

1.4 MATERIALS OWNERSHIP

A. Unless otherwise indicated, demolition waste becomes property of Contractor.

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones 
and their contents, commemorative plaques and tablets, and other items of interest or value to 
Owner that may be uncovered during demolition remain the property of Owner.

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.
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1.5 PREINSTALLATION MEETINGS

A. Predemolition Conference:  Conduct conference at Project site.

1. Inspect and discuss condition of construction to be selectively demolished.
2. Review structural load limitations of existing structure.
3. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress and avoid 
delays.

4. Review requirements of work performed by other trades that rely on substrates exposed 
by selective demolition operations.

5. Review areas where existing construction is to remain and requires protection.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For refrigerant recovery technician.

A. Predemolition Photographs or Video: Show existing conditions of adjoining construction, 
including finish surfaces, that might be misconstrued as damage caused by demolition 
operations. Comply with Section 013233 "Photographic Documentation." Submit before Work 
begins.

B. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for 
recovering refrigerant, stating that all refrigerant that was present was recovered and that 
recovery was performed according to EPA regulations.  Include name and address of technician 
and date refrigerant was recovered.  

1.7 CLOSEOUT SUBMITTALS

A. Inventory:  Submit a list of items that have been removed and salvaged that may be uncovered 
as indicated under item 1.4.B above.

1.8 QUALITY ASSURANCE

A. Refrigerant Recovery Technician Qualifications:  Certified by an EPA-approved certification 
program.  

1.9 FIELD CONDITIONS

A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 
far as practical.

1. Before selective demolition, Owner will remove the following items:

a. Loose furniture and equipment that are not a part of the building structure or 
components and are not affixed to the building. Some items that are part of the 
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historic components of the house are scheduled to stay in place and shall be 
protected throughout the construction process.

B. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition.

C. Hazardous Materials:  It is expected that lead paint will be encountered in the Work, and 
remediation is included in the work of this contract. Coordinate with owner’s 
representative for procedure for removal and disposal of hazardous materials.

D. Historic Areas:  Demolition and hauling equipment and other materials shall be of sizes that 
clear surfaces within existing exterior openings, including temporary protection of exterior 
openings.  Protect all surfaces at exterior openings that are indicated to be remain and to be 
restored.

E. Storage or sale of removed items or materials on-site is not permitted.

F. Utility Service:  Maintain existing utilities on site indicated to remain and protect them against 
damage during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.

1.10 COORDINATION

A. Arrange selective demolition schedule so as not to interfere with Owner's operations.

PART 2 - PRODUCTS

2.1 PEFORMANCE REQUIREMENTS

A. Regulatory Requirements:  Comply with governing EPA notification regulations before 
beginning selective demolition.  Comply with hauling and disposal regulations of authorities 
having jurisdiction.

B. Standards:  Comply with ANSI/ASSE A10.6 and NFPA 241.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations.

B. Review record documents of existing construction provided by Owner.  Owner does not 
guarantee that existing conditions are same as those indicated in record documents.
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C. Survey existing conditions and correlate with requirements indicated to determine extent of 
selective demolition required.

D. When unanticipated mechanical, electrical, or structural elements that conflict with intended 
function or design are encountered, investigate and measure the nature and extent of conflict.  
Promptly submit a written report to Architect.

1. Perform surveys as the Work progresses to detect hazards resulting from selective 
demolition activities.

E. Survey of Existing Conditions:  Record existing conditions by use of preconstruction 
photographs or preconstruction videotapes.

1. At existing exterior doors and windows before selective demolition or removal of 
existing building elements that will be reproduced or duplicated in final Work, make 
permanent record of measurements, materials, and construction details required to make 
exact reproduction.

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

A. Existing Services/Systems to Remain:  Maintain services/systems indicated to remain and 
protect them against damage.

B. Existing Services/Systems to Be Removed:  Locate, identify, disconnect, and seal or cap off 
indicated utility services and mechanical/electrical systems.
1. Arrange to shut off indicated utilities with utility companies.
2. Disconnect, demolish, and remove fire-suppression systems, plumbing, HVAC and 

electrical systems, equipment, and components indicated to be removed.

a. Piping to Be Removed:  Remove all piping in its entirety.
b. Equipment to Be Removed:  Disconnect and cap services and remove equipment.
c. Ducts to Be Removed:  Remove all ductwork in its entirety.
d. Electrical conduit, wiring and equipment for power, systems and controls:  

Remove all electrical conduit, raceways, wiring and equipment in its entirety.

C. Refrigerant:  Remove refrigerant from mechanical equipment to be selectively demolished 
according to 40 CFR 82 and regulations of authorities having jurisdiction.

3.3 PREPARATION

A. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities.

1. Comply with requirements for access and protection specified in Section 015000 
"Temporary Facilities and Controls."
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B. Temporary Facilities:  Provide temporary barricades and other protection required to prevent 
injury to people and damage to building surfaces to remain.
1. Provide temporary weather protection, during interval between selective demolition of 

existing construction on exterior surfaces and new construction, to prevent water leakage 
and damage to structure and interior areas.

2. Protect walls, and floors, and other existing work that are to remain or that are exposed 
during selective demolition operations.

3. Comply with requirements for temporary enclosures, dust control, heating, and cooling 
specified in Section 015000 "Temporary Facilities and Controls."

C. Temporary Shoring:  Provide and maintain shoring, bracing, and structural supports as required 
to preserve stability and prevent movement, settlement, or collapse of construction to remain, 
and to prevent unexpected or uncontrolled movement or collapse of construction being 
demolished.

1. Strengthen or add new supports when required during progress of selective demolition.

3.4 SELECTIVE DEMOLITION, GENERAL

A. General:  Demolish and remove existing construction only to the extent required by new 
construction and as indicated.  Use methods required to complete the Work within limitations of 
governing regulations and as follows:

1. Proceed with selective demolition systematically, from higher to lower level.  Complete 
selective demolition operations above each floor or tier before disturbing supporting 
members on the next lower level.

2. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use 
cutting methods least likely to damage construction to remain or adjoining construction.  
Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping, to minimize disturbance of adjacent surfaces.  Temporarily cover openings to 
remain.

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces.

4. Do not use cutting torches until work area is cleared of flammable materials.  At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 
space before starting flame-cutting operations.  Maintain fire watch and portable fire-
suppression devices during flame-cutting operations.

5. Maintain adequate ventilation when using cutting torches.
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site.
7. Remove structural framing members and lower to ground by method suitable to avoid 

free fall and to prevent ground impact or dust generation.
8. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing.
9. Dispose of demolished items and materials promptly. Comply with requirements in 

Section 017419 "Construction Waste Management and Disposal."
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B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities.

C. Work on surfaces and materials to be restored such as the existing wood flooring, windows and 
wood doors, frames and molding: 

1. Disassemble and detach items by hand from existing construction to the limits indicated, 
using small hand tools and small one-hand power tools, so as to protect nearby historic 
surfaces; and legally dispose of dismantled items off-site that are not salvaged or 
reinstalled.

D. Removed and Reinstalled Items; including, but not limited to, existing wood floors, windows 
and doors, lighting fixtures, and historic details such as plaster medallions:

1. Clean and repair items to functional condition adequate for intended reuse.
2. Pack or crate items after cleaning and repairing.  Identify contents of containers. Deliver 

items (with the exception of wood floors) as directed to owner’s facility for temporary 
storage. Wood floors are to be stored in the same room they are removed and evenly 
distributed within the space to spread out the structural load.

3. Protect items from damage during transport and storage.
4. Reinstall items in locations indicated, or retain in space as indicated for future 

reinstallation, clearly identified and labeled for future reinstallation location.  Comply 
with installation requirements for new materials and equipment.  Provide connections, 
supports, and miscellaneous materials necessary to make item functional for use 
indicated.

E. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling 
during selective demolition.  Protect items to remain in space stored for future installation 
against damage and soiling during project.

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

A. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to 
remain and at regular intervals using power-driven saw, then remove concrete between saw 
cuts.

B. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to remain, 
using power-driven saw, then remove masonry between saw cuts.

C. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up and 
remove.

3.6 DISPOSAL OF DEMOLISHED MATERIALS

A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or 
otherwise indicated to remain Owner's property, remove demolished materials from Project site 
and legally dispose of them in an EPA-approved landfill.
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1. Do not allow demolished materials to accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas.
3. Remove debris from elevated portions of building by chute, hoist, or other device that 

will convey debris to grade level in a controlled descent.
4. Comply with requirements specified in Section 017419 "Construction Waste 

Management and Disposal."

B. Burning:  Do not burn demolished materials.

C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them.

3.7 CLEANING

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations.  Return adjacent areas to condition existing before selective demolition 
operations began.

B. END OF SECTION 024119
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 DESCRIPTION OF WORK 

A. Furnish and install all materials, labor and equipment necessary to properly perform all concrete 
work required as specified herein and/or shown on the drawings. To include all concrete, metal 
reinforcing and finishes. 

1. Related Items of Work: Particular attention is directed to the drawings and other 
construction documents, and to the contract documents, for information pertaining to 
required items of work which are related to and usually associated with the work of this 
section of the Project Manual, but which are to be provided as part of the work of other 
sections of the Project Manual. 

1.3 CODES AND STANDARDS:  comply with the provisions of the following codes, specifications, 
and standards, except as otherwise shown or specified: 

A. ACI 301 "Specifications for Structural Concrete for Buildings." 

B. ACI 311 "Recommended Practice for Concrete Inspection." 

C. ACI 318 "Building Code Requirements for Reinforced Concrete." 

D. ACI 347 "Recommended Practice for Concrete Formwork." 

E. ACI 304 "Recommended Practice for Measuring, Mixing, Transporting, and Placing Concrete." 

F. Concrete Reinforcing Steel Institute, "Manual of Standard Practice." 

1.4 WORKMANSHIP 

A. The Contractor is responsible for correction of concrete work which does not conform to the 
specified requirements, including strength, tolerances and finishes. Correct deficient concrete as 
directed by the Architect. 

1.5 SUBMITTALS 

A. Product Data: Submit data for proprietary materials and items, including reinforcement and 
forming accessories, admixtures, joint systems, curing compounds, and others as requested by 
Architect. 

B. Shop Drawings; Reinforcement: Submit shop drawings for fabrication, bending, and placement 
of concrete reinforcement.  Comply with ACI 315 "Manual of Standard Practice for Detailing 
Reinforced Concrete Structures" showing bar schedules, stirrup spacing, diagrams of bent bars, 
and arrangement of concrete reinforcement.  Include special reinforcement required for 
openings through concrete structures. 

C. Laboratory Test Reports:  Submit laboratory test reports for concrete materials and mix design. 

D. Materials Certificates:  Provide certification from admixture manufacturers that chloride content 
complies with specification requirements. 
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E. Shop Drawings for Formwork Indicating Fabrication and Erection of Forms for Specific 
Finished Concrete Surfaces:  Show form construction including jointing, special form joints or 
reveals, location and pattern of form tie placement, and other items that affect exposed concrete 
visually. 

F. Architects review is for general architectural applications and features only.  Designing 
formwork for structural stability and efficiency is Contractor’s responsibility. 

PART 2 - PRODUCTS 

2.1 FORM MATERIALS 

A. Forms for Exposed Finish Concrete: 

1. Unless otherwise shown or specified, construct all formwork for exposed concrete 
surfaces with plywood, or other acceptable and approved panel-type materials, to provide 
continuous, straight, smooth, exposed surfaces. Furnish in largest practicable sizes to 
minimize number of joints and to conform to joint system shown on drawings. Provide 
form material with sufficient thickness to withstand pressure of newly-placed concrete 
without bow or deflection. 

2. Use plywood complying with U.S. Product Standard PS-1 "B-B (Concrete Form) 
Plywood," Class I, Exterior Grade or better, mill-oiled and edge-sealed, with each piece 
bearing legible trademark of an approved inspection agency. 

B. Forms for Unexposed Finish Concrete:  Form concrete surfaces which will be unexposed in 
finished structure with plywood, lumber, metal or other acceptable material. Provide lumber 
dressed on at least 2 edges and one side for tight fit. 

C. Form Coatings: Provide commercial formulation form-coating compounds that will not bond 
with, stain, nor adversely affect concrete surfaces, and will not impair subsequent treatments of 
concrete surfaces requiring bond or adhesion, nor impede wetting of surfaces to be cured with 
water or curing compound. 

D. Form Ties: Factory-fabricated, adjustable-length, removable or snap-off metal form ties 
designed to prevent form deflection and to prevent spalling concrete upon removal.  Provide 
units which will leave no metal closer than 1-1/2" to surface. 

1. Provide ties which, when removed, will leave holes not larger than 1" diameter in 
concrete surface. 

2.2 REINFORCING MATERIALS 

A. Reinforcing Steel Bars: ASTM A-615; Grade 60, deformed. 

B. Steel Wire: ASTM A-82, plain, cold-drawn steel. 

C. Welded Wire Fabric:  ASTM A-185, welded steel wire fabric. 

D. Supports for Reinforcement: 

1. Provide supports for reinforcement including bolsters, chairs, spacers and other devices 
for spacing, supporting and fastening bars and welded wire fabric in place. Use wire bar 
type supports complying with CRSI recommendations, unless otherwise specified. Wood, 
brick and other devices will not be acceptable. 

2. For slabs on grade, use supports with sand plates, horizontal runners, or concrete brick as 
approved by Architect where wetted base materials will not support chair legs. Do not 
use concrete brick if not acceptable to local building official. 
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3. For exposed to-view concrete surfaces, where legs of supports are in contact with forms, 
provide supports with legs which are hot-dip galvanized, or plastic protected, or stainless 
steel protected. 

2.3 CONCRETE MATERIALS 

A. Portland Cement:  ASTM C-150, type 1, unless otherwise acceptable to Architect. 

B. Fly Ash: ASTM C-618, Type F or C. 

C. Aggregates: 

1. Fine and coarse aggregate: Conform to ASTM Designation C-33. Provide coarse 
aggregate to conform to the following size limitations. 

2. Nominal maximum size of coarse aggregate shall not be larger than 1/5 of narrowest 
dimensions between sides of forms, 1/3 of depth of slabs, nor 3/4 of minimum clear 
distance between reinforcing bars or between bars and forms, whichever is least. 

3. Coarse aggregates may be of one size for all concrete placed in one day when quantities 
to be placed are too small to permit economical use of more than one mix design. When a 
single mix design is so used, maximum nominal size shall be as required for most critical 
condition of concreting in accordance with paragraph above. 

D. Water:  Clean, fresh, drinkable. 

E. Air-Entraining Admixture: ASTM C-260. 

F. Water-Reducing Admixture: ASTM C-494, Type A. 

G. High-Range Water-Reducing Admixture (Super Plasticizer):  ASTM C-494, Type F or Type G. 

H. Set-Control Admixtures: ASTM C-494, as follows: 

1. Type B, Retarding. 

2. Type C, Accelerating. 

3. Type D, Water-reducing and Retarding. 

4. Type E, Water-reducing and Accelerating. 

I. Calcium chloride will not be permitted in concrete. 

2.4 RELATED MATERIALS 

A. Preformed Expansion Joint Fillers: Provide closed-cell synthetic rubber joint filler.  

B. Expansion joint material: ASTM D1056-2C.1 

C. Joint Sealing Compound: Provide polyurethane-sealant. 

2.5 PROPORTIONING AND DESIGN OF MIXES 

A. Prepare design mixes for each type and strength of concrete by either laboratory trial batch or 
field experience methods as specified in ACI 301.  If trial batch method used, use an 
independent testing facility acceptable to Architect for preparing and reporting proposed mix 
designs.  The testing facility shall not be the same as used for field quality control testing.  Limit 
use of fly ash to not exceed 25 percent of cement content by weight. 

B. Submit written reports to Architect of each proposed mix for each class of concrete at least 15 
days prior to start of work.  Do not begin concrete production until mixes have been reviewed 
by Architect. 
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C. Design mixes to provide normal weight concrete with the following properties, as indicated on 
drawings and schedules: 

1. Regular Weight (150 PCF): Based upon 28 days psi compressive strength requirements, 
provide concrete having compressive strength of 3000 psi for isolated concrete footings 
and miscellaneous concrete. 

2. Regular Weight (150 PCF): Based upon 28 days psi compressive strength requirements, 
provide concrete having compressive strength of 4000 psi for all framed concrete beams, 
columns, walls, and slab-on-grade. 

D. Adjustment to Concrete Mixes:  Mix design adjustments may be requested by Contractor when 
characteristics of materials, job conditions, weather, test results, or other circumstances warrant; 
at no additional cost to Owner and as accepted by Architect.  Laboratory test data for revised 
mix designs and strength results must be submitted to and accepted by Architect before using in 
work. 

2.6 COMPRESSIVE PROPORTIONS AND CONSISTENCY 

A. Intent of specifications is to secure, for every part of work, structural concrete of homogeneous 
structure which, when hardened, will have required strength and resistance to weathering. 

B. All concrete shall have water-reducing type chemical, admix at place of mixing. Amount of 
chemical admix per each bag of cement used shall be in strict accordance with manufacturer's 
recommendations as related to temperature, humidity, and wind conditions prevailing at site at 
time of pouring, and dependent upon type of admixture being used. 

C. Water-Cement Ratio:  Provide concrete for following conditions with maximum water-cement 
(W/C) ratios as follows: 

1. Subjected to freezing and thawing; W/C 0.40. 

D. Volumetric proportioning not allowable. Measurement of materials shall be by weight only and 
by methods that will permit proportions to be accurately controlled and easily checked at any 
time during work operations. 

E. The use of calcium chloride in concrete is prohibited. 

F. Use air-entraining admixture in exterior exposed concrete (do not use in interior slab concrete), 
unless otherwise shown or specified. Add air-entraining admixture at the manufacturer's 
prescribed rate to result in concrete at the point of placement having air content within the 
following limits: 

1. Concrete structures and slabs exposed to freezing and thawings or subjected to hydraulic 
pressure: 

a. 6% for maximum 3/4-inch aggregate. 

b. 7% for maximum 1/2-inch aggregate. 

G. Use super plasticizer in concrete for all slab construction. Also use in all pumped concrete and 
as required for placement and workability. 

2.7 SLUMP LIMITS 

A. Slump Limits: Proportion and design mixes to result in concrete slump at point of placement as 
follows: (Slump may be increased when chemical admixtures are used, provided that the 
admixture-treated concrete has the same or lower water/cement or water/cementitious material 
ratio and does not exhibit segregation potential or excessive bleeding.) Concrete mix shall 
indicate slump without chemical admixtures and with chemical admixtures, 
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1. Ramps, slabs, and sloping surfaces:  Not more than 3 inches. 

2. Reinforced foundation systems:  Not less than 1 inch and not more than 4 inches. 

3. Concrete containing HRWR admixture (super-plasticizer):  Not more than 8 inches after 
addition of HRWR to site-verified 2 inches - 3 inches slump concrete. 

4. Other concrete:  Not less than 1 inch nor more than 4 inches. 

2.8 CONCRETE MIXING - READY-MIX CONCRETE 

A. Comply with the requirements of ASTM C-94, and as herein specified. 

B. Delete the references for allowing additional water to be added to the batch for material with 
insufficient slump. Addition of water to the batch will not be permitted. 

C. During hot weather, or under conditions contributing to rapid setting of concrete, a shorter 
mixing time than specified in ASTM C-94 may be required. 

D. When the air temperature is between 85 degrees F and 90 degrees F, reduce the mixing and 
delivery time from 1-1/2 hours to 75 minutes and when the air temperature is above 90 degrees 
F, reduce the mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMS 

A. Design, erect, support, brace and maintain formwork to support vertical and lateral loads that 
might be applied until such loads can be supported by the concrete structure. Construct 
formwork so concrete members and structures are of correct size, shape, alignment, elevation 
and position. 

B. Design formwork to be readily removable without impact, shock or damage to cast-in-place 
concrete surfaces and adjacent materials. 

C. Construct forms complying with ACI 347, to sizes, shapes, lines and dimensions shown, and to 
obtain accurate alignment, location, grades, level and plumb work in finished structures. 
Provide for openings, offsets, keyways, recesses, moldings, reglets, chamfers, blocking, screeds, 
bulkheads, anchorages and inserts, and other features required on work. Use selected materials 
to obtain required finishes. Solidly butt joints and provide back-up at joints to prevent leakage 
of cement paste. 

D. Fabricate forms for easy removal without hammering or prying against the concrete surfaces. 
Provide crush plates or wrecking plates where stripping may damage cast concrete surfaces. 
Provide top forms for inclined surfaces where slope is too steep to place concrete with bottom 
forms only. Kerf wood inserts for forming keyways, reglets, recesses, and the like, to prevent 
swelling and for easy removal. 

E. Provide temporary openings where interior area of formwork is inaccessible for cleanout, for 
inspection before concrete placement, and for placement of concrete. Securely brace temporary 
openings and set tightly to forms to prevent loss of concrete mortar. Place temporary openings 
on forms at inconspicuous locations. 

F. Chamfer all exposed corners and edges as directed by Architect if not shown, using wood, 
metal, PVC or rubber chamfer strips fabricated to produce uniform smooth lines and tight edge 
joints. 

G. Form Ties: 

1. Factory-fabricated, adjustable-length, removable or snapoff metal ties, designed to 
prevent form deflection, and to prevent spalling concrete surfaces upon removal. 
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2. Unless otherwise shown, provide ties so portion remaining within concrete after removal 
is at least 1-1/2 inches inside concrete. 

3. Unless otherwise shown, provide form ties which will not leave holes larger than 1 inch 
diameter in concrete surface. 

H. Provisions for Other Trades: Provide openings in concrete formwork to accommodate work of 
other trades. Determine size and location of openings, recesses and chases from trades 
providing such ties. Accurately place and securely support items built into forms. 

I. Cleaning and Tightening: Thoroughly clean forms and adjacent surfaces to receive concrete. 
Remove chips, wood, sawdust, dirt or other debris just before concrete is placed. Re-tighten 
forms after concrete placement if required to eliminate mortar leaks. 

3.2 CONCRETE WORK TOLERANCES 

A. Except when close coordination and fitting of various trades' work precludes allowances of 
tolerances, maximum total permissible deviations from established lines, grades, and 
dimensions shall be as stated hereinbelow. Set and maintain forms in such a manner as to ensure 
completed work within specified tolerance limits.  (See Monolithic Slab Finish For Concrete 
Slab Tolerances.) 

1. Variation from the plumb: 

a. In lines and surfaces of columns, piers, and in arrises, in 10 feet: 1/4 inch. 

b. For exposed corner columns, control-joint grooves and other conspicuous lines in 
any bay or 20-foot maximum: 1/4 inch. 

2. Variations from the level or from indicated qrades: 

a. In structural concrete ceiling, beam soffits, and in arrises, in 10 feet: 1/4 inch. 

b. For exposed lintels, sills, parapets, horizontal grooves and other conspicuous lines, 
in any bay or 20-foot maximum: 1/4 inch. 

3. Variations of the linear building lines from established position in plan and related 
position of columns, walls, and partitions in any bay or 20-foot maximum: 1/4 inch. 

4. Variations in sizes and locations of sleeves, floor openings, and wall openings: 1/4 inch. 

5. Variations in cross-sectional dimensions of columns and beams and in thickness of walls: 
1/4 inch. 

6. Variations in footings: 

a. Variation in dimensions in plan: Minus 1/2 inch; Plus 2 inches (applies to concrete 
only - not to reinforcing bars or dowels). 

b. Misplacement or eccentricity: 2 percent of footing width in direction of 
misplacement, but not more than 2 inches. (Concrete only.) 

7. Reduction in thickness: Minus 5 percent of specified thickness. 

8. Variation in steps: In a flight of stairs: 

a. Rise:  1/8 inch. 

b. Tread: 1/4 inch. 

3.3 PLACING REINFORCEMENT 

A. Comply with the specified codes and standards, the Concrete Reinforcing Steel Institute's 
recommended practice for "Placing Reinforcing Bars," for details and methods of reinforcement 
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placement and supports, and as herein specified.  Avoid cutting or puncturing vapor retarder 
during reinforcing placement and concreting operations. 

B. Clean reinforcement of loose rust and mill scale, soil, ice and other materials which reduce or 
destroy bond with concrete. 

C. Accurately position, support and secure reinforcement against displacement by formwork, 
construction, or concrete placement operations. Locate and support reinforcing by metal chairs, 
runners, bolsters, spacers and hangers, as required. 

D. Place reinforcement to obtain at least the minimum coverage for concrete protection.  Arrange, 
space and securely tie bars and bar supports to hold reinforcements in position during concrete 
placement operations. Set wire ties so ends are directed into concrete, not toward exposed 
concrete surfaces. 

E. Do not place reinforcing bars more than 2 inches beyond the last leg of continuous bar support. 
Do not use supports as bases for runways for concrete conveying equipment and similar 
construction loads. 

F. Do not splice reinforcement at points of maximum stress. At points where bars lap or splice, 
including distribution steel, provide sufficient lap to transfer stress between bars by bond and 
shear. Stagger splices in adjacent bars. Lap splices in piers, struts, sufficiently to transfer full 
stress by bond. 

G. Protect metal reinforcement by thickness of concrete indicated. Where not otherwise shown, 
thickness of concrete over reinforcement shall be as follows: 

1. Where concrete is deposited against ground without use of forms: not less than 3 inches. 

2. Where concrete is exposed to weather, or exposed to ground but placed in forms: not less 
than 2 inches for bars more than 5/8 inch in diameter and 1-1/2 inch for bars 5/8 inch or 
less in diameter. 

3. In slabs and walls not exposed to ground: not less than 3/4 inch. 

4. In all cases, thickness of concrete over reinforcement shall be at least equal to diameter of 
bars. 

H. Position all reinforcement accurately. Secure at intersections with annealed wire ties or bar 
clips. Support with metal supports, spacers, or hangers of approved type. Metal supports (for 
reinforcing) that are placed directly against horizontal forms, shall have plastic-coated legs 
wherever the finished concrete surfaces will be exposed in the completed work, and wherever 
the finished concrete surfaces are to receive any type of directly-applied finish material which 
could be subject to damage due to stain from rusting of non-plastic-coated materials. 

I. Install welded wire fabric in as long lengths as practicable. Lap adjoining pieces at least one full 
mesh and lace splices with wire. Offset end laps in adjacent widths to prevent continuous laps in 
either direction. Arrange runways over slabs to avoid traffic directly on mesh during pouring 
operations. Rolled wire shall be straightened into flat sheets before being placed. 

3.4 INSTALLATION OF EMBEDDED ITEMS 

A. General:  Set and build into work anchorage devices and other embedded items required for 
other work that is attached to, or supported by, cast-in-place concrete.  Use setting drawings, 
diagrams, instructions, and directions provided by suppliers of items to be attached thereto.  No 
aluminum conduit or inserts shall be embedded in concrete. 

B. If, in the judgment of the Engineer, embedded items are located or grouped in a manner that 
will weaken the structure, the Contractor shall take necessary corrective steps. 
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3.5 CONCRETE PLACEMENT 

A. Preplacement Inspection:  Before placing concrete, inspect and complete formwork installation, 
reinforcing steel, and items to be embedded or cast-in.  Notify other crafts to permit installation 
of their work; cooperate with other trades in setting such work.  Moisten wood forms 
immediately before placing concrete where form coatings are not used. 

B. General:  Comply with ACI 304 "Recommended Practice for Measuring, Mixing, Transporting, 
and Placing Concrete", and as herein specified. 

1. Deposit concrete continuously or in layers of such thickness that no concrete will be 
placed on concrete which has hardened sufficiently to cause the formation of seams or 
planes of weakness.  If a section cannot be placed continuously, provide construction 
joints as herein specified.  Deposit concrete as nearly as practicable to its final location to 
avoid segregation. 

C. Placing Concrete in Forms:  Deposit concrete in forms in horizontal layers not deeper than 24" 
and in a manner to avoid inclined construction joints.  Where placement consists of several 
layers, place each layer while preceding layer is still plastic to avoid cold joints. 

1. Consolidate placed concrete by mechanical vibrating equipment supplemented by 
hand-spading, rodding, or tamping.  Use equipment and procedures for consolidation of 
concrete in accordance with ACI 309. 

2. Do not use vibrators to transport concrete inside forms. 

D. Cold Weather Placing:  Protect concrete work from physical damage or reduced strength which 
could be caused by frost, freezing actions, or low temperatures, in compliance with ACI 306 
and as herein specified. 

1. When air temperature has fallen to or is expected to fall below 40 degrees F (4 degrees 
C), uniformly heat water and aggregates before mixing to obtain a concrete mixture 
temperature of not less than 50 degrees F (10 degrees C), and not more than 80 degrees F 
(27 degrees C) at point of placement. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete 
on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, and other materials containing antifreeze agents or 
chemical accelerators, unless otherwise accepted in mix designs. 

E. Hot Weather Placing:  When hot weather conditions exist that would seriously impair quality 
and strength of concrete, place concrete in compliance with ACI 305 and as herein specified. 

1. Fog spray forms, reinforcing steel, and subgrade just before concrete is placed.  

2. Use water-reducing retarding admixture (Type D) when required by high temperatures, 
low humidity, or other adverse placing conditions. 

3.6 FINISH OF FORMED SURFACES 

A. Rough Form Finish:  For formed concrete surfaces not exposed-to-view in the finish work or by 
other construction, unless otherwise indicated.  This is the concrete surface having texture 
imparted by form facing material used, with tie holes and defective areas repaired and patched 
and fins and other projections exceeding 1/4" in height rubbed down or chipped off. 

B. Smooth Form Finish:  For formed concrete surfaces exposed-to-view, or that are to be covered 
with a coating material applied directly to concrete, or a covering material applied directly to 
concrete, such as waterproofing, dampproofing, veneer plaster, painting, or other similar 
system.  This is as-cast concrete surface obtained with selected form facing material, arranged 
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orderly and symmetrically with a minimum of seams.  Repair and patch defective areas with 
fins or other projections completely removed and smoothed. 

C. Smooth Rubbed Finish: 

1. Provide smooth rubbed finish to exposed surfaces and to scheduled concrete surfaces, 
which have received smooth form finish treatment, not later than one day after form 
removal. 

2. Moisten concrete surfaces and rub with carborundum brick or other abrasive until a 
uniform color and texture is produced.  Do not apply cement grout other than that created 
by the rubbing process. 

D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
occurring adjacent to formed surfaces, strike-off smooth and finish with a texture matching 
adjacent formed surfaces.  Continue final surface treatment of formed surfaces uniformly across 
adjacent unformed surfaces, unless otherwise indicated. 

E. Repair of Surface Defects: After forms are removed, any concrete that obviously has been 
improperly formed or is out of alignment or level beyond required tolerances, or which shows a 
defective surface that cannot be satisfactorily repaired or patched, shall be removed. 

3.7 REMOVAL OF FORMS  

A. Formwork not supporting weight of concrete, such as sides of beams, walls, columns, and 
similar parts of the work, may be removed after cumulatively curing at not less than 50 degrees 
F (10 degrees C) for 4 days after placing concrete, provided concrete is sufficiently hard to not 
be damaged by form removal operations, and provided curing and protection operations are 
maintained. 

B. Formwork supporting weight of concrete, such as beam soffits, joists, slabs, and other structural 
elements, may not be removed in less than 14 days and until concrete has attained design 
minimum compressive strength at 28 days. 

3.8 MISCELLANEOUS CONCRETE ITEMS 

A. Filling-In:  Fill-in holes and openings left in concrete structures for passage of work by other 
trades, unless otherwise shown or directed, after work of other trades is in place.  Mix, place, 
and cure concrete as herein specified, to blend with in-place construction.  Provide other 
miscellaneous concrete filling shown or required to complete work. 

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still 
green and steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded. 

C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations, as 
shown on drawings.  Set anchor bolts for machines and equipment to template at correct 
elevations, complying with certified diagrams or templates of manufacturer furnishing machines 
and equipment. 

D. Grout base plates and foundations as indicated, using specified non-shrink grout.  Use 
non-metallic grout for exposed conditions, unless otherwise indicated. 

3.9 QUALITY CONTROL TESTING DURING CONSTRUCTION 

A. The Owner will employ a testing laboratory, approved by the Architect, to perform tests and to 
submit test reports. 

B. Sampling and testing for quality control during placement of concrete includes the following: 
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1. Sampling Fresh Concrete:  ASTM C 172, except modified for slump to comply with 
ASTM C 94. 

2. Slump:  ASTM C 143; one test at point of discharge for each day's pour of each type of 
concrete; additional tests when concrete consistency seems to have changed. 

3. Air Content:  ASTM C 173, volumetric method for lightweight or normal weight 
concrete; ASTM C 231 pressure method for normal weight concrete; one for each day's 
pour of each type of air-entrained concrete. 

4. Concrete Temperature:  Test hourly when air temperature is 40 degrees F (4 degrees C) 
and below, and when 80 degrees F (27 degrees C) and above; and each time a set of 
compression test specimens made. 

5. Compression Test Specimen:  ASTM C 31; one set of 4 standard cylinders for each 
compressive strength test, unless otherwise directed.  Mold and store cylinders for 
laboratory cured test specimens except when field-cure test specimens are required. 

6. Compressive Strength Tests:  ASTM C 39; one set for each day's pour exceeding 5 cu. 
yds. plus additional sets for each 50 cu. yds. over and above the first 25 cu. yds. of each 
concrete class placed in any one day; one specimen tested at 7 days, two specimens tested 
at 28 days, and one specimen retained in reserve for later testing if required. 

a. When frequency of testing will provide less than 5 strength tests for a given class 
of concrete, conduct testing from at least 5 randomly selected batches or from each 
batch if fewer than 5 are used. 

b. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory-cured cylinders, evaluate current operations and provide corrective 
procedures for protecting and curing the in-place concrete. 

c. Strength level of concrete will be considered satisfactory if averages of sets of 
three consecutive strength test results equal or exceed specified compressive 
strength, and no individual strength test result falls below specified compressive 
strength by more than 500 psi. 

C. Test results will be reported in writing to Architect, Structural Engineer and Contractor within 
24 hours after tests.  Reports of compressive strength tests shall contain the project 
identification name and number, date of concrete placement, name of concrete testing service, 
concrete type and class, location of concrete batch in structure, design compressive strength at 
28 days, concrete mix proportions and materials; compressive breaking strength and type of 
break for both 7-day tests and 28-day tests. 

D. Additional Tests:  The testing service will make additional tests of in-place concrete when test 
results indicate specified concrete strengths and other characteristics have not been attained in 
the structure, as directed by Architect.  Testing service may conduct tests to determine adequacy 
of concrete by cored cylinders complying with ASTM C 42, or by other methods as directed.  
Contractor shall pay for such tests.  

3.10 CLEAN-UP 

A. Immediately after completion of concrete operations, remove from site all debris resulting from 
work. 

B. Immediately prior to final inspection, preliminary to acceptance, wash and clean all exterior 
concrete wearing surfaces and interior uncovered wearing surfaces. Leave all concrete in clean, 
acceptable condition. 

END OF SECTION 033000 
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SECTION 040120 - MAINTENANCE OF UNIT MASONRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes maintenance of unit masonry consisting of brick clay masonry and limestone 
and granite veneer restoration and cleaning as follows as part of Add Alternate #1:

1. Unused anchor removal.
2. Repairing unit masonry, including replacing whole and partial units of brick, limestone, 

and granite veneers.
3. Reanchoring veneers.
4. Repointing joints.
5. Preliminary cleaning, including removing plant growth.
6. Cleaning exposed unit masonry surfaces.

B. Related Sections:

1. Section 013591 "Historic Treatment Procedures."

1.3 DEFINITIONS

A. Very Low-Pressure Spray:  Under 100 psi (690 kPa) 

B. Low-Pressure Spray:  100 to 400 psi (690 to 2750 kPa); 4 to 6 gpm (0.25 to 0.4 L/s) 

C. Medium-Pressure Spray:  400 to 800 psi (2750 to 5510 kPa); 4 to 6 gpm (0.25 to 0.4 L/s)

D. High-Pressure Spray:  800 to 1200 psi (5510 to 8250 kPa); 4 to 6 gpm (0.25 to 0.4 L/s)

E. Saturation Coefficient:  Ratio of the weight of water absorbed during immersion in cold water 
to weight absorbed during immersion in boiling water; used as an indication of resistance of 
masonry units to freezing and thawing.

1.4 PRECONSTRUCTION TESTING

A. Coordinate with Architect and Owner to perform on-site testing according to "The Russack 
System for Brick & Mortar Description" to match new materials for brick and mortar repairs.
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B. Prepare a small sample of the proposed mortar mix and allow it to cure at a temperature of 
approximately 70 degrees F for about a week (or it can be baked in an oven to speed up the 
curing). Notify Architect and Owner when the sample is ready, break open, and compare the 
surface with the surface of the largest saved sample of historic mortar. 

1.5 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.  Include recommendations for application 
and use.  Include test data substantiating that products comply with requirements.

B. Samples for Initial Selection:  For the following:

1. Pointing Mortar:  Submit sets of mortar for pointing in the form of sample mortar strips, 
6 inches (150 mm) long by approximate width of existing joists, set in aluminum or 
plastic channels.

a. Have each set contain a close color range of at least three samples of different 
mixes of colored sands and cements that produce a mortar matching the cleaned 
masonry when cured and dry.

b. Submit with precise measurements on ingredients, proportions, gradations, and 
sources of colored sands from which each Sample was made.

2. Patching Compound: Submit sets of patching compound Samples in the form of plugs 
(patches in drilled holes) in sample units of masonry representative of the range of 
masonry colors on the building.

a. Have each set contain a close color range of at least three Samples of different 
mixes of patching compound that matches the variations in existing masonry when 
cured and dry.

3. Sealant Materials:  See Section 079200 "Joint Sealants."

4. Each type of masonry unit and veneer to be used for replacing existing units.  Include sets 
of Samples as necessary to show the full range of shape, color, and texture to be 
expected.

a. For each brick type, provide straps or panels containing at least four bricks.  
Include multiple straps for brick with a wide range.

5. Include similar Samples of accessories involving color selection.

1.6 INFORMATIONAL SUBMITTALS

A. Preconstruction Test Reports:  For existing and replacement masonry units.

B. Quality-Control Program.
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C. Restoration Program.

D. Cleaning Program.

1.7 QUALITY ASSURANCE

A. Restoration Specialist Qualifications: Engage an experienced masonry restoration and cleaning 
firm to perform work of this Section. Firm shall have completed work similar in material, 
design, and extent to that indicated for this Project with a record of successful in-service 
performance. Experience installing standard unit masonry is not sufficient experience for 
masonry restoration work.

1. At Contractor's option, work may be divided between two specialist firms: one for 
cleaning work and one for repair work.

2. Field Supervision: Restoration specialist firms shall maintain experienced full-time 
supervisors on Project site during times that clay masonry restoration and cleaning work 
is in progress. Supervisors shall not be changed during Project except for causes beyond 
the control of restoration specialist firm.

3. Restoration Worker Qualifications: Persons who are experienced in restoration work of 
types they will be performing. When masonry units are being patched, assign at least one 
worker among those performing patching work who is trained and certified by 
manufacturer of patching compound to apply its products.

B. Chemical-Cleaner Manufacturer Qualifications:  A firm regularly engaged in producing 
masonry cleaners that have been used for similar applications with successful results, and with 
factory-trained representatives who are available for consultation and Project-site inspection and 
assistance at no additional cost.

C. Source Limitations:  Obtain each type of material for masonry restoration (face brick, cement, 
sand, etc.) from one source with resources to provide materials of consistent quality in 
appearance and physical properties.

D. Quality-Control Program:  Prepare a written quality-control program for this Project to 
systematically demonstrate the ability of personnel to properly follow methods and use 
materials and tools without damaging masonry.  Include provisions for supervising performance 
and preventing damage due to worker fatigue.

E. Restoration Program:  Prepare a written, detailed description of materials, methods, equipment, 
and sequence of operations to be used for each phase of restoration work including protection of 
surrounding materials and Project site.

1. Include methods for keeping pointing mortar damp during curing period.
2. If materials and methods other than those indicated are proposed for any phase of 

restoration work, add to the Quality-Control Program a written description of such 
materials and methods, including evidence of successful use on comparable projects, and 
demonstrations to show their effectiveness for this Project and worker's ability to use 
such materials and methods properly.
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F. Cleaning Program:  Prepare a written cleaning program that describes cleaning process in detail, 
including materials, methods, and equipment to be used, protection of surrounding materials, 
and control of runoff during operations.

1. If materials and methods other than those indicated are proposed for any phase of 
restoration work, add to the Quality-Control Program a written description of such 
materials and methods, including evidence of successful use on comparable projects, and 
demonstrations to show their effectiveness for this Project and worker's ability to use 
such materials and methods properly.

G. Cleaning and Repair Appearance Standard:  Cleaned and repaired surfaces are to have a 
uniform appearance as viewed from 20 feet (6 m) away by Architect.  Perform additional paint 
and stain removal, general cleaning, and spot cleaning of small areas that are noticeably 
different, so that surface blends smoothly into surrounding areas.

H. Mockups:  Prepare mockups of restoration and cleaning to demonstrate aesthetic effects and set 
quality standards for materials and execution and for fabrication and installation.

1. Masonry and Veneer Repair:  Prepare sample areas for each type of masonry material 
indicated to have repair work performed.  If not otherwise indicated, size each mockup 
not smaller than 2 adjacent whole units or approximately 48 inches (1200 mm) in least 
dimension.  Erect sample areas in existing walls unless otherwise indicated, to 
demonstrate quality of materials, workmanship, and blending with existing work.  I
a. Replacement bricks as necessary where mockup panel occurs

2. Repointing:  Rake out joints in 2 separate areas for each type of repointing required and 
repoint one of the areas.

3. Cleaning:  Clean an area approximately 25 sq. ft. (2.3 sq. m) for each type of masonry 
and surface condition.

a. Test cleaners and methods on samples of adjacent materials for possible adverse 
reactions.  Do not use cleaners and methods known to have deleterious effect.

b. Allow a waiting period of not less than seven days after completion of sample 
cleaning to permit a study of sample panels for negative reactions.

4. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing.

5. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion.

I. Preinstallation Conference: Conduct conference at Project site.

1. Review methods and procedures related to masonry restoration and cleaning including, 
but not limited to, the following:

a. Construction schedule. Verify availability of materials, Restoration Specialist's 
personnel, equipment, and facilities needed to make progress and avoid delays.

b. Materials, material application, sequencing, tolerances, and required clearances.
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1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver masonry units to Project site strapped together in suitable packs or pallets or in heavy-
duty cartons.

B. Deliver other materials to Project site in manufacturer's original and unopened containers, 
labeled with manufacturer's name and type of products.

C. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not 
use cementitious materials that have become damp.

D. Store hydrated lime in manufacturer's original and unopened containers.  Discard lime if 
containers have been damaged or have been opened for more than two days.

E. Store lime putty covered with water in sealed containers.

F. Store sand where grading and other required characteristics can be maintained and 
contamination avoided.

1.9 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit masonry restoration and cleaning work to be performed according to 
manufacturers' written instructions and specified requirements.

B. Repair masonry units and repoint mortar joints only when air temperature is between 40 and 90 
deg F (4 and 32 deg C) and is predicted to remain so for at least 7 days after completion of the 
Work unless otherwise indicated.

C. Hot-Weather Requirements:  Protect masonry repair and mortar-joint pointing when 
temperature and humidity conditions produce excessive evaporation of water from mortar and 
repair materials.  Provide artificial shade and wind breaks and use cooled materials as required 
to minimize evaporation.  Do not apply mortar to substrates with temperatures of 90 deg F (32 
deg C) and above unless otherwise indicated.

D. For manufactured repair materials, perform work within the environmental limits set by each 
manufacturer.

E. Clean masonry surfaces only when air temperature is 40 deg F (4 deg C) and above and is 
predicted to remain so for at least 7 days after completion of cleaning.

1.10 SEQUENCING AND SCHEDULING

A. Order replacement materials at earliest possible date to avoid delaying completion of the Work.

B. Order sand and portland cement for pointing mortar immediately after approval of mockups.  
Take delivery of and store at Project site a sufficient quantity to complete Project.
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C. Perform masonry restoration work in the following sequence:

1. Remove plant growth.
2. Inspect for open mortar joints and repair before cleaning to prevent the intrusion of water 

and other cleaning materials into the wall.
3. Remove paint.
4. Clean masonry surfaces.
5. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent 

to masonry repairs along joints.
6. Repair masonry, including replacing existing masonry with salvaged (from other 

projects) masonry materials.
7. Rake out mortar from joints to be repointed.
8. Point mortar joints.
9. After repairs and repointing have been completed and cured, perform a final cleaning to 

remove residues from this work.

PART 2 - PRODUCTS

2.1 MASONRY MATERIALS

A. Face Brick:  Provide face brick, including specially molded, ground, cut, or sawed shapes where 
required to complete masonry restoration work.

1. Provide units with colors, color variation within units, surface texture, size, and shape to 
match existing brickwork and with physical properties to match those determined by 
the architect. Salvaged brick from a brickyard is recommended for use in repairs.

a. For existing brickwork that exhibits a range of colors or color variation within 
units, provide brick that proportionally matches that range and variation rather than 
brick that matches an individual color within that range.

b. Subject to compliance with requirements, provide new brick to match brick 
approved for use by owner and SC State Historic Preservation Office in patching 
from previous project: Carolina Wrecking, 141 Cort Rd, Columbia, SC 29203. 

2. Provide units with colors, color variation within units, surface texture, and physical 
properties to match existing brick.  Match existing units in size and shape.

3. Tolerances as Fabricated.

B. STONE MATERIALS 

1. Stone Matching Existing: Natural building stone of variety, color, texture, grain, veining, 
finish, size, and shape that match existing stone and with physical properties to match 
those determined by the architect. Salvaged brick from a brickyard is recommended 
for use in repairs.
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2. For existing stone that exhibits a range of colors, texture, grain, veining, finishes, sizes, or 
shapes, provide stone that proportionally matches that range rather than stone that 
matches an individual color, texture, grain, veining, finish, size, or shape within that 
range.

3. Quarry: Subject to compliance with requirements, provide stone to match stone approved 
for use by owner and SC State Historic Preservation Office in patching from previous 
project: Fieldstone Center, 10575 Old Atlanta Highway, Covington, GA, 30014.

4. Cutting New Stone: Cut each new stone so that, when it is set in final position, the rift or 
natural bedding planes will match the rift orientation of existing stones.

2.2 MORTAR MATERIALS

A. Portland Cement:  ASTM C 150, Type I or Type II, white or gray or both where required for 
color matching of exposed mortar.

B. Hydrated Lime:  ASTM C 207, Type S.

C. Mortar Sand:  ASTM C 144 unless otherwise indicated.

1. Color:  Provide natural sand of color necessary to produce required mortar color.
2. For pointing mortar, provide sand with rounded edges.
3. Match size, texture, and gradation of existing mortar sand as closely as possible.  Blend 

several sands if necessary to achieve suitable match.
a. Report of composition on existing Taylor House masonry analysis is available 

from the architect. Contractor is to match composition in this analysis for new 
mortar to be used.

D. Mortar Pigments:  Natural and synthetic iron oxides, compounded for mortar mixes.  Use only 
pigments with a record of satisfactory performance in masonry mortars.

E. Water:  Potable.

2.3 MANUFACTURED REPAIR MATERIALS

A. Patching Compound: Factory-mixed cementitious product that is custom manufactured for 
patching masonry.

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Cathedral Stone Products, Inc. 
b. Conproco Corporation;
c. Ediston Coatings, Inc. 

http://www.specagent.com/LookUp/?ulid=1258&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456819468&mf=&src=wd


University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

MAINTENANCE OF UNIT MASONRY 040120 - 8

2. Use formulation that is vapor- and water permeable (equal to or more than the masonry 
unit), exhibits low shrinkage, has lower modulus of elasticity than the masonry units 
being repaired, and develops high bond strength to all types of masonry.

3. Use formulation having working qualities and retardation control to permit forming and 
sculpturing where necessary.

4. Formulate patching compound used for patching brick and cast stone in colors and 
textures to match each masonry unit being patched. Provide sufficient number of colors 
to enable matching the color, texture, and variation of each unit.

2.4 CLEANING MATERIALS

A. Water:  Potable.

B. Job-Mixed Detergent Solution:  Solution prepared by mixing 2 cups (0.5 L) of tetrasodium 
polyphosphate, 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot water for 
every 5 gal. (20 L) of solution required.

C. Job-Mixed Mold, Mildew, and Algae Remover:  Solution prepared by mixing 2 cups (0.5 L) of 
tetrasodium polyphosphate, 5 quarts (5 L) of 5 percent sodium hypochlorite (bleach), and 15 
quarts (15 L) of hot water for every 5 gal. (20 L) of solution required.

D. Nonacidic Gel Cleaner: Manufacturer's standard gel formulation, with pH between 6 and 9, that 
contains detergents with chelating agents and is specifically formulated for cleaning masonry 
surfaces.

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Price Research, Ltd.; Price Marble Cleaner-Gel.
b. PROSOCO; Sure Klean 942 Limestone and Marble Cleaner.

2.5 ACCESSORY MATERIALS

A. Liquid Strippable Masking Agent: Manufacturer's standard liquid, film-forming, strippable 
masking material for protecting glass, metal, and polished stone surfaces from damaging effects 
of acidic and alkaline masonry cleaners.

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. ABR Products, Inc.; Rubber Mask.
b. Price Research, Ltd.; Price Mask.
c. PROSOCO; Sure Klean Strippable Masking.

B. Setting Buttons:  Resilient plastic buttons, nonstaining to masonry, sized to suit joint 
thicknesses and bed depths of masonry units without intruding into required depths of pointing 
materials.

http://www.specagent.com/LookUp/?ulid=1268&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456819789&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456819792&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=1276&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456820129&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456820130&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456820175&mf=&src=wd
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C. Masking Tape:  Nonstaining, nonabsorbent material, compatible with pointing mortar, joint 
primers, sealants, and surfaces adjacent to joints; that will easily come off entirely, including 
adhesive.

D. Miscellaneous Products:  Select materials and methods of use based on the following, subject to 
approval of a mockup:

1. Previous effectiveness in performing the work involved.
2. Little possibility of damaging exposed surfaces.
3. Consistency of each application.
4. Uniformity of the resulting overall appearance.
5. Do not use products or tools that could do the following:

a. Remove, alter, or in any way harm the present condition or future preservation of 
existing surfaces, including surrounding surfaces not in contract.

b. Leave a residue on surfaces.

E. Masonry Repair Anchors, Spiral Type: Type 304 or Type 316 stainless-steel spiral rods 
designed to anchor multiple wythes together; repaired wythe to back up wythe.  Anchors are 
flexible in plane of veneer but rigid perpendicular to it.
1. Provide driven-in anchors designed to be installed in drilled holes and relying on screw 

effect rather than adhesive to secure them to backup and veneer.
2. Products: Subject to compliance with requirements available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. BLOK-LOK Limited; Spira-Lok.
b. Dur-O-Wal, a division of Dayton Superior; Dur-O-Flex Friction Pin Anchor.
c. Heckmann Building Products Inc.; #391 Remedial Tie.
d. Hohmann & Barnard, Inc.; Helix Spiro-Ties.

F. Miscellaneous anchors: Provide anchors as recommended by manufacturer to tie new hollow 
metal door frame to brick.

G. Miscellaneous flashing and weeps – in areas of repair where large expanses of existing brick are 
removed and reworked and existing flashing and weeps are located, keep existing weeps and 
flashing intact or replace with identical materials in same location if not possible to retain 
existing material.

2.6 MORTAR MIXES

A. Preparing Lime Putty: Slake quicklime and prepare lime putty according to appendix to 
ASTM C 5 and manufacturer's written instructions.

B. Measurement and Mixing:  Measure cementitious materials and sand in a dry condition by 
volume or equivalent weight.  Do not measure by shovel; use known measure.  Mix materials in 
a clean, mechanical batch mixer.

1. Mixing Pointing Mortar:  Thoroughly mix cementitious materials and sand together 
before adding any water.  Then mix again adding only enough water to produce a damp, 

http://www.specagent.com/LookUp/?ulid=1278&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456820214&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456820251&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456820256&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456820263&mf=&src=wd
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unworkable mix that will retain its form when pressed into a ball.  Maintain mortar in this 
dampened condition for 15 to 30 minutes.  Add remaining water in small portions until 
mortar reaches desired consistency.  Use mortar within one hour of final mixing; do not 
retemper or use partially hardened material.

C. Colored Mortar:  Produce mortar of color required by using specified ingredients.  Do not alter 
specified proportions without Architect's approval.

1. Mortar Pigments:  Where mortar pigments are indicated, do not exceed a pigment-to-
cement ratio of 1:10 by weight.

D. Do not use admixtures in mortar unless otherwise indicated.

E. Mortar Proportions:  Mix mortar materials in the following proportions:

1. Pointing Mortar for Brick:  1 part portland cement, 2 parts lime, and 8 parts sand.

a. Add mortar pigments to produce mortar colors required.

2. Rebuilding (Setting) Mortar:  Same as pointing mortar.

PART 3 - EXECUTION

3.1 PROTECTION

A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, 
plants, and surrounding buildings from harm resulting from masonry restoration work.

1. Erect temporary protective covers over walkways and at points of pedestrian and 
vehicular entrance and exit that must remain in service during course of restoration and 
cleaning work.

B. Comply with chemical-cleaner manufacturer's written instructions for protecting building and 
other surfaces against damage from exposure to its products. Prevent chemical-cleaning 
solutions from coming into contact with people, motor vehicles, landscaping, buildings, and 
other surfaces that could be harmed by such contact.

1. Cover adjacent surfaces with materials that are proven to resist chemical cleaners used 
unless chemical cleaners being used will not damage adjacent surfaces. Use materials that 
contain only waterproof, UV-resistant adhesives. Apply masking agents to comply with 
manufacturer's written instructions. Do not apply liquid masking agent to painted or 
porous surfaces. When no longer needed, promptly remove masking to prevent adhesive 
staining.

2. Keep wall wet below area being cleaned to prevent streaking from runoff.
3. Do not clean masonry during winds of sufficient force to spread cleaning solutions to 

unprotected surfaces.
4. Neutralize and collect alkaline and acid wastes for disposal off Owner's property.
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5. Dispose of runoff from cleaning operations by legal means and in a manner that prevents 
soil erosion, undermining of paving and foundations, damage to landscaping, and water 
penetration into building interiors.

C. Prevent mortar from staining face of surrounding masonry and other surfaces.

1. Cover sills, ledges, and projections to protect from mortar droppings.
2. Keep wall area wet below rebuilding and pointing work to discourage mortar from 

adhering.
3. Immediately remove mortar in contact with exposed masonry and other surfaces.
4. Clean mortar splatters from scaffolding at end of each day.

3.2 MASONRY REMOVAL AND REPLACEMENT 

A. At locations indicated, remove bricks, limestone, or granite veneers that are damaged, spalled, 
or deteriorated or are to be reused.  Carefully demolish or remove entire units from joint to 
joint, without damaging surrounding masonry, in a manner that permits replacement with full-
size units.

1. When removing single masonry units, remove material from center of brick and work 
toward outside edges.

2. When replacing large expanses of brick, alternate sections of masonry in 2 to 5 feet 
lengths and up to 3 courses high can be removed at a time. The replaced masonry should 
be properly aged (5 to 7 days) before the intermediate masonry sections are removed. The 
masonry in these sections can them be removed and replaced. Alternately, temporary 
braces can be installed as longer sections of brickwork are removed.

3. At areas of repair not indicated in the documents, provide a change order cost to the 
owner based on the unit price

B. Support and protect remaining masonry that surrounds removal area.  Maintain flashing, 
reinforcement, lintels, and adjoining construction in an undamaged condition.

C. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose 
units in existing masonry backup, rotted wood, rusted metal, and other deteriorated items.

D. Remove in an undamaged condition as many whole masonry units as possible.

1. Remove mortar, loose particles, and soil from masonry by cleaning with hand chisels, 
brushes, and water.

2. Remove sealants by cutting close to masonry with utility knife and cleaning with 
solvents.

3. Store original masonry only for reuse.  Store off ground, on skids, and protected from 
weather.

4. Deliver cleaned brick not required for reuse to Owner unless otherwise indicated.

E. Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in 
preparation for replacement.



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

MAINTENANCE OF UNIT MASONRY 040120 - 12

F. Replace removed damaged masonry with other removed masonry in good quality, where 
possible, or with new masonry matching existing masonry, including size.  Do not use broken 
units unless they can be cut to usable size.

G. Install replacement masonry into bonding and coursing pattern of existing masonry (Flemish 
bond at Taylor House).  If cutting is required, use a motor-driven saw designed to cut masonry 
with clean, sharp, unchipped edges.

1. Maintain joint width for replacement units to match existing joints.
2. Use setting buttons or shims to set units accurately spaced with uniform joints.

H. Lay replacement masonry with completely filled bed, head, and collar joints.  Butter ends with 
sufficient mortar to fill head joints and shove into place.  Wet both replacement and surrounding 
bricks that have ASTM C 67 initial rates of absorption (suction) of more than 30 g/30 sq. in. per 
min. (30 g/194 sq. cm per min.).  Use wetting methods that ensure that units are nearly saturated 
but surface is dry when laid.

1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing 
masonry.

2. When mortar is sufficiently hard to support units, remove shims and other devices 
interfering with pointing of joints.

3.3 REANCHORING VENEERS 

A. Install masonry repair anchors in horizontal mortar joints and according to manufacturer's 
written instructions. Install at not more than 16 inches (400 mm) o.c. vertically and 16 inches 
(800 mm) o.c. horizontally unless otherwise indicated. Install at locations to avoid penetrating 
flashing.

B. Recess anchors at least 5/8 inch (16 mm) from surface of mortar joint and fill recess with 
pointing mortar.

3.4 MASONRY PATCHING 

A. Patch the following masonry units with corresponding manufactured repair compounds per 
manufacturer’s instructions:

1. Limestone window sills and decorative elements, granite veneers, and damaged brick as 
indicated on the drawings, with holes, chipped edges or corners, and units with areas of 
deep deterioration.
a. Remove deteriorated material and remove adjacent material that has begun to 

deteriorate. Carefully remove additional material so patch does not have feathered 
edges but has square or slightly undercut edges on area to be patched and is at least 
1/4 inch (6 mm) thick, but not less than recommended in writing by patching 
compound manufacturer.

b. Mask adjacent mortar joint or rake out for repointing if patch extends to edge of 
stone unit.



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

MAINTENANCE OF UNIT MASONRY 040120 - 13

c. Mix patching compound in individual batches to match each stone unit being 
patched. Combine one or more colors of patching compound, as needed, to 
produce exact match.

d. Brush-coat stone surfaces with slurry coat of patching compound according to 
manufacturer's written instructions.

e. Place patching compound in layers as recommended in writing by patching 
compound manufacturer, but not less than 1/4 inch (6 mm) or more than 2 inches 
(50 mm) thick. Roughen surface of each layer to provide a key for next layer.

f. Keep each layer damp for 72 hours or until patching compound has set.
g. Remove and replace patches with hairline cracks or that show separation from 

stone at edges, and those that do not match adjoining stone in color or texture.

3.5 WIDENING JOINTS 

A. Carefully perform widening by cutting, grinding, routing, or filing procedures demonstrated in 
an approved mockup.

B. Widen joint to width equal to or less than predominant width of other joints on building. Make 
sides of widened joint uniform and parallel. Ensure that edges of units along widened joint are 
in alignment with joint edges at unaltered joints.

3.6 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work. Ensure that dirty residues and rinse water 
will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Use spray equipment that provides controlled application at volume and pressure 

indicated, measured at spray tip.  Adjust pressure and volume to ensure that cleaning 
methods do not damage masonry.

a. Equip units with pressure gages.
2. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 

25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all 
surfaces, including corners, moldings, and interstices, and that produces an even effect without 
streaking or damaging masonry surfaces.

D. Water Application Methods:

1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and 
uniformly to limited area for time indicated.  Apply water at low pressures and low 
volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a 
protective enclosure constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 
inches (150 mm) from surface of masonry and apply water in horizontal back and forth 
sweeping motion, overlapping previous strokes to produce uniform coverage.
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E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive 
marks.

3.7 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from 
masonry surfaces.  Carefully remove plants, creepers, and vegetation by cutting at roots and 
allowing to dry as long as possible before removal.  Remove loose soil and debris from open 
masonry joints to whatever depth they occur.

B. Preliminary Cleaning:  Before beginning general cleaning, remove extraneous substances that 
are resistant to cleaning methods being used.  Extraneous substances include paint, calking, 
asphalt, and tar.

1. Carefully remove heavy accumulations of material from surface of masonry with a sharp 
chisel.  Do not scratch or chip masonry surface.

2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.8 CLEANING BRICKWORK AND MASONRY 

A. Cold-Water Wash:  Use cold water applied by low-pressure spray.

B. Detergent Cleaning:

1. Wet masonry with cold water applied by low-pressure spray.
2. Scrub masonry with detergent solution using medium-soft brushes until soil is thoroughly 

dislodged and can be removed by rinsing.  Use small brushes to remove soil from mortar 
joints and crevices.  Dip brush in solution often to ensure that adequate fresh detergent is 
used and that masonry surface remains wet.

3. Rinse with cold water applied by low-pressure spray to remove detergent solution and 
soil.

4. Repeat cleaning procedure above where required to produce cleaning effect established 
by mockup.

C. Mold, Mildew, and Algae Removal:

1. Wet masonry with cold water applied by low-pressure spray.
2. Apply mold, mildew, and algae remover by brush or low-pressure spray.
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3. Scrub masonry with medium-soft brushes until mold, mildew, and algae are thoroughly 
dislodged and can be removed by rinsing.  Use small brushes for mortar joints and 
crevices.  Dip brush in mold, mildew, and algae remover often to ensure that adequate 
fresh cleaner is used and that masonry surface remains wet.

4. Rinse with cold water applied by low-pressure spray to remove mold, mildew, and algae 
remover and soil.

5. Repeat cleaning procedure above where required to produce cleaning effect established 
by mockup.

D. Nonacidic Gel Chemical Cleaning:

1. Wet masonry with cold or hot water applied by low-pressure spray as is recommended by 
manufacturer.

2. Apply nonacidic gel cleaner in 1/8-inch (3-mm) thickness by brush, working into joints 
and crevices. Apply quickly and do not brush out excessively so area will be uniformly 
covered with fresh cleaner and dwell time will be uniform throughout area being cleaned.

3. Let cleaner remain on surface for period indicated below:

a. As recommended by chemical-cleaner manufacturer.
b. As established by mockup.

4. Remove bulk of nonacidic gel cleaner by squeegeeing into containers for disposal.
5. Rinse with cold water applied by medium-pressure spray to remove chemicals and soil.
6. Repeat cleaning procedure above where required to produce cleaning effect established 

by mockup. Do not repeat more than once. If additional cleaning is required, use steam 
cleaning.

E. Nonacidic Liquid Chemical Cleaning:

1. Wet masonry with cold or hot water applied by low-pressure spray as is recommended 
by manufacturer..

2. Apply cleaner to masonry by brush in number of applications required to effectively 
clean masonry.  Let cleaner remain on surface for period indicated below:

a. As recommended by chemical-cleaner manufacturer.

3. Rinse with cold water applied by medium-pressure spray to remove chemicals and soil.
4. Repeat cleaning procedure above where required to produce cleaning effect established 

by mockup. Do not repeat more than once. If additional cleaning is required, use steam 
cleaning.

3.9 REPOINTING MASONRY 

A. Rake out and repoint joints to the following extent:
1. Joints where mortar is missing or where they contain holes.
2. Cracked joints where cracks can be penetrated at least 1/4 inch (6 mm) by a knife blade 

0.027 inch (0.7 mm) thick.
3. Cracked joints where cracks are 1/16 inch (1.6 mm) or more in width and of any depth.
4. Joints where they sound hollow when tapped by metal object.
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5. Joints where they are worn back 1/4 inch (6 mm) or more from surface.
6. Joints where they are deteriorated to point that mortar can be easily removed by hand, 

without tools.
7. Joints where they have been filled with substances other than mortar.
8. Joints indicated as sealant-filled joints.

B. Do not rake out and repoint joints where not required.

C. Rake out joints as follows, according to procedures demonstrated in approved mockup:

1. Remove mortar from joints to depth of 2-1/2 times joint width but not less than 5/8 inch 
(13 mm) or not less than that required to expose sound, unweathered mortar.

2. Remove mortar from masonry surfaces within raked-out joints to provide reveals with 
square backs and to expose masonry for contact with pointing mortar.  Brush, vacuum, or 
flush joints to remove dirt and loose debris.

3. Do not spall edges of masonry units or widen joints.  Replace or patch damaged masonry 
units as directed by Architect.

a. Cut out mortar by hand with chisel and resilient mallet.  Do not use power-
operated grinders without Architect's written approval based on approved quality-
control program.

b. Cut out center of mortar bed joints using angle grinders with diamond-impregnated 
metal blades.  Remove remaining mortar by hand with chisel and resilient mallet.  
Strictly adhere to approved quality-control program.

D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, 
loose masonry units, rotted wood, rusted metal, and other deteriorated items.

E. Pointing with Mortar:

1. Rinse joint surfaces with water to remove dust and mortar particles.  Time rinsing 
application so, at time of pointing, joint surfaces are damp but free of standing water.  If 
rinse water dries, dampen joint surfaces before pointing.

2. Apply pointing mortar first to areas where existing mortar was removed to depths greater 
than surrounding areas.  Apply in layers not greater than 3/8 inch (9 mm) until a uniform 
depth is formed.  Fully compact each layer thoroughly and allow it to become thumbprint 
hard before applying next layer.

3. After low areas have been filled to same depth as remaining joints, point all joints by 
placing mortar in layers not greater than 3/8 inch (9 mm).  Fully compact each layer and 
allow to become thumbprint hard before applying next layer.  Where existing masonry 
units have worn or rounded edges, slightly recess finished mortar surface below face of 
masonry to avoid widened joint faces.  Take care not to spread mortar beyond joint edges 
onto exposed masonry surfaces or to featheredge the mortar.

4. When mortar is thumbprint hard, tool joints to match original appearance of joints as 
demonstrated in approved mockup.  Remove excess mortar from edge of joint by 
brushing.

5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours including weekends and holidays.
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a. Acceptable curing methods include covering with wet burlap and plastic sheeting, 
periodic hand misting, and periodic mist spraying using system of pipes, mist 
heads, and timers.

b. Adjust curing methods to ensure that pointing mortar is damp throughout its depth 
without eroding surface mortar.

6. Hairline cracking within the mortar or mortar separation at edge of a joint is 
unacceptable.  Completely remove such mortar and repoint.

F. Where repointing work precedes cleaning of existing masonry, allow mortar to harden at least 
30 days before beginning cleaning work.

3.10 FINAL CLEANING

A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar 
and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, spray 
applied at low pressure.

1. Do not use metal scrapers or brushes.
2. Do not use acidic or alkaline cleaners.

B. Wash adjacent woodwork and other nonmasonry surfaces. Use detergent and soft brushes or 
cloths.

C. Clean mortar and debris from roof; remove debris from gutters and downspouts. Rinse off roof 
and flush gutters and downspouts.

D. Sweep and rake adjacent pavement and grounds to remove mortar and debris.

3.11 FIELD QUALITY CONTROL

A. Notify Architect in advance of times when lift devices and scaffolding will be relocated. Do not 
relocate lift devices and scaffolding until Architect has had reasonable opportunity to make 
observations of work areas at lift device or scaffold location.

END OF SECTION 040120
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SECTION 055000 - METAL FABRICATIONS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Steel framing and supports for applications where framing and supports are not specified 

in other Sections.
2. Steel shapes for supporting elevator door sills.
3. Steel ladder with telescoping post

B. Products furnished, but not installed, under this Section:

1. Loose steel lintels.
2. Anchor bolts to be cast into concrete or built into unit masonry.
3. Steel weld plates and angles for casting into concrete for applications where they are not 

specified in other Sections.

1.3 SUBMITTALS

A. Shop Drawings:  Show fabrication and installation details for metal fabrications.

1. Include plans, elevations, sections, and details of metal fabrications and their 
connections.  Show anchorage and accessory items.

1.4 QUALITY ASSURANCE

A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel."

B. Welding Qualifications:  Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
3. AWS D1.6, "Structural Welding Code - Stainless Steel."
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1.5 PROJECT CONDITIONS

A. Field Measurements:  Verify actual locations of walls and other construction contiguous with 
metal fabrications by field measurements before fabrication.

1.6 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint 
and coating manufacturers' written recommendations to ensure that shop primers and topcoats 
are compatible with one another.

B. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for 
installing anchorages, including concrete inserts, anchor bolts, and items with integral anchors, 
that are to be embedded in concrete or masonry.  Deliver such items to Project site in time for 
installation.

PART 2 - PRODUCTS

2.1 METALS, GENERAL

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise 
indicated.  For metal fabrications exposed to view in the completed Work, provide materials 
without seam marks, roller marks, rolled trade names, or blemishes.

2.2 FERROUS METALS

A. Recycled Content of Steel Products:  Provide products with average recycled content of steel 
products so postconsumer recycled content plus one-half of preconsumer recycled content is not 
less than 50 percent of product value, by cost.

B. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.

C. Stainless-Steel Sheet, Strip, and Plate:  ASTM A 240/A 240M or ASTM A 666, Type 304.

D. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304.

E. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with 
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.

F. Rolled-Stainless-Steel Floor Plate:  ASTM A 793.

G. Steel Tubing:  ASTM A 500, cold-formed steel tubing.

H. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40) unless otherwise indicated.

I. Slotted Channel Framing:  Cold-formed metal box channels (struts) complying with MFMA-4.
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1. Material:  Galvanized steel, ASTM A 653/A 653M.  

J. Cast Iron:  Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless 
otherwise indicated.

2.3 NONFERROUS METALS

A. Aluminum Plate and Sheet:  ASTM B 209 (ASTM B 209M), Alloy 6061-T6.

B. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), Alloy 6063-T6.

C. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, Alloy 6061-T6.

D. Aluminum Castings:  ASTM B 26/B 26M, Alloy 443.0-F.

2.4 FASTENERS

A. General:  Unless otherwise indicated, provide Type 304 or Type 316 stainless-steel fasteners for 
exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or 
ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, at exterior walls.  Select fasteners for type, 
grade, and class required.

1. Provide stainless-steel fasteners for fastening aluminum.
2. Provide stainless-steel fasteners for fastening stainless steel.

B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M, 
Property Class 4.6); with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat 
washers.

C. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 325, Type 3 (ASTM A 325M, 
Type 3); with hex nuts, ASTM A 563, Grade C3 (ASTM A 563M, Class 8S3); and, where 
indicated, flat washers.

D. Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel bolts, 
ASTM F 593 (ASTM F 738M); with hex nuts, ASTM F 594 (ASTM F 836M); and, where 
indicated, flat washers; Alloy Group 1 (A1).

E. Anchor Bolts:  ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563; 
and, where indicated, flat washers.

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being 
fastened is indicated to be galvanized.

F. Eyebolts:  ASTM A 489.

G. Machine Screws:  ASME B18.6.3 (ASME B18.6.7M).

H. Lag Screws:  ASME B18.2.1 (ASME B18.2.3.8M).
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I. Wood Screws:  Flat head, ASME B18.6.1.

J. Plain Washers:  Round, ASME B18.22.1 (ASME B18.22M).

K. Lock Washers:  Helical, spring type, ASME B18.21.1 (ASME B18.21.2M).

L. Anchors, General:  Anchors capable of sustaining, without failure, a load equal to six times the 
load imposed when installed in unit masonry and four times the load imposed when installed in 
concrete, as determined by testing according to ASTM E 488, conducted by a qualified 
independent testing agency.

M. Cast-in-Place Anchors in Concrete:  Either threaded type or wedge type unless otherwise 
indicated; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or 
ASTM A 27/A 27M cast steel.  Provide bolts, washers, and shims as needed, all hot-dip 
galvanized per ASTM F 2329.

N. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors.

1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with 
ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, unless otherwise 
indicated.

2. Material for Exterior Locations and Where Stainless Steel is Indicated:  Alloy Group 1 
(A1) stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts, ASTM F 594 
(ASTM F 836M).

O. Slotted-Channel Inserts:  Cold-formed, hot-dip galvanized-steel box channels (struts) complying 
with MFMA-4, 1-5/8 by 7/8 inches (41 by 22 mm) by length indicated with anchor straps or 
studs not less than 3 inches (75 mm) long at not more than 8 inches (200 mm) o.c.  Provide with 
temporary filler and tee-head bolts, complete with washers and nuts, all zinc-plated to comply 
with ASTM B 633, Class Fe/Zn 5, as needed for fastening to inserts.

2.5 MISCELLANEOUS MATERIALS

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy 
welded.

B. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79 and compatible with topcoat.

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

C. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal 
and compatible with finish paint systems indicated.

D. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it.

E. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.
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F. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for 
interior and exterior applications.

G. Concrete:  Comply with requirements in Division 03 Section "Cast-in-Place Concrete" for 
normal-weight, air-entrained, concrete with a minimum 28-day compressive strength of 3000 
psi (20 MPa).

2.6 FABRICATION, GENERAL

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units 
only as necessary for shipping and handling limitations.  Use connections that maintain 
structural value of joined pieces.  Clearly mark units for reassembly and coordinated 
installation.

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of 
approximately 1/32 inch (1 mm) unless otherwise indicated.  Remove sharp or rough areas on 
exposed surfaces.

C. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work.

D. Form exposed work with accurate angles and surfaces and straight edges.

E. Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing.

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or 
welds where possible.  Where exposed fasteners are required, use Phillips flat-head 
(countersunk) fasteners unless otherwise indicated.  Locate joints where least conspicuous.

G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude 
water.  Provide weep holes where water may accumulate.

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, 
and similar items.

I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring 
devices to secure metal fabrications rigidly in place and to support indicated loads.
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2.7 MISCELLANEOUS FRAMING AND SUPPORTS

A. General:  Provide steel framing and supports not specified in other Sections as needed to 
complete the Work.

B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise 
indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent 
construction.

1. Furnish inserts for units installed after concrete is placed.

C. Galvanize miscellaneous framing and supports where indicated.

2.8 STEEL LINTELS

A. Fabricate steel angles and plates of sizes indicated.

1. Provide mitered and welded units at corners.
2. Galvanize lintels located in exterior walls.

2.9 LOOSE STEEL LINTELS

A. Fabricate loose steel lintels from steel angles and bent plate shapes of size indicated for 
openings and recesses in veneer as indicated.  Fabricate in single lengths for each opening 
unless otherwise indicated.  Weld adjoining members together to form a single unit where 
indicated.

B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span 
but not less than 8 inches (200 mm) unless otherwise indicated.

C. Galvanize loose steel lintels located in exterior walls.

2.10 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.

B. Finish metal fabrications after assembly.

C. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into 
surrounding surface.

2.11 STEEL AND IRON FINISHES

A. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for 
steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.
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1. Do not quench or apply post galvanizing treatments that might interfere with paint 
adhesion.

B. Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean railings of 
grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate process.

C. Shop prime iron and steel items not indicated to be galvanized.

1. Shop prime with universal shop primer unless indicated.

D. Preparation for Shop Priming:  Prepare surfaces to comply with requirements indicated below:

1. Exterior Items:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
2. Other Items:  SSPC-SP 3, "Power Tool Cleaning."

E. Shop Priming:  Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification 
No. 1:  Shop, Field, and Maintenance Painting of Steel," for shop painting.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

2.12 ALUMINUM FINISHES

A. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes.

B. As-Fabricated Finish:  AA-M10 (Mechanical Finish:  as fabricated, unspecified).

C. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; 
Chemical Finish:  etched, medium matte;  Anodic Coating:  Architectural Class I, clear coating 
0.018 mm or thicker) complying with AAMA 611.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing 
metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with 
edges and surfaces level, plumb, true, and free of rack; and measured from established lines and 
levels.

B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are 
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after 
fabrication and are for bolted or screwed field connections.

C. Field Welding:  Comply with the following requirements:
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1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface.

D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for 
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and 
other connectors.

E. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact with 
grout, concrete, masonry, wood, or dissimilar metals with the following:

1. Cast Aluminum:  Heavy coat of bituminous paint.
2. Extruded Aluminum:  Two coats of clear lacquer.

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

A. General:  Install framing and supports to comply with requirements of items being supported, 
including manufacturers' written instructions and requirements indicated on Shop Drawings.

3.3 ADJUSTING AND CLEANING

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 
abraded areas.  Paint uncoated and abraded areas with the same material as used for shop 
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness.

B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and 
abraded areas of shop paint are specified in Division 09 painting Sections.

C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780.

END OF SECTION 055000
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SECTION 055213 – PIPE AND TUBE RAILINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Steel pipe and tube railings including:
a. Handrails to be wall or post mounted at stairs 

1.3 PERFORMANCE REQUIREMENTS

A. General:  In engineering railings to withstand structural loads indicated, determine allowable 
design working stresses of railing materials based on the following:

1. Steel:  72 percent of minimum yield strength.

B. Structural Performance:  Provide railings capable of withstanding the effects of gravity loads 
and the following loads and stresses within limits and under conditions indicated:

1. Handrails:

a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction.
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction.
c. Uniform and concentrated loads need not be assumed to act concurrently.

C. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials.

1.4 SUBMITTALS

A. Product Data:  For the following:

1. Manufacturer's product lines of mechanically connected railings.
2. Grout, anchoring cement, and paint products.

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
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1. For installed products indicated to comply with design loads, include structural analysis 
data signed and sealed by the qualified professional engineer responsible for their 
preparation.

1.5 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type of railing through one source from a single manufacturer.

B. Welding:  Qualify procedures and personnel according to the following:

1. AWS D1.1, "Structural Welding Code--Steel."

1.6 PROJECT CONDITIONS

A. Field Measurements:  Verify actual locations of walls and other construction contiguous with 
railings by field measurements before fabrication and indicate measurements on Shop 
Drawings.

1. Established Dimensions:  Where field measurements cannot be made without delaying 
the Work, establish dimensions and proceed with fabricating railings without field 
measurements.  Coordinate wall and other contiguous construction to ensure that actual 
dimensions correspond to established dimensions.

2. Provide allowance for trimming and fitting at site.

1.7 COORDINATION AND SCHEDULING

A. Coordinate installation of anchorages for railings.  Furnish setting drawings, templates, and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items 
with integral anchors, that are to be embedded in concrete or masonry.  Deliver such items to 
Project site in time for installation.

B. Schedule installation so wall attachments are made only to completed walls.  Do not support 
railings temporarily by any means that do not satisfy structural performance requirements.

PART 2 - PRODUCTS

2.1 METALS, GENERAL

A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller 
marks, rolled trade names, stains, discolorations, or blemishes.

B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as 
supported rails, unless otherwise indicated.
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2.2 STEEL AND IRON

A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 30 percent.

B. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless 
another grade and weight are required by structural loads.

1. Provide galvanized finish for exterior installations.

C. Plates, Shapes, and Bars:  ASTM A 36/A 36M.

D. Castings:  Either gray or malleable iron, unless otherwise indicated.

1. Gray Iron:  ASTM A 48/A 48M, Class 30, unless another class is indicated or required by 
structural loads.

2. Malleable Iron:  ASTM A 47/A 47M.

2.3 FASTENERS

A. General:  Provide the following:

1. Steel Railings:  Plated steel fasteners complying with ASTM B 633, Class Fe/Zn 25 for 
electrodeposited zinc coating.

B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and 
class required to produce connections suitable for anchoring railings to other types of 
construction indicated and capable of withstanding design loads.

C. Fasteners for Interconnecting Railing Components:

1. Provide concealed fasteners for interconnecting railing components and for attaching 
them to other work, unless otherwise indicated.

D. Anchors:  Provide torque-controlled expansion anchors, fabricated from corrosion-resistant 
materials with capability to sustain, without failure, a load equal to six times the load imposed 
when installed in unit masonry and equal to four times the load imposed when installed in 
concrete, as determined by testing per ASTM E 488 conducted by a qualified independent 
testing agency.

2.4 MISCELLANEOUS MATERIALS

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy 
welded.

B. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.

C. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79.
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1. Use primer with a VOC content of 420 g/L (3.5 lb/gal.) or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24).

2. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

D. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with 
topcoat.

1. Use primer with a VOC content of 420 g/L (3.5 lb/gal.) or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24).

2. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Benjamin Moore & Co.; Epoxy Zinc-Rich Primer CM18/19.
b. Carboline Company; Carbozinc 621.
c. ICI Devoe Coatings; Catha-Coat 313.
d. International Coatings Limited; Interzinc 315 Epoxy Zinc-Rich Primer.
e. PPG Architectural Finishes, Inc.; Aquapon Zinc-Rich Primer 97-670.
f. Sherwin-Williams Company (The); Corothane I GalvaPac Zinc Primer.
g. Tnemec Company, Inc.; Tneme-Zinc 90-97.
h.

2.5 STEEL FINISHES

A. For nongalvanized steel railings, provide nongalvanized ferrous-metal fittings, brackets, 
fasteners, and sleeves, except galvanize anchors to be embedded in exterior concrete or 
masonry.

B. Preparation for Shop Priming for Rails to be Painted in the Field:  Prepare uncoated ferrous-
metal surfaces to comply with minimum requirements indicated below for SSPC surface 
preparation specifications and environmental exposure conditions of installed railings:

1. Interior Railings (Not Receiving Powder-Coat Finish) (SSPC Zone 1A):  SSPC-
SP 7/NACE No. 4, "Brush-off Blast Cleaning."

C. Apply shop primer for rails to be painted in the field to prepared surfaces of railings, unless 
otherwise indicated.  Comply with requirements in SSPC-PA 1, "Paint Application 
Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.  Primer 
need not be applied to surfaces to be embedded in concrete or masonry.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges

2.6 FABRICATION

A. General:  Fabricate railings to comply with requirements indicated for the design, dimensions, 
member sizes and spacing, details, finish, and anchorage indicated on the drawings but not less 
than that required to support structural loads.
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1. Coordinate any adjustment to member sizes and design as required to support structural 
loads with architect before proceeding with shop drawings.

B. Assemble railings in the shop to greatest extent possible to minimize field splicing and 
assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly 
mark units for reassembly and coordinated installation.  Use connections that maintain 
structural value of joined pieces.

C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of 
approximately 1/32 inch (1 mm), unless otherwise indicated.  Remove sharp or rough areas on 
exposed surfaces.

D. Form work true to line and level with accurate angles and surfaces.

E. Fabricate connections that will be exposed to weather in a manner to exclude water.  Provide 
weep holes where water may accumulate.

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.

G. Connections:  Fabricate railings with welded connections, unless otherwise indicated.

H. Welded Connections:  Cope components at connections to provide close fit, or use fittings 
designed for this purpose.  Weld all around at connections, including at fittings.

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove flux immediately.
4. At exposed connections, finish exposed surfaces smooth and blended so no roughness 

shows after finishing and welded surface matches contours of adjoining surfaces.

I. Form changes in direction as follows:

1. With miter joints unless otherwise indicated
2. By radius bends of radius indicated where indicated or by inserting prefabricated elbow 

fittings.

J. Termination ends of top horizontal rails of of handrails to be terminated with prefabricated half 
sphere fittings.

K. Form simple and compound curves by bending members in jigs to produce uniform curvature 
for each repetitive configuration required; maintain cross section of member throughout entire 
bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of 
components.

L. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings 
and anchors to interconnect railing members to other work, unless noted otherwise.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify 
that locations of concealed reinforcements have been clearly marked for Installer.  Locate 
reinforcements and mark locations if not already done.

3.2 INSTALLATION, GENERAL

A. Fit exposed connections together to form tight, hairline joints.

B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in 
location, alignment, and elevation; measured from established lines and levels and free of rack.

1. Do not weld, cut, or abrade surfaces of railing components that have been coated or 
finished after fabrication and that are intended for field connection by mechanical or 
other means without further cutting or fitting.

2. Align rails so variations from level for horizontal members and variations from parallel 
with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet (5 
mm in 3 m).

C. Corrosion Protection:  Coat concealed surfaces of aluminum that will be in contact with grout, 
concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.

D. Adjust railings before anchoring to ensure matching alignment at abutting joints.

E. Fastening to In-Place Construction:  Use anchorage devices and fasteners where necessary for 
securing railings and for properly transferring loads to in-place construction.

3.3 RAILING CONNECTIONS

A. Welded Connections:  Use fully welded joints for permanently connecting railing components.  
Comply with requirements for welded connections in Part 2 "Fabrication" Article whether 
welding is performed in the shop or in the field.

3.4 ADJUSTING AND CLEANING

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 
abraded areas of shop paint, and paint exposed areas with same material as used for shop 
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

B. Touchup Painting:  Clean and touchup painting of field welds and abraded areas of shop finish.
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3.5 PROTECTION

A. Protect finishes of railings from damage during construction period with temporary protective 
coverings approved by railing manufacturer.  Remove protective coverings at time of 
Substantial Completion.

B. Restore finishes damaged during installation and construction period so no evidence remains of 
correction work.  Return items that cannot be refinished in the field to the shop; make required 
alterations and refinish entire unit, or provide new units.

END OF SECTION 05521
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SECTION 057300 – DECORATIVE METAL RAILINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Steel pipe and tube railings including:
a. Exterior handrails and guardrails at exterior stairs with ornamental top rail.

1.3 PERFORMANCE REQUIREMENTS

A. General:  In engineering railings to withstand structural loads indicated, determine allowable 
design working stresses of railing materials based on the following:

1. Steel:  72 percent of minimum yield strength.

B. Structural Performance:  Provide railings capable of withstanding the effects of gravity loads 
and the following loads and stresses within limits and under conditions indicated:

1. Handrails:

a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction.
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction.
c. Uniform and concentrated loads need not be assumed to act concurrently.

2. Top Rails of Guards:

a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied horizontally and concurrently with 
100 lbf/ ft. (1.46 kN/m) applied vertically downward.

b. Concentrated load of 200 lbf (0.89 kN) applied in any direction.
c. Uniform and concentrated loads need not be assumed to act concurrently.

3. Infill of Guards:

a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 sq. ft. 
(0.093 sq. m).

b. Uniform load of 25 lbf/sq. ft. (1.2 kN/sq. m) applied horizontally.
c. Infill load and other loads need not be assumed to act concurrently.
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C. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials.

1.4 SUBMITTALS

A. Product Data:  For the following:

1. Grout, anchoring cement, and paint products.

2. Top Handrail (Basis of Design: Traditional Steel Handrail #4441 by Juluins Blum & Co.)

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.

1. For installed products indicated to comply with design loads, include structural analysis 
data signed and sealed by the qualified professional engineer responsible for their 
preparation.

C. Samples for Initial Selection:  For products involving selection of color, texture, or design.

1.5 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type of railing through one source from a single manufacturer.

B. Welding:  Qualify procedures and personnel according to the following:

1. AWS D1.1, "Structural Welding Code--Steel."

1.6 PROJECT CONDITIONS

A. Field Measurements:  Verify actual locations of walls and other construction contiguous with 
railings by field measurements before fabrication and indicate measurements on Shop 
Drawings.

1. Provide allowance for trimming and fitting at site.

1.7 COORDINATION AND SCHEDULING

A. Coordinate installation of anchorages for railings.  Furnish setting drawings, templates, and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items 
with integral anchors, that are to be embedded in concrete or masonry.  Deliver such items to 
Project site in time for installation.



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

DECORATIVE METAL RAILINGS 057300 - 3

PART 2 - PRODUCTS

2.1 METALS, GENERAL

A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller 
marks, rolled trade names, stains, discolorations, or blemishes.

B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as 
supported rails, unless otherwise indicated.

2.2 STEEL AND IRON

A. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless 
another grade and weight are required by structural loads.

1. Provide galvanized finish for exterior installations.

B. Plates, Shapes, and Bars:  ASTM A 36/A 36M.

C. Castings:  Either gray or malleable iron, unless otherwise indicated.

1. Gray Iron:  ASTM A 48/A 48M, Class 30, unless another class is indicated or required by 
structural loads.

2. Malleable Iron:  ASTM A 47/A 47M.

2.3 FASTENERS

A. General:  Provide the following:

1. Steel Railings:  Plated steel fasteners complying with ASTM B 633, Class Fe/Zn 25 for 
electrodeposited zinc coating.

B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and 
class required to produce connections suitable for anchoring railings to other types of 
construction indicated and capable of withstanding design loads.

C. Fasteners for Interconnecting Railing Components:

1. Provide concealed fasteners for interconnecting railing components that are not welded 
together and for attaching them to other work, unless otherwise indicated.

D. Anchors:  Provide torque-controlled expansion anchors, fabricated from corrosion-resistant 
materials with capability to sustain, without failure, a load equal to six times the load imposed 
when installed in unit masonry and equal to four times the load imposed when installed in 
concrete, as determined by testing per ASTM E 488 conducted by a qualified independent 
testing agency.
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2.4 MISCELLANEOUS MATERIALS

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy 
welded.

B. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.

C. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79.

1. Use primer with a VOC content of 420 g/L (3.5 lb/gal.) or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24).

2. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

D. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with 
topcoat.

1. Use primer with a VOC content of 420 g/L (3.5 lb/gal.) or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24).

2. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Benjamin Moore & Co.; Epoxy Zinc-Rich Primer CM18/19.
b. Carboline Company; Carbozinc 621.
c. ICI Devoe Coatings; Catha-Coat 313.
d. International Coatings Limited; Interzinc 315 Epoxy Zinc-Rich Primer.
e. PPG Architectural Finishes, Inc.; Aquapon Zinc-Rich Primer 97-670.
f. Sherwin-Williams Company (The); Corothane I GalvaPac Zinc Primer.
g. Tnemec Company, Inc.; Tneme-Zinc 90-97.

2.5 STEEL AND IRON FINISHES

A. For nongalvanized steel railings, provide nongalvanized ferrous-metal fittings, brackets, 
fasteners, and sleeves.

B. Preparation for Shop Priming for  Interior Non-Galvanized Rails to be Painted in the Field:  
Prepare uncoated ferrous-metal surfaces to comply with minimum requirements indicated below 
for SSPC surface preparation specifications and environmental exposure conditions of installed 
railings:

1. Interior Railings (SSPC Zone 1A):  SSPC-SP 7/NACE No. 4, "Brush-off Blast 
Cleaning."

C. Apply Shop Priming for  Interior Non-Galvanized Rails to be Painted in the Field.  Comply 
with requirements in SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and 
Maintenance Painting of Steel," for shop painting.  
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1. Stripe paint corners, crevices, bolts, welds, and sharp edges

D. Galvanized Railings:

1. Hot-dip galvanize exterior steel railings, including hardware, after fabrication.
2. Comply with ASTM A 123/A 123M for hot-dip galvanized railings.
3. Comply with ASTM A 153/A 153M for hot-dip galvanized hardware.
4. Do not quench or apply post galvanizing treatments that might interfere with paint 

adhesion.
5. Fill vent and drain holes that are exposed in the finished Work, unless indicated to remain 

as weep holes, by plugging with zinc solder and filing off smooth.

E. For exterior galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, 
and other ferrous components.

F. Exterior galvanized railings are to be primed and painted in the field.

2.6 FABRICATION

A. General:  Fabricate railings to comply with requirements indicated for the design, dimensions, 
member sizes and spacing, details, finish, and anchorage indicated on the drawings but not less 
than that required to support structural loads.

1. Coordinate any adjustment to member sizes and design as required to support structural 
loads with architect before proceeding with shop drawings.

B. Assemble railings in the shop to greatest extent possible to minimize field splicing and 
assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly 
mark units for reassembly and coordinated installation.  Use connections that maintain 
structural value of joined pieces.

C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of 
approximately 1/32 inch (1 mm), unless otherwise indicated.  Remove sharp or rough areas on 
exposed surfaces.

D. Form work true to line and level with accurate angles and surfaces.

E. Fabricate connections that will be exposed to weather in a manner to exclude water.  Provide 
weep holes where water may accumulate.

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.

G. Connections:  Fabricate railings with welded connections, unless otherwise indicated.

H. Welded Connections:  Cope components at connections to provide close fit, or use fittings 
designed for this purpose.  Weld all around at connections, including at fittings.

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals.
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2. Obtain fusion without undercut or overlap.
3. Remove flux immediately.
4. At exposed connections, finish exposed surfaces smooth and blended so no roughness 

shows after finishing and welded surface matches contours of adjoining surfaces.

I. Form changes in direction as follows:

1. With miter joints unless otherwise indicated
2. By radius bends of radius indicated where indicated or by inserting prefabricated elbow 

fittings.

J. Termination ends of top horizontal rails of guards and of handrails to be terminated with 
prefabricated half sphere fittings.

K. Form simple and compound curves by bending members in jigs to produce uniform curvature 
for each repetitive configuration required; maintain cross section of member throughout entire 
bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of 
components.

L. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings 
and anchors to interconnect railing members to other work, unless noted otherwise.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Fit exposed connections together to form tight, hairline joints.

B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in 
location, alignment, and elevation; measured from established lines and levels and free of rack.

1. Do not weld, cut, or abrade surfaces of railing components that have been coated or 
finished after fabrication and that are intended for field connection by mechanical or 
other means without further cutting or fitting.

2. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m).
3. Align rails so variations from level for horizontal members and variations from parallel 

with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet (5 
mm in 3 m).

C. Adjust railings before anchoring to ensure matching alignment at abutting joints.

D. Fastening to In-Place Construction:  Use anchorage devices and fasteners where necessary for 
securing railings and for properly transferring loads to in-place construction.
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3.2 RAILING CONNECTIONS

A. Welded Connections:  Use fully welded joints for permanently connecting railing components.  
Comply with requirements for welded connections in Part 2 "Fabrication" Article whether 
welding is performed in the shop or in the field.

3.3 ANCHORING POSTS

A. Anchor posts to top of existing steel channels with welding as illustrated on drawings. 

3.4 ADJUSTING AND CLEANING

A. Touchup Painting:  Clean and touchup painting of field welds and abraded areas of shop finish.

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas, and repair 
galvanizing to comply with ASTM A 780/A 780M, before painting.

3.5 PROTECTION

A. Protect finishes of railings from damage during construction period with temporary protective 
coverings approved by railing manufacturer.  Remove protective coverings at time of 
Substantial Completion.

B. Restore finishes damaged during installation and construction period so no evidence remains of 
correction work.  Return items that cannot be refinished in the field to the shop; make required 
alterations and refinish entire unit, or provide new units.

END OF SECTION 057300
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SECTION 061000 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Framing with dimension lumber. 
2. Framing with engineered wood products. 

B. Related Requirements: 

1. Division 06 Section "Miscellaneous Rough Carpentry" 

1.3 DEFINITIONS 

A. Exposed Framing:  Framing not concealed by other construction. 

B. Dimension Lumber:  Lumber of 2 inches nominal (38 mm actual) or greater but less than 5 
inches nominal (114 mm actual) in least dimension. 

C. Lumber grading agencies, and the abbreviations used to reference them, include the following: 

1. NeLMA:  Northeastern Lumber Manufacturers' Association. 
2. NLGA:  National Lumber Grades Authority. 
3. RIS:  Redwood Inspection Service. 
4. SPIB:  The Southern Pine Inspection Bureau. 
5. WCLIB:  West Coast Lumber Inspection Bureau. 
6. WWPA:  Western Wood Products Association. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product.  Indicate component 
materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements.  Indicate 
type of preservative used and net amount of preservative retained. 
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2. Include copies of warranties from chemical treatment manufacturers for each type of 
treatment. 

1.5 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For dimension lumber specified to comply with minimum allowable unit 
stresses.  Indicate species and grade selected for each use and design values approved by the 
ALSC Board of Review. 

B. Evaluation Reports:  For the following, from ICC-ES: 

1. Wood-preservative-treated wood. 
2. Engineered wood products. 
3. Power-driven fasteners. 
4. Powder-actuated fasteners. 
5. Expansion anchors. 
6. Metal framing anchors. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-
retardant treated material, an inspection agency acceptable to authorities having jurisdiction that 
periodically performs inspections to verify that the material bearing the classification marking is 
representative of the material tested. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation.  
Protect lumber from weather by covering with waterproof sheeting, securely anchored.  Provide 
for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Certified Wood:  Materials shall be produced from wood obtained from forests certified by an 
FSC-accredited certification body to comply with FSC STD-01-001, "FSC Principles and 
Criteria for Forest Stewardship" for the following: 

1. Dimension lumber framing. 
2. Laminated-veneer lumber. 
3. Miscellaneous lumber. 

B. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
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certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on 

end or back of each piece. 
3. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified.  Where actual sizes are indicated, they are minimum dressed 
sizes for dry lumber. 

4. Provide dressed lumber, S4S, unless otherwise indicated. 

C. Maximum Moisture Content of Lumber: 19 percent unless otherwise indicated. 

D. Engineered Wood Products:  Provide engineered wood products acceptable to authorities 
having jurisdiction and for which current model code research or evaluation reports exist that 
show compliance with building code in effect for Project. 

1. Allowable Design Stresses:  Provide engineered wood products with allowable design 
stresses, as published by manufacturer, that meet or exceed those indicated.  
Manufacturer's published values shall be determined from empirical data or by rational 
engineering analysis and demonstrated by comprehensive testing performed by a 
qualified independent testing agency. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior 
construction not in contact with the ground, Use Category UC3b for exterior construction not in 
contact with the ground, and Use Category UC4a for items in contact with the ground. 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

2. For exposed items indicated to receive a stained or natural finish, use chemical 
formulations that do not require incising, contain colorants, bleed through, or otherwise 
adversely affect finishes. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use 
material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

2.3 DIMENSION LUMBER FRAMING 

A. Partitions: Standard, Stud, or No. 3 grade. 

1. Species: 

a. Hem-fir (north); NLGA. 
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b. Mixed southern pine; SPIB. 
c. Spruce-pine-fir; NLGA. 
d. Hem-fir; WCLIB, or WWPA. 
e. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 
f. Northern species; NLGA. 
g. Eastern softwoods; NeLMA. 
h. Western woods; WCLIB or WWPA. 

B. Joists, Rafters, and Other Framing: No. 2 grade. 

1. Species: 

a. Hem-fir (north); NLGA. 
b. Southern pine; SPIB. 
c. Douglas fir-larch; WCLIB or WWPA. 
d. Mixed southern pine; SPIB. 
e. Spruce-pine-fir; NLGA. 
f. Douglas fir-south; WWPA. 
g. Hem-fir; WCLIB or WWPA. 
h. Douglas fir-larch (north); NLGA. 
i. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

2.4 ENGINEERED WOOD PRODUCTS 

A. Engineered Wood Products, General:  Products shall contain no urea formaldehyde. 

B. Source Limitations:  Obtain each type of engineered wood product from single source from a 
single manufacturer. 

C. Laminated-Veneer Lumber:  Structural composite lumber made from wood veneers with grain 
primarily parallel to member lengths, evaluated and monitored according to ASTM D 5456 and 
manufactured with an exterior-type adhesive complying with ASTM D 2559. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Boise Cascade Corporation. 
b. Finnforest USA. 
c. Georgia-Pacific. 
d. Jager Building Systems Inc. 
e. Louisiana-Pacific Corporation. 
f. Pacific Woodtech Corporation. 
g. Roseburg Forest Products Co. 
h. Standard Structures Inc. 
i. Stark Truss Company, Inc. 
j. West Fraser Timber Co., Ltd. 
k. Weyerhaeuser Company. 
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2.5 MISCELLANEOUS LUMBER 

A. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber 
of any species may be used provided that it is cut and selected to eliminate defects that will 
interfere with its attachment and purpose. 

B. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work. 

C. For furring strips for installing plywood or hardboard paneling, select boards with no knots 
capable of producing bent-over nails and damage to paneling. 

2.6 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A 153/A 153M. 

B. Nails, Brads, and Staples:  ASTM F 1667. 

C. Power-Driven Fasteners:  NES NER-272. 

D. Wood Screws:  ASME B18.6.1. 

E. Lag Bolts:  ASME B18.2.1. 

F. Bolts:  Steel bolts complying with ASTM A 307, Grade A with ASTM A 563 hex nuts and, 
where indicated, flat washers. 

G. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with 
capability to sustain, without failure, a load equal to six times the load imposed when installed 
in unit masonry assemblies and equal to four times the load imposed when installed in concrete 
as determined by testing per ASTM E 488 conducted by a qualified independent testing and 
inspecting agency. 

1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, 
Class Fe/Zn 5. 

2. Material:  Stainless steel with bolts and nuts complying with ASTM F 593 and 
ASTM F 594, Alloy Group 1 or 2. 

2.7 METAL FRAMING ANCHORS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
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1. Cleveland Steel Specialty Co. 
2. KC Metals Products, Inc. 
3. Phoenix Metal Products, Inc. 
4. Simpson Strong-Tie Co., Inc. 
5. USP Structural Connectors. 

B. Allowable Design Loads:  Provide products with allowable design loads, as published by 
manufacturer, that meet or exceed those of products of manufacturers listed.  Manufacturer's 
published values shall be determined from empirical data or by rational engineering analysis 
and demonstrated by comprehensive testing performed by a qualified independent testing 
agency. 

C. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with 
ASTM A 653/A 653M, G60 (Z180) coating designation. 

1. Use for interior locations unless otherwise indicated. 

D. Hot-Dip, Heavy-Galvanized Steel Sheet:  ASTM A 653/A 653M; structural steel (SS), high-
strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 
(HSLAS Type B); G185 (Z550) coating designation; and not less than 0.036 inch (0.9 mm) 
thick. 

1. Use for wood-preservative-treated lumber and where indicated. 

2.8 MISCELLANEOUS MATERIALS 

A. Sill-Sealer Gaskets:  Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill 
sealer; 1-inch (25-mm) nominal thickness, compressible to 1/32 inch (0.8 mm); selected from 
manufacturer's standard widths to suit width of sill members indicated. 

B. Sill-Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from 
manufacturer's standard widths to suit width of sill members indicated. 

C. Flexible Flashing:  Composite, self-adhesive, flashing product consisting of a pliable, butyl 
rubber or rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum 
foil, or spunbonded polyolefin to produce an overall thickness of not less than 0.025 inch. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.   

B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 
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C. Framing with Engineered Wood Products:  Install engineered wood products to comply with 
manufacturer's written instructions. 

D. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's written 
instructions.  Install fasteners through each fastener hole. 

E. Install sill sealer gasket to form continuous seal between sill plates and foundation walls. 

F. Do not splice structural members between supports unless otherwise indicated. 

G. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim. 

1. Provide metal clips for fastening gypsum board or lath at corners and intersections where 
framing or blocking does not provide a surface for fastening edges of panels.  Space clips 
not more than 16 inches (406 mm) on center. 

H. Sort and select lumber so that natural characteristics will not interfere with installation or with 
fastening other materials to lumber.  Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement. 

I. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 
2. Use copper naphthenate for items not continuously protected from liquid water. 

J. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 

1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 
3. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in ICC's International Residential Code for One- and Two-
Family Dwellings. 

K. Use steel common nails unless otherwise indicated.  Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials.  
Make tight connections between members.  Install fasteners without splitting wood.  Drive nails 
snug but do not countersink nail heads unless otherwise indicated. 

L. For exposed work, arrange fasteners in straight rows parallel with edges of members, with 
fasteners evenly spaced, and with adjacent rows staggered. 

1. Use common nails unless otherwise indicated.  Drive nails snug but do not countersink 
nail heads. 



University of South Carolina Construction Documents 
Taylor House Interior Renovation  07/24/2023 
State/Owner Project # H27-Z493 / 50003531-2   Architect’s Proj. #: U-976-20-9 
 

ROUGH CARPENTRY 061000 - 8 

3.2 JOIST AND RAFTER FRAMING INSTALLATION 

A. Joists:  Install joists with crown edge up and complying with requirements specified above. 

1. Where joists are at right angles to rafters, provide additional short joists parallel to rafters 
from wall plate to first joist; nail to ends of rafters and to top plate and nail to first joist or 
anchor with framing anchors or metal straps.  Provide 1-by-8-inch nominal- (19-by-184-
mm actual-) size or 2-by-4-inch nominal- (38-by-89-mm actual-) size stringers spaced 48 
inches (1200 mm) on center crosswise over main ceiling joists. 

B. Rafters:  Notch to fit exterior wall plates and use metal framing anchors.  Double rafters to form 
headers and trimmers at openings in roof framing, if any, and support with metal hangers.  
Where rafters abut at ridge, place directly opposite each other and nail to ridge member or use 
metal ridge hangers. 

1. At valleys, provide double-valley rafters of size indicated or, if not indicated, of same 
thickness as regular rafters and 2 inches (50 mm) deeper.  Bevel ends of jack rafters for 
full bearing against valley rafters. 

2. At hips, provide hip rafter of size indicated or, if not indicated, of same thickness as 
regular rafters and 2 inches (50 mm) deeper.  Bevel ends of jack rafters for full bearing 
against hip rafter. 

C. Provide collar beams (ties) as indicated.  Cut ends to fit roof slope and nail to rafters. 

D. Provide special framing as indicated for eaves, overhangs, dormers, and similar conditions if 
any. 

3.3 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  
Apply borate solution by spraying to comply with EPA-registered label. 

B. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes 
sufficiently wet that moisture content exceeds that specified, apply EPA-registered borate 
treatment.  Apply borate solution by spraying to comply with EPA-registered label. 

END OF SECTION 061000 
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SECTION 061053 - MISCELLANEOUS ROUGH CARPENTRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Wood furring strips.
2. Plywood backing panels for electrical or communications panels and equipment.

B. Related Sections include the following:

1. Division 06 Section "Wood Sheathing."
2. Division 06 Section "Rough Carpentry.”

1.3 DEFINITIONS

A. Rough Carpentry:  Carpentry work not specified in other Sections and not exposed, unless 
otherwise specified.

B. Lumber grading agencies, and the abbreviations used to reference them, include the following:

1. NeLMA:  Northeastern Lumber Manufacturers' Association.
2. NHLA:  National Hardwood Lumber Association.
3. NLGA:  National Lumber Grades Authority.
4. SPIB:  The Southern Pine Inspection Bureau.
5. WCLIB:  West Coast Lumber Inspection Bureau.
6. WWPA:  Western Wood Products Association.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Stack lumber flat with spacers between each bundle to provide air circulation.  Provide for air 
circulation around stacks and under coverings.

B. Deliver interior wood materials tow which finished carpentry is anchored only after building is 
enclosed and weatherproof, wet work other than painting is dry, and HVAC system is operating 
and maintaining temperature and humidity at occupancy levels.
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PART 2 - PRODUCTS

2.1 WOOD PRODUCTS, GENERAL

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated.

1. Factory mark each piece of lumber with grade stamp of grading agency.
2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified.  Where actual sizes are indicated, they are minimum dressed 
sizes for dry lumber.

3. Provide dressed lumber, S4S, unless otherwise indicated.

2.2 MISCELLANEOUS LUMBER

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following:

1. Furring Strips.
2. Plywood backer boards.

B. For furring strips for installing plywood or hardboard paneling, select boards with no knots 
capable of producing bent-over nails and damage to paneling.

2.3 PLYWOOD BACKING PANELS

A. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D Plugged, 
fire-retardant treated, in thickness indicated or, if not indicated, not less than 3/4-inch (19-mm) 
nominal thickness.

2.4 FASTENERS

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this Article for material and manufacture.

1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, 
or in area of high relative humidity, provide fasteners of Type 304 stainless steel or hot-
dip zinc coating per ASTM A 153.

B. Nails, Brads, and Staples:  ASTM F 1667.

C. Power-Driven Fasteners:  NES NER-272.

D. Wood Screws:  ASME B18.6.1.



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

MISCELLANEOUS ROUGH CARPENTRY 061053 - 3

E. Screws for Fastening to Cold-Formed Metal Framing:  ASTM C 954, except with wafer heads 
and reamer wings, length as recommended by screw manufacturer for material being fastened.

F. Lag Bolts:  ASME B18.2.1 (ASME B18.2.3.8M).

G. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); 
with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers.

2.5 MISCELLANEOUS MATERIALS

A. Flexible Flashing:  Self-adhesive, rubberized-asphalt compound, bonded to a high-density, 
polyethylene film to produce an overall thickness of not less than 0.025 inch (0.6 mm).

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit 
carpentry to other construction; scribe and cope as needed for accurate fit.  Locate nailers, 
blocking, and similar supports to comply with requirements for attaching other construction.

B. Framing Standard:  Comply with AF&PA's "Details for Conventional Wood Frame 
Construction," unless otherwise indicated.

C. Metal Framing Anchors:  Install metal framing to comply with manufacturer's written 
instructions.

D. Sort and select lumber so that natural characteristics will not interfere with installation or with 
fastening other materials to lumber.  Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement.

E. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber.

1. Use inorganic boron for items that are continuously protected from liquid water.
2. Use copper naphthenate for items not continuously protected from liquid water.

F. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 
with the following:

1. NES NER-272 for power-driven fasteners.
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.

G. Use common wire nails, unless otherwise indicated.  Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials.  
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Make tight connections between members.  Install fasteners without splitting wood; do not 
countersink nail heads, unless otherwise indicated.

3.2 WOOD INSTALLATION

A. Install where indicated and where required for attaching other work.  Form to shapes indicated 
and cut as required for true line and level of attached work.  Coordinate locations with other 
work involved.

B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces, 
unless otherwise indicated.

3.3 PROTECTION

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  
Apply borate solution by spraying to comply with EPA-registered label.

B. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes wet, 
apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-
registered label.

END OF SECTION 061053
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SECTION 061600 - SHEATHING  

PART 1 - GENERAL  

1.1  RELATED DOCUMENTS  

A.  Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.  

1.2  SUMMARY  

A. Section Includes:  

1. Wall sheathing.  
2. Subflooring.  
3. Underlayment.  

B. Related Requirements:  

1. Section 061000 "Rough Carpentry".  

1.3  SUBMITTALS  

A.  Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details.  

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated products comply with requirements. Indicate type 
of preservative used and net amount of preservative retained.  

2. For products receiving waterborne treatment, include statement that moisture content of 
treated materials was reduced to levels specified before shipment to Project site.  

3. Include copies of warranties from chemical treatment manufacturers for each type of 
treatment.  

4. Evaluation Reports for wood preservative treatments.  

1.4  DELIVERY, STORAGE, AND HANDLING  

A.  Stack panels flat with spacers beneath and between each bundle to provide air circulation. Protect 
sheathing from weather by covering with waterproof sheeting, securely anchored. Provide for air 
circulation around stacks and under coverings.  

PART 2 - PRODUCTS  
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2.1  WOOD PANEL PRODUCTS, GENERAL   

A. Plywood:  Either DOC PS 1 or DOC PS 2, unless otherwise indicated.   

B. Oriented Strand Board:  DOC PS 2.   

C. Thickness:  As indicated on the structural drawings.  

D. Factory mark panels to indicate compliance with applicable standard.  

2.2  PRESERVATIVE-TREATED PLYWOOD  

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction not in contact with ground, Use Category UC3b for exterior construction not in 
contact with ground, and Use Category UC4a for items in contact with ground.  

1.  Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium.  

B. Mark plywood with appropriate classification marking of an inspection agency acceptable to 
authorities having jurisdiction.  

C. Application:  Treat items indicated on Drawings.  

2.3  WALL SHEATHING  

  A.  Plywood Wall Sheathing:  DOC PS 1 or DOC PS 2, Exposure 1 sheathing.  

1. Span Rating: not less than 32/16.  
2. Nominal Thickness: As indicated on structural drawings.  

2.4  SUBFLOORING AND UNDERLAYMENT  

A. Subflooring:  Oriented-Strand-Board  Combination  Subfloor-Underlayment:  DOC PS 2, 
Exposure 1 single-floor panels. Subflooring shall be used at the second floor and at the mechanical 
attic.  

1. Acceptable product:  AdvanTech Flooring by Huber Engineered Woods, LLC.   
2. Nominal Thickness: As indicated on architectural and structural drawings.  
3. Edge Detail:  Tongue and groove.  
4. Surface Finish:  Fully sanded face.  

B. Plywood Underlayment: DOC PS 1, Exposure 1 Exterior A-C with fully sanded face.   
Underlayment shall be used on top of subflooring at the second floor.,  
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  1.  Nominal Thickness: As indicated on architectural and structural drawings.  

2.5  FASTENERS  

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture.  

1.  For roof and wall sheathing, provide fasteners with hot-dip zinc coating complying with 
ASTM A 153.  

B. Nails, Brads, and Staples: ASTM F 1667. For subflooring and flooring, provide ring-shank or 
spiral-shank fasteners.  

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70.   

D. Screws for Fastening Sheathing to Wood Framing: ASTM C 1002.  

2.6  MISCELLANEOUS MATERIALS  

A.  Adhesives for Field Gluing Panels to Framing: Formulation complying with APA AFG-01 that 
is approved for use with type of construction panel indicated by manufacturers of both adhesives 
and panels.  

PART 3 - EXECUTION  

3.1  INSTALLATION, GENERAL  

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 
use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces 
do not span between fewer than three support members.  

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 
construction unless otherwise indicated.  

C. Securely attach to substrate by fastening as indicated, complying with the following:  

1. NES NER-272 for power-driven fasteners.   
2. Table 2304.10.1 "Fastening Schedule," in ICC's "International Building Code."  

D. Use common wire nails, unless otherwise indicated.  Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials.  
Make tight connections.  Install fasteners without splitting wood.  Drive nails so that head of nail 
is flush with surface of sheathing.  Do not over-drive nail heads.   
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E. Coordinate roof sheathing installation with flashing and joint-sealant installation so these 
materials are installed in sequence and manner that prevent exterior moisture from passing 
through completed assembly.  

F. Cut and space edges of panels to match spacing of structural support elements.   

G. Coordinate sheathing installation with installation of materials installed over sheathing so 
sheathing is not exposed to precipitation or left exposed at end of the workday when rain is 
forecast.  

H. At wood truss roofs with valley truss sets, main roof sheathing shall run continuous under valley 
trusses.  

3.2  WOOD STRUCTURAL PANEL INSTALLATION  

A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered Wood 

Construction Guide," for types of structural-use panels and applications indicated. B. Fastening 

Methods: Fasten panels as indicated below:   

  1.  Wall Sheathing:   

a. Nail to wood framing as indicated.   
b. Space panels 1/8 inch apart at edges and ends.   

  2.  Subflooring:   

a. Glue and nail to wood framing as indicated.  Apply a continuous 1/4" bead of 
adhesive to each supporting joist.  Where panels butt along a joist, apply two 
continuous 1/4" beads.   

b. Space panels 1/8 inch apart at edges and ends.   

  3.  Underlayment:   

a. Nail to subflooring with 4d ring-shank or screw-shank nails at 6” on center around 
all panel edges and at 12” on center within the field of the panel.   

b. Space panels 1/32” apart at edges and ends.   
c. Fill and sand edge joints of underlayment receiving resilient flooring right before 

installing flooring.  

3.3  FIELD QUALITY CONTROL   

A. Special Inspections:  Owner will engage a special inspector to perform field quality control 
inspections of sheathing installation:   

1. Visually inspect grade stamps on panels to confirm proper panel material and thickness.   
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2. Visually inspect fastener size and spacing of sheathing connections to framing.   
3. Visually verify proper gaps between panel edges.   

B. Special inspector will report results of inspections promptly to Architect and Contractor.   

C. Provide additional connections to replace connections not in compliance with specified 
requirements.  

END OF SECTION 061600  
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SECTION 064023 - INTERIOR ARCHITECTURAL WOODWORK

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Interior standing and running trim.
2. Closet and utility shelving.
3. Interior frames and jambs.
4. Wood furring, blocking, shims, and hanging strips for installing interior architectural 

woodwork items that are not concealed within other construction.
5. Shop priming of interior architectural woodwork.

B. Related Requirements:

1. Section 061053 "Miscellaneous Rough Carpentry" for wood furring, blocking, shims, and 
hanging strips required for installing interior architectural woodwork that are concealed 
within other construction before interior architectural woodwork installation.

2. Section 064400 "Ornamental Woodwork" for interior carpentry exposed to view that is 
not specified in this Section.

3. Section 099123 ‘Interior Painting” for final finishing of interior ornamental woodwork.
4. Section 099300 “Staining and Transparent Finishing” for finishing of interior stair 

railings.

C. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 
units of Work specified in other Sections, to ensure that interior architectural woodwork can be 
supported and installed as indicated.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.4 ACTION SUBMITTALS

A. Shop Drawings:

1. Include the following:
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a. Dimensioned plans, elevations, and sections.
b. Attachment details.

2. Show large-scale details.
3. Show locations and sizes of furring, blocking, and hanging strips, including blocking and 

reinforcement concealed by construction and specified in other Sections.

B. Samples for Verification: For the following:

1. Lumber for Transparent Finish: Not less than 5 inches (125 mm) wide by 12 inches (300 
mm) long.

1.5 QUALITY ASSURANCE

A. Fabricator Qualifications: Shop that employs skilled workers who custom fabricate products 
similar to those required for this Project and whose products have a record of successful in-
service performance.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Do not deliver interior architectural woodwork until painting and similar finish operations that 
might damage woodwork have been completed in installation areas.

B. Store woodwork in installation areas or in areas where environmental conditions comply with 
requirements specified in "Field Conditions" Article.

1.7 FIELD CONDITIONS

A. Environmental Limitations: Do not deliver or install interior architectural woodwork until 
building is enclosed, wet-work is complete, and HVAC system is operating and maintaining 
temperature between 60 and 90 deg F (16 and 32 deg C) and relative humidity between 25 and 
55 percent during the remainder of the construction period.

B. Field Measurements: Where interior architectural woodwork is indicated to fit to other 
construction, verify dimensions of other construction by field measurements before fabrication, 
and indicate measurements on Shop Drawings.

1. Locate concealed framing, blocking, and reinforcements that support woodwork by field 
measurements before being concealed by construction, and indicate measurements on 
Shop Drawings.

C. Established Dimensions: Where interior architectural woodwork is indicated to fit to other 
construction, establish dimensions for areas where woodwork is to fit. Provide allowance for 
trimming at site, and coordinate construction to ensure that actual dimensions correspond to 
established dimensions.
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1.8 COORDINATION

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 
units of Work specified in other Sections to ensure that architectural woodwork can be 
supported and installed as indicated.

PART 2 - PRODUCTS

2.1 INTERIOR STANDING AND RUNNING TRIM FOR TRANSPARENT FINISH

A. Grade: Custom.

B. Hardwood Lumber:

1. Wood Species and Cut: Match species and cut indicated for other types of transparent-
finished architectural woodwork located in same area of building unless otherwise 
indicated.

2. Provide split species on trim that faces areas with different wood species, matching each 
face of woodwork to species and cut of finish wood surfaces in areas finished.

3. For trim items[ other than base] wider than available lumber, use veneered construction. 
Do not glue for width.

a. For veneered base, use hardwood lumber core, glued for width.

4. For base wider than available lumber, glue for width. Do not use veneered construction.
5. For rails thicker than available lumber, use veneered construction. Do not glue for 

thickness.

2.2 INTERIOR STANDING AND RUNNING TRIM FOR OPAQUE FINISH

A. Architectural Woodwork Standards Grade: Custom.

1. Wood Species: Eastern white pine, sugar pine, or western white pine
2. Wood Moisture Content: 5 to 10 percent.

2.3 CLOSET AND UTILITY SHELVING

A. Architectural Woodwork Standards Grade: Custom.

B. Shelf Material: 3/4-inch (19-mm) solid lumber.

C. Cleats: 3/4-inch (19-mm) solid lumber.

D. Wood Species: Eastern white pine, sugar pine, or western white pine.

E. Wood Finish: As indicated on Drawings or in schedules.
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2.4 INTERIOR FRAMES AND JAMBS FOR TRANSPARENT FINISH

A. Architectural Woodwork Standards Grade: Premium

B. Wood Species and Cut: Match species and cut indicated for other types of transparent-finished 
architectural woodwork located in same area of building unless otherwise indicated.

C. For frames or jambs wider than available lumber, use veneered construction. Do not glue for 
width.

1. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3 inches 
(76 mm) wide.

D. Fire-Rated Interior Frames and Jambs: Products fabricated from fire-retardant particleboard or 
fire-retardant MDF with veneered exposed surfaces and listed and labeled by a testing and 
inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based 
on testing according to NFPA 252.

1. Fire Rating: 20 minutes.

2.5 INTERIOR FRAMES AND JAMBS FOR OPAQUE FINISH

A. Architectural Woodwork Standards Grade: Custom.

B. Wood Species: Eastern white pine, sugar pine, or western white pine.

1. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3 inches 
(76 mm) wide.

2. Wood Moisture Content: 5 to 10 percent.

C. Fire-Rated Interior Frames and Jambs: Products fabricated from fire-retardant particleboard 
with veneered exposed surfaces or fire-retardant MDF and listed and labeled by a testing and 
inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based 
on testing according to NFPA 252.

1. Fire Rating: 20 minutes.

2.6 HARDWOOD SHEET MATERIALS

A. Composite Wood and Agrifiber Products: Provide materials that comply with requirements of 
the Architectural Woodwork Standards for each type of interior architectural woodwork and 
quality grade specified unless otherwise indicated.
1. Medium-Density Fiberboard (MDF): ANSI A208.2, Grade 130.
2. Particleboard: ANSI A208.1, Grade M-2.

3. Softwood Plywood: DOC PS 1, medium-density overlay.
4. Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1.
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2.7 FIRE-RETARDANT-TREATED WOOD MATERIALS

A. Fire-Retardant-Treated Wood Materials: Where fire-retardant-treated materials are indicated, 
use materials complying with requirements that are acceptable to authorities having jurisdiction 
and with fire-test-response characteristics specified as determined by testing identical products 
according to test method indicated by a qualified testing agency.

1. Use treated materials that comply with requirements of the Architectural Woodwork 
Standards. Do not use materials that are warped, discolored, or otherwise defective.

2. Use fire-retardant-treatment formulations that do not bleed through or otherwise 
adversely affect finishes. Do not use colorants to distinguish treated materials from 
untreated materials.

3. Identify fire-retardant-treated materials with appropriate classification marking of 
qualified testing agency in the form of removable paper label or imprint on surfaces that 
will be concealed from view after installation.

B. Fire-Retardant-Treated Lumber and Plywood: Products with a flame-spread index of 25 or less 
when tested according to ASTM E84, with no evidence of significant progressive combustion 
when the test is extended an additional 20 minutes, and with the flame front not extending more 
than 10.5 feet (3.2 m) beyond the centerline of the burners at any time during the test.

1. Kiln-dry lumber and plywood after treatment to a maximum moisture content of 19 and 
15 percent, respectively.

2. For items indicated to receive a stained, transparent, or natural finish, use organic resin 
chemical formulation.

3. Mill lumber after treatment within limits set for wood removal that do not affect listed 
fire-test-response characteristics, using a woodworking shop certified by testing and 
inspecting agency.

4. Mill lumber before treatment, and implement procedures during treatment and drying 
processes that prevent lumber from warping and developing discolorations from drying 
sticks or other causes, marring, and other defects affecting appearance of treated 
woodwork.

2.8 MISCELLANEOUS MATERIALS

A. Furring, Blocking, Shims, and Nailers: Softwood or hardwood lumber, kiln-dried to less than 15 
percent moisture content.

1. Fire-Retardant Treatment: Complying with requirements; provide at fire rated door 
frame.

B. Provide self-drilling screws for metal-framing supports, as recommended by metal-framing 
manufacturer.

C. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage.

1. Provide metal expansion sleeves or expansion bolts for post-installed anchors.
2. Use nonferrous-metal or hot-dip galvanized anchors and inserts at inside face of exterior 

walls and at floors.
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D. Installation Adhesive: Product recommended by fabricator for each substrate for secure 
anchorage.

2.9 FABRICATION

A. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before 
fabrication.

B. Fabricate interior architectural woodwork to dimensions, profiles, and details indicated.

1. Ease edges to radius indicated for the following:

a. Edges of Solid-Wood (Lumber) Members: 1/16 inch (1.5 mm) unless otherwise 
indicated.

b. Edges of Rails and Similar Members More Than 3/4 Inch (19 mm) Thick: 1/8 inch 
(3 mm).

C. Complete fabrication, including assembly, to maximum extent possible before shipment to 
Project site.

1. Disassemble components only as necessary for shipment and installation.
2. Where necessary for fitting at site, provide allowance for scribing, trimming, and fitting.
3. Notify Architect seven days in advance of the dates and times interior architectural 

woodwork fabrication will be complete.
4. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled.

a. Install dowels, screws, bolted connectors, and other fastening devices that can be 
removed after trial fitting.

b. Verify that parts fit as intended, and check measurements of assemblies against 
field measurements indicated on approved Shop Drawings before disassembling 
for shipment.

2.10 SHOP PRIMING

A. Preparations for Finishing: Comply with the Architectural Woodwork Standards for sanding, 
filling countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing 
interior architectural woodwork, as applicable to each unit of work.

B. Interior Architectural Woodwork for Opaque Finish: Shop prime with one coat of wood primer 
as specified in Section 099123 "Interior Painting."

1. Backpriming: Apply one coat of primer, compatible with finish coats, to concealed 
surfaces of woodwork. Apply two coats to surfaces installed in contact with concrete or 
masonry and to end-grain surfaces.

C. Interior Architectural Woodwork for Transparent Finish: Shop-seal concealed surfaces with 
required pretreatments and first coat of finish as specified in Section 099300 "Staining and 
Transparent Finishing."
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1. Backpriming: Apply one coat of sealer, compatible with finish coats, to concealed 
surfaces of woodwork. Apply two coats to surfaces installed in contact with concrete or 
masonry and to end-grain surfaces.

PART 3 - EXECUTION

3.1 PREPARATION

A. Before installation, condition interior architectural woodwork to humidity conditions in 
installation areas for not less than 72 hours prior to beginning of installation.

B. Before installing interior architectural woodwork, examine shop-fabricated work for completion 
and complete work as required, including removal of packing and backpriming of concealed 
surfaces.

3.2 INSTALLATION

A. Grade: Install interior architectural woodwork to comply with same grade as item to be 
installed.

B. Assemble interior architectural woodwork and complete fabrication at Project site to the extent 
that it was not completed during shop fabrication.

C. Install interior architectural woodwork level, plumb, true in line, and without distortion.

1. Shim as required with concealed shims.
2. Install level and plumb to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm).

D. Scribe and cut interior architectural woodwork to fit adjoining work, refinish cut surfaces, and 
repair damaged finish at cuts.

E. Fire-Retardant-Treated Wood: Install fire-retardant-treated wood to comply with chemical 
treatment manufacturer's written instructions, including those for adhesives used to install 
woodwork.

F. Anchor interior architectural woodwork to anchors or blocking built in or directly attached to 
substrates.

1. Secure with countersunk, concealed fasteners and blind nailing.
2. Use fine finishing nails for exposed fastening, countersunk and filled flush with interior 

architectural woodwork.
3. For shop-finished items, use filler matching finish of items being installed.

G. Standing and Running Trim:

1. Install with minimum number of joints possible, using full-length pieces (from maximum 
length of lumber available) to greatest extent possible.
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2. Do not use pieces less than 60 inches (1500 mm) long, except where shorter single-length 
pieces are necessary.

3. Scarf running joints and stagger in adjacent and related members.
4. Fill gaps, if any, between top of base and wall with plastic wood filler; sand smooth; and 

finish same as wood base if finished.
5. Install standing and running trim with no more variation from a straight line than 1/8 inch 

in 96 inches (3 mm in 2400 mm).

3.3 REPAIR

A. Repair damaged and defective interior architectural woodwork, where possible, to eliminate 
functional and visual defects.

B. Where not possible to repair, replace defective woodwork.

C. Field Finish: See Section 099123 "Interior Painting" and Section 099300 "Staining and 
Transparent Finishing" for final finishing of installed interior architectural woodwork not 
indicated to be shop finished.

3.4 CLEANING

A. Clean interior architectural woodwork on exposed and semiexposed surfaces.

END OF SECTION 064023
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SECTION 064113 - WOOD-VENEER-FACED ARCHITECTURAL CABINETS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Wood cabinets for transparent finish
2. Wood cabinets for opaque finish
3. Cabinet hardware and accessories.
4. Wood furring, blocking, shims, and hanging strips for installing architectural cabinets 

that are not concealed within other construction.
5. Shop finishing.

B. Related Requirements:

1. Section 061053 "Miscellaneous Rough Carpentry" for wood furring, blocking, shims, and 
hanging strips required for installing cabinets that are concealed within other construction 
before cabinet installation.

1.3 COORDINATION

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 
units of Work specified in other Sections to support loads imposed by installed and fully loaded 
cabinets.

B. Coordinate with Architect for hardware selection on cabinets and new concealed lighting to be 
housed within custom casework. Contractor to provide all cabinet hardware as indicated on the 
drawings. 

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include data for fire-retardant treatment from chemical-treatment manufacturer and 
certification by treating plant that treated materials comply with requirements.

B. Shop Drawings: For architectural cabinets.
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1. Include plans, elevations, sections, and attachment details.
2. Show locations and sizes of furring, blocking, and hanging strips, including concealed 

blocking and reinforcement specified in other Sections.
3. Show locations and sizes of cutouts and holes for items installed in architectural cabinets.
4. Show veneer leaves with dimensions, grain direction, exposed face, and identification 

numbers indicating the flitch and sequence within the flitch for each leaf.
5. Apply AWI Quality Certification Program label to Shop Drawings.

C. Samples: For each exposed product and for each color and finish specified, in manufacturer's 
standard size.

D. Samples for Initial Selection: For each type of exposed finish.

E. Samples for Verification: For the following:

1. Lumber for Transparent Finish: Not less than 5 inches (125 mm) wide by 12 inches (300 
mm) long, for each species and cut, finished on one side and one edge.

2. Veneer Leaves: Representative of and selected from flitches to be used for transparent-
finished cabinets.

3. Exposed Cabinet Hardware and Accessories: One full-size unit for each type and finish.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For manufacturer.

1.6 CLOSEOUT SUBMITTALS

A. Quality Standard Compliance Certificates: AWI Quality Certification Program certificates.

1.7 QUALITY ASSURANCE

A. Manufacturer's Qualifications: Employs skilled workers who custom fabricate products similar 
to those required for this Project and whose products have a record of successful in-service 
performance.

1. Manufacturer's Certification: Licensed participant in AWI's Quality Certification 
Program.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Do not deliver cabinets until painting and similar finish operations that might damage 
architectural cabinets have been completed in installation areas. Store cabinets in installation 
areas or in areas where environmental conditions comply with requirements specified in "Field 
Conditions" Article.
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1.9 FIELD CONDITIONS

A. Environmental Limitations with Humidity Control: Do not deliver or install cabinets until 
building is enclosed, wet-work is complete, and HVAC system is operating and maintaining 
temperature between 60 and 90 deg F (16 and 32 deg C) and relative humidity between 25 and 
55 percent during the remainder of the construction period.

B. Field Measurements: Where cabinets are indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication, and indicate 
measurements on Shop Drawings. Coordinate fabrication schedule with construction progress to 
avoid delaying the Work.

1. Locate concealed framing, blocking, and reinforcements that support cabinets by field 
measurements before being enclosed/concealed by construction, and indicate 
measurements on Shop Drawings.

C. Established Dimensions: Where cabinets are indicated to fit to other construction, establish 
dimensions for areas where cabinets are to fit. Provide allowance for trimming at site, and 
coordinate construction to ensure that actual dimensions correspond to established dimensions.

PART 2 - PRODUCTS

2.1 ARCHITECTURAL CABINET MANUFACTURERS

A. Source Limitations: Engage a qualified woodworking firm to assume responsibility for 
production of architectural cabinets with sequence-matched wood veneers and wood paneling.

2.2 CABINETS, GENERAL

A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork 
Standards for grades of architectural cabinets indicated for construction, finishes, installation, 
and other requirements.

2.3 WOOD CABINETS FOR TRANSPARENT FINISH

A. Architectural Woodwork Standards Grade: Premium.

B. Type of Construction: Face frame.

C. Door and Drawer-Front Style: to match historic drawings and photos.

D. Wood for Exposed and Semi-exposed Surfaces: To match existing wood species in species, cut, 
profile, grain.

E. Dust Panels: 1/4-inch (6.4-mm) plywood or tempered hardboard above compartments and 
drawers unless located directly under tops.
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F. Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting screws 
from interior of body.

1. Join subfronts, backs, and sides with glued dovetail joints.

2.4 WOOD CABINETS FOR OPAQUE FINISH

A. Architectural Woodwork Standards Grade: Custom.

B. Type of Construction: Frameless.

C. Door and Drawer-Front Style: As shown on drawings.

D. Species for Exposed Lumber Surfaces: Any closed-grain hardwood.

E. Panel Product for Exposed and Semi-exposed Surfaces: MDF, plywood, or hardwood as 
indicated.

F. Dust Panels: 1/4-inch (6.4-mm) plywood or tempered hardboard above compartments and 
drawers unless located directly under tops.

G. Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting screws 
from interior of body.

1. Join subfronts, backs, and sides with glued rabbeted joints supplemented by mechanical 
fasteners or glued dovetail joints.

2.5 WOOD MATERIALS

A. Wood Products: Provide materials that comply with requirements of referenced quality standard 
for each type of architectural cabinet and quality grade specified unless otherwise indicated.

1. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3 inches 
(75 mm) wide.

2. Wood Moisture Content: 5 to 10 percent.

B. Composite Wood Products: Provide materials that comply with requirements of referenced 
quality standard for each type of architectural cabinet and quality grade specified unless 
otherwise indicated.
1. MDF: ANSI A208.2, Grade 130.
2. Particleboard (Medium Density): ANSI A208.1, Grade M-2.
3. Softwood Plywood: DOC PS 1, medium-density overlay.
4. Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1.

2.6 CABINET HARDWARE AND ACCESSORIES

A. General: Provide cabinet hardware and accessory materials associated with architectural 
cabinets specified on drawings.
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B. Butt Hinges: 2-3/4-inch (70-mm), five-knuckle steel hinges made from 0.095-inch- (2.4-mm-) 
thick metal, and as follows:

1. Semiconcealed Hinges for Flush Doors: ANSI/BHMA A156.9, B01361.
2. Semiconcealed Hinges for Overlay Doors: ANSI/BHMA A156.9, B01521.

C. Frameless Concealed Hinges (European Type): ANSI/BHMA A156.9, B01602, 135 degrees of 
opening.

D. Back-Mounted Pulls: ANSI/BHMA A156.9, B02011.

E. Catches: Magnetic catches, ANSI/BHMA A156.9, B03141.

F. Adjustable Shelf Standards and Supports: ANSI/BHMA A156.9, B04071; with shelf rests, 
B04081.

G. Shelf Rests: ANSI/BHMA A156.9, B04013; metal.

H. Drawer Slides: ANSI/BHMA A156.9.

1. Grade 1 and Grade 2: Side mounted.

a. Type: Full extension.
b. Material: Zinc-plated steel with polymer rollers.

2. For drawers more than 6 inches (150 mm) high or more than 24 inches (600 mm) wide, 
provide Grade 1HD-100.

I. Door and Drawer Silencers: ANSI/BHMA A156.16, L03011.

J. Float Glass for Cabinet Doors: ASTM C1036, Type I, Class 1 (clear).

1. Thickness: 6.0 mm.

K. Tempered Float Glass for Cabinet Shelves: ASTM C1048, Kind FT, Condition A, Type I, 
Class 1 (clear), Quality-Q3; with exposed edges seamed before tempering, 6 mm thick.

L. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with 
ANSI/BHMA A156.18 for BHMA finish number indicated.
1. Antique Brass, Clear Coated: ANSI/BHMA 609 for brass base
2. Satin Stainless Steel: ANSI/BHMA 630. (for non-historic hardware)

M. For concealed hardware, provide manufacturer's standard finish that complies with product class 
requirements in ANSI/BHMA A156.9.

2.7 MISCELLANEOUS MATERIALS

A. Furring, Blocking, Shims, and Hanging Strips: Softwood or hardwood lumber kiln-dried to less 
than 15 percent moisture content.
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B. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage. 
Provide metal expansion sleeves or expansion bolts for post-installed anchors. Use nonferrous-
metal or hot-dip galvanized anchors and inserts at inside face of exterior walls and at floors.

2.8 FABRICATION

A. Fabricate architectural cabinets to dimensions, profiles, and details indicated. Ease edges and 
corners to 1/16-inch (1.5-mm) radius unless otherwise indicated.

B. Complete fabrication, including assembly and hardware application, to maximum extent 
possible before shipment to Project site. Disassemble components only as necessary for 
shipment and installation. Where necessary for fitting at site, provide ample allowance for 
scribing, trimming, and fitting.

1. Notify Architect seven days in advance of the dates and times architectural cabinet 
fabrication will be complete.

2. Trial fit assemblies at manufacturer's shop that cannot be shipped completely assembled. 
Install dowels, screws, bolted connectors, and other fastening devices that can be 
removed after trial fitting. Verify that various parts fit as intended and check 
measurements of assemblies against field measurements before disassembling for 
shipment.

C. Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical work, 
and similar items. Locate openings accurately and use templates or roughing-in diagrams to 
produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters and 
burrs.

D. Install glass to comply with applicable requirements in Section 088000 "Glazing" and in 
GANA's "Glazing Manual."

1. For glass in wood frames, secure glass with removable stops.
2. For exposed glass edges, polish and grind smooth.

2.9 SHOP FINISHING

A. General: Drawings indicate items that are required to be shop finished. Finish these items at 
manufacturer's shop as specified in this Section. See Section 099123 "Interior Painting" and 
Section 099300 "Staining and Transparent Finishing" for field finishing of architectural 
cabinets.

B. Shop Priming: Shop apply the prime coat including backpriming, if any, for items specified to 
be field finished. See Section 099123 "Interior Painting" and Section 099300 "Staining and 
Transparent Finishing" for material and application requirements.

C. Preparation for Finishing: Comply with referenced quality standard for sanding, filling 
countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing 
architectural cabinets, as applicable to each unit of work.
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1. Backpriming: Apply one coat of sealer or primer, compatible with finish coats, to 
concealed surfaces of cabinets.

PART 3 - EXECUTION

3.1 PREPARATION

A. Before installation, condition cabinets to humidity conditions in installation areas for not less 
than 72 hours.

3.2 INSTALLATION

A. Architectural Woodwork Standards Grade: Install cabinets to comply with quality standard 
grade of item to be installed.

B. Assemble cabinets and complete fabrication at Project site to extent that it was not completed in 
the shop.

C. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure with 
countersunk, concealed fasteners and blind nailing. Use fine finishing nails for exposed 
fastening, countersunk and filled flush with cabinet surface.

1. For shop-finished items, use filler matching finish of items being installed.

D. Install cabinets level, plumb, and true in line to a tolerance of 1/8 inch in 96 inches (3 mm in 
2400 mm) using concealed shims.

1. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged 
finish at cuts.

2. Install cabinets without distortion so doors and drawers fit openings and are accurately 
aligned. Adjust hardware to center doors and drawers in openings and to provide 
unencumbered operation. Complete installation of hardware and accessory items as 
indicated.

3. Maintain veneer sequence matching of cabinets with transparent finish.
4. Fasten wall cabinets through back, near top and bottom, and at ends not more than 16 

inches (400 mm) o.c. with No. 10 wafer-head screws sized for not less than 1-1/2-inch 
(38-mm) penetration into wood framing, blocking, or hanging strips.

E. Shop Finishes: Touch up finishing after installation of architectural cabinets. Fill nail holes with 
matching filler.

1. Apply specified finish coats, including stains and paste fillers if any, to exposed surfaces 
where only sealer/prime coats are shop applied.

F. Field Finishing: See Section 099123 "Interior Painting" and Section 099300 "Staining and 
Transparent Finishing" for finishing of installed architectural cabinets.
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3.3 ADJUSTING AND CLEANING

A. Repair damaged and defective cabinets, where possible, to eliminate functional and visual 
defects. Where not possible to repair, replace architectural cabinets. Adjust joinery for uniform 
appearance.

B. Clean, lubricate, and adjust hardware.

C. Clean cabinets on exposed and semiexposed surfaces. Touch up finishes to restore damaged or 
soiled areas.

END OF SECTION 064113
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SECTION 064300 - WOOD STAIRS 

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

B. Section 061000 "Rough Carpentry" for stair framing.

C. Section 064400 “Ornamental Woodwork” for stair railings.

1.2 SUMMARY

A. Section Includes:
1. Wood risers and treads
2. Finishing of wood risers and treads.

1.3 ACTION SUBMITTALS

A. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale 
details, attachment devices, and other components.

B. Product Certificates: For the following:

1. Composite wood and agrifiber products.
2. Adhesives.

1.4 QUALITY ASSURANCE

A. Fabricator Qualifications:  Shop that employs skilled workers who custom fabricate products 
similar to those required for this Project and whose products have a record of successful in-
service performance.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include data for fire-retardant treatment from chemical-treatment manufacturer and 
certification by treating plant that treated materials comply with requirements.

B. Shop Drawings: For stairs.
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1. Include plans, elevations, sections, and attachment details.
2. Show locations and sizes of furring, blocking, and hanging strips, including concealed 

blocking and reinforcement specified in other Sections.

C. Samples: For each exposed product and for each color and finish specified, in manufacturer's 
standard size.

D. Samples for Initial Selection: For each type of exposed finish.

E. Samples for Verification: For the following:

1. Lumber for Transparent Finish: Not less than 5 inches (125 mm) wide by 12 inches (300 
mm) long, for each species and cut, finished on one side and one edge.

1.6 DELIVERY, STORAGE, AND HANDLING

A. If wood stairs must be stored in other than installation areas, store only in areas where 
environmental conditions comply with requirements specified in "Field Conditions" Article.

1.7 FIELD CONDITIONS

A. Environmental Limitations: Do not deliver or install wood stairs and railings until building is 
enclosed, wet work is complete, and HVAC system is operating and maintaining temperature 
and relative humidity at occupancy levels during the remainder of the construction period.

B. Field Measurements:  Where wood stairs are indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication, and indicate 
measurements on Shop Drawings.  Coordinate fabrication schedule with construction progress 
to avoid delaying the Work.

1. Locate concealed framing, blocking, and reinforcements that support woodwork by field 
measurements before being enclosed, and indicate measurements on Shop Drawings.

C. Established Dimensions:  Where wood stairs and railings are indicated to fit to other 
construction, establish dimensions for areas where woodwork is to fit.  Provide allowance for 
trimming at site, and coordinate construction to ensure that actual dimensions correspond to 
established dimensions.

1.8 COORDINATION

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 
units of Work specified in other Sections to ensure that wood stairs and railings can be 
supported and installed as indicated.
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PART 2 - PRODUCTS

2.1 WOOD MATERIALS

A. Wood Products:  Provide materials that comply with requirements of referenced quality 
standard for each type of woodwork and quality grade specified unless otherwise indicated.

1. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3 inches 
(75 mm) wide.

2. Wood Moisture Content:  5 to 10 percent.
3. Provide ¾” structural plywood (underlayment grade) on top of rough carriages (risers and 

treads) to enclose stairs. (Future project will add finished wood treads with nosings and 
risers to the stairs when building is ready for occupancy.)

2.2 MISCELLANEOUS MATERIALS

A. Furring, Blocking, Shims, and Hanging Strips:  softwood or hardwood lumber, kiln dried to less 
than 15 percent moisture content.

B. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.  
Provide metal expansion sleeves or expansion bolts for post-installed anchors.  Use nonferrous-
metal or hot-dip galvanized anchors and inserts at inside face of exterior walls and at floors.

2.3 FABRICATION

A. Fabricate wood stairs to dimensions, profiles, and details indicated.  Ease edges to radius 
indicated for the following:

1. Corners of Solid-Wood (Lumber) Members:  1/16 inch (1.5 mm) unless otherwise 
indicated.

B. Complete fabrication, including assembly, and hardware application, to maximum extent 
possible before shipment to Project site.  Disassemble components only as necessary for 
shipment and installation.  Where necessary for fitting at site, provide ample allowance for 
scribing, trimming, and fitting.
1. Fabricate stairs with treads and risers no more than 1/8 inch (3 mm) from indicated 

position and no more than 1/16 inch (1.5 mm) out of relative position for adjacent treads 
and risers.

2.4 SHOP FINISHING

A. General: Drawings indicate items that are required to be shop finished. Finish these items at 
manufacturer's shop as specified in this Section. See Section 099300 "Staining and Transparent 
Finishing" for field finishing of wood stairs.
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B. Shop Priming: Shop apply the prime coat including backpriming, if any, for items specified to 
be field finished. See Section 099123 "Interior Painting" and Section 099300 "Staining and 
Transparent Finishing" for material and application requirements.

C. Preparation for Finishing: Comply with referenced quality standard for sanding, filling 
countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing 
architectural cabinets, as applicable to each unit of work.

1. Backpriming: Apply one coat of sealer or primer, compatible with finish coats, to 
concealed surfaces of stairs.

PART 3 - EXECUTION

3.1 PREPARATION

A. Before installation, condition wood stairs to average prevailing humidity conditions in 
installation areas.

B. Before installing wood stairs, examine shop-fabricated work for completion and complete work 
as required, including removal of packing.

3.2 INSTALLATION

A. Grade:  Install wood stairs to comply with same grade as item to be installed.

B. Assemble wood stairs and railings and complete fabrication at Project site to the extent that it 
was not completed in the shop.

C. Stairs:  Securely anchor carriages to supporting substrates.  Install stairs with treads and risers 
no more than 1/8 inch (3 mm) from indicated position.

D. Cut carriages to accurately fit treads and risers.  Glue treads to risers, and glue and nail treads 
and risers to carriages.

E. Shop Finishes: Touch up finishing after installation of stairs. Fill nail holes with matching filler.

1. Apply specified finish coats, including stains and paste fillers if any, to exposed surfaces 
where only sealer/prime coats are shop applied.

F. Field Finishing: See Section 099300 "Staining and Transparent Finishing" for finishing of 
installed stairs.

3.3 ADJUSTING AND CLEANING

A. Repair damaged and defective wood stairs, where possible, to eliminate functional and visual 
defects.
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B. Clean wood stairs on exposed and semiexposed surfaces. 

END OF SECTION 064300
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SECTION 071326 - SELF-ADHERING SHEET WATERPROOFING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Modified bituminous sheet waterproofing over vertical walls and over mud slab under 
elevator concrete slab.

B. Related Sections include the following:

1. Division 07 Section "Joint Sealants" for joint-sealant materials and installation.

1.3 SUBMITTALS

A. Product Data:  Include manufacturer's written instructions for evaluating, preparing, and treating 
substrate, technical data, and tested physical and performance properties of waterproofing.

B. Installer Certificates:  Signed by manufacturers certifying that installers comply with 
requirements.

C. Qualification Data:  For Installer.

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for waterproofing.

E. Warranties:  Special warranties specified in this Section.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  A firm that is acceptable to waterproofing manufacturer for installation 
of waterproofing required for this Project.

B. Source Limitations:  Obtain waterproofing materials through one source from a single 
manufacturer.
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1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver liquid materials to Project site in original packages with seals unbroken, labeled with 
manufacturer's name, product brand name and type, date of manufacture, and directions for 
storing and mixing with other components.

B. Store liquid materials in their original undamaged packages in a clean, dry, protected location 
and within temperature range required by waterproofing manufacturer.

C. Remove and replace liquid materials that cannot be applied within their stated shelf life.

D. Store rolls according to manufacturer's written instructions.

E. Protect stored materials from direct sunlight.

1.6 PROJECT CONDITIONS

A. Environmental Limitations:  Apply waterproofing within the range of ambient and substrate 
temperatures recommended by waterproofing manufacturer.  Do not apply waterproofing to a 
damp or wet substrate.

1. Do not apply waterproofing in snow, rain, fog, or mist.

B. Maintain adequate ventilation during preparation and application of waterproofing materials.

1.7 WARRANTY

A. Special Manufacturer's Warranty:  Manufacturer's standard form in which manufacturer agrees 
to replace waterproofing material that does not comply with requirements or that fails to remain 
watertight within specified warranty period.

1. Warranty does not include failure of waterproofing due to failure of substrate prepared 
and treated according to requirements or formation of new joints and cracks in substrate 
exceeding 1/16 inch (1.6 mm) in width.

2. Warranty Period:  Five years from date of Substantial Completion.

B. Special Installer's Warranty:  Signed by Installer, covering Work of this Section, for warranty 
period of two years.

1. Warranty includes removing and reinstalling protection board.
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PART 2 - PRODUCTS

2.1 MODIFIED BITUMINOUS SHEET WATERPROOFING

A. Modified Bituminous Sheet:  Not less than 60-mil- (1.5-mm-) thick, self-adhering sheet 
consisting of 56 mils (1.4 mm) of rubberized asphalt laminated to a 4-mil- (0.10-mm-) thick, 
polyethylene film with release liner on adhesive side.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. American Hydrotech, Inc.; VM 75.
b. American Permaquik Inc.; PQ 7100.
c. Carlisle Coatings & Waterproofing Inc.; CCW MiraDRI 860/861.
d. CETCO Building Materials Group; Envirosheet.
e. Grace, W. R. & Co.; Bituthene 4000.
f. Henry Company; Blueskin WP 200.
g. Meadows, W. R., Inc.; SealTight Mel-Rol.
h. Nervastral, Inc.; BITU-MEM.
i. Pecora Corporation; Duramem 700-SM.
j. Polyguard Products; Polyguard 650.
k. Progress Unlimited, Inc.; Plastiwrap 60.
l. Tamko Roofing Products, Inc.; TW-60.

2. Physical Properties:

a. Tensile Strength:  250 psi (1.7 MPa) minimum; ASTM D 412, Die C, modified.
b. Ultimate Elongation:  300 percent minimum; ASTM D 412, Die C, modified.
c. Low-Temperature Flexibility:  Pass at minus 20 deg F (minus 29 deg C); 

ASTM D 1970.
d. Crack Cycling:  Unaffected after 100 cycles of 1/8-inch (3-mm) movement; 

ASTM C 836.
e. Puncture Resistance:  40 lbf (180 N) minimum; ASTM E 154.
f. Hydrostatic-Head Resistance:  150 feet (45 m) minimum; ASTM D 5385.
g. Water Absorption:  0.15 percent weight-gain maximum after 48-hour immersion at 

70 deg F (21 deg C); ASTM D 570.
h. Vapor Permeance:  0.05 perms (2.9 ng/Pa x s x sq. m); ASTM E 96, Water 

Method.

2.2 AUXILIARY MATERIALS

A. General:  Furnish auxiliary materials recommended by waterproofing manufacturer for intended 
use and compatible with sheet waterproofing.

1. Furnish liquid-type auxiliary materials that comply with VOC limits of authorities having 
jurisdiction.
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B. Primer:  Liquid primer recommended for substrate by manufacturer of sheet waterproofing 
material.

C. Surface Conditioner:  Liquid, waterborne surface conditioner recommended for substrate by 
manufacturer of sheet waterproofing material.

D. Liquid Membrane:  Elastomeric, two-component liquid, cold fluid applied, trowel grade or low 
viscosity.

E. Substrate Patching Membrane:  Low-viscosity, two-component, asphalt-modified coating.

F. Sheet Strips:  Self-adhering, rubberized-asphalt sheet strips of same material and thickness as 
sheet waterproofing.

G. Mastic, Adhesives, and Tape:  Liquid mastic and adhesives, and adhesive tapes recommended 
by waterproofing manufacturer.

1. Detail Tape:  Two-sided, pressure-sensitive, self-adhering reinforced tape, 4-1/2 inches 
(114 mm) wide, with a tack-free protective adhesive coating on one side and release film 
on self-adhering side.

2. Detail Strips:  62.5-mil- (1.58-mm-) thick, felt-reinforced self-adhesive strip, 9 inches 
(229 mm) wide, with release film on adhesive side.

H. Metal Termination Bars:  Aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) thick, 
predrilled at 9-inch (229-mm) centers.

I. Protection Course:  ASTM D 6506, semirigid sheets of fiberglass or mineral-reinforced-
asphaltic core, pressure laminated between two asphalt-saturated fibrous liners and as follows:

1. Thickness:  1/4 inch (6 mm), nominal.
2. Adhesive:  Rubber-based solvent type recommended by waterproofing manufacturer for 

type of protection course.

2.3 BONDED HDPE OR POLYETHYLENE SHEET WATERPROOFING

A. Bonded HDPE or Polyethylene Sheet for Horizontal Applications Over Mud Slab:  Uniform, 
flexible, multilayered-composite sheet membrane consisting of either an HDPE film coated 
with pressure-sensitive adhesive and protective release liner, total 46-mil (1.2-mm) thickness, 
or a cross-laminated film of low- and medium-density polyethylene, coated with a modified 
asphalt layer and a nonwoven geotextile-fabric final layer, total 95-mil (2.4-mm) thickness; 
with the following physical properties:

1. Tensile Strength, Film:  2000 psi (13.8 MPa) minimum; ASTM D 412.
2. Low-Temperature Flexibility:  Pass at minus 10 deg F (minus 23 deg C); ASTM D 1970.
3. Peel Adhesion to Concrete: 5 lbf/in. (875 N/m) minimum; ASTM D 903, modified.
4. Lap Adhesion: 2.5 lbf/in. (440 N/m) minimum; ASTM D 1876, modified.
5. Hydrostatic-Head Resistance: 231 feet (70 m); ASTM D 5385, modified.
6. Puncture Resistance:  200 lbf (890 N) minimum; ASTM E 154.
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7. Water Vapor Permeance:  0.01 perms (0.6 ng/Pa x s x sq. m) maximum; 
ASTM E 96/E 96M, Water Method.

8. Water Absorption:  0.5 percent maximum; ASTM D 570.

B. Mastic, Adhesives, and Detail Tape:  Liquid mastic and adhesives, and adhesive tapes 
recommended by waterproofing manufacturer

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance.

1. Verify that concrete has cured and aged for minimum time period recommended by 
waterproofing manufacturer.

2. Verify that concrete is visibly dry and free of moisture.  Test for capillary moisture by 
plastic sheet method according to ASTM D 4263.

3. Verify that compacted subgrade is dry, smooth, and sound; and ready to receive 
adhesive-coated HDPE sheet.

4. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 SURFACE PREPARATION

A. Clean, prepare, and treat substrates according to manufacturer's written instructions.  Provide 
clean, dust-free, and dry substrates for waterproofing application.

B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage and overspray 
affecting other construction.

C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other 
penetrating contaminants or film-forming coatings from concrete.

D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, 
holes, and other voids.

E. Prepare, fill, prime, and treat joints and cracks in substrates.  Remove dust and dirt from joints 
and cracks according to ASTM D 4258.

1. Install sheet strips and center over treated construction and contraction joints and cracks 
exceeding a width of 1/16 inch (1.6 mm).

F. Bridge and cover discontinuous deck-to-wall and deck-to-deck joints with overlapping sheet 
strips.

1. Invert and loosely lay first sheet strip over center of joint.  Firmly adhere second sheet 
strip to first and overlap to substrate.
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G. Corners:  Prepare, prime, and treat inside and outside corners according to ASTM D 6135.

1. Install membrane strips centered over vertical inside corners.  Install 3/4-inch (19-mm) 
fillets of liquid membrane on horizontal inside corners and as follows:

a. At footing-to-wall intersections, extend liquid membrane each direction from 
corner or install membrane strip centered over corner.

b. At plaza deck-to-wall intersections, extend liquid membrane or sheet strips onto 
deck waterproofing and to finished height of sheet flashing.

H. Prepare, treat, and seal vertical and horizontal surfaces at terminations and penetrations through 
waterproofing and at drains and protrusions according to ASTM D 6135.

3.3 MODIFIED BITUMINOUS SHEET WATERPROOFING APPLICATION

A. Install modified bituminous sheets according to waterproofing manufacturer's written 
instructions and according to recommendations in ASTM D 6135.

B. Apply primer to substrates at required rate and allow to dry.  Limit priming to areas that will be 
covered by sheet waterproofing in same day.  Reprime areas exposed for more than 24 hours.

C. Apply and firmly adhere sheets over area to receive waterproofing.  Accurately align sheets and 
maintain uniform 2-1/2-inch- (64-mm-) minimum lap widths and end laps.  Overlap and seal 
seams and stagger end laps to ensure watertight installation.

1. When ambient and substrate temperatures range between 25 and 40 deg F (minus 4 and 
plus 5 deg C), install self-adhering, modified bituminous sheets produced for low-
temperature application.  Do not use low-temperature sheets if ambient or substrate 
temperature is higher than 60 deg F (16 deg C).

D. Two-Ply Application:  Install sheets to form a membrane with lap widths not less than 50 
percent of sheet widths to provide a minimum of 2 thicknesses of sheet membrane over areas to 
receive waterproofing.

E. Apply continuous sheets over sheet strips bridging substrate cracks, construction, and 
contraction joints.

F. Seal exposed edges of sheets at terminations not concealed by metal counterflashings or ending 
in reglets with mastic.

G. Install sheet waterproofing and auxiliary materials to tie into adjacent waterproofing.

H. Repair tears, voids, and lapped seams in waterproofing not complying with requirements.  Slit 
and flatten fishmouths and blisters.  Patch with sheet waterproofing extending 6 inches (150 
mm) beyond repaired areas in all directions.

I. Install protection course with butted joints over waterproofing membrane immediately.
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J. Correct deficiencies in or remove sheet waterproofing that does not comply with requirements; 
repair substrates, reapply waterproofing, and repair sheet flashings.

3.4 FIELD QUALITY CONTROL

A. Engage a site representative qualified by waterproofing membrane manufacturer to inspect 
substrate conditions; surface preparation; membrane application, flashings, protection, and 
drainage components.

3.5 PROTECTION AND CLEANING

A. Do not permit foot or vehicular traffic on unprotected membrane.

B. Protect waterproofing from damage and wear during remainder of construction period.

C. Clean spillage and soiling from adjacent construction using cleaning agents and 
procedures recommended by manufacturer of affected construction.

3.6 BONDED HDPE OR POLYETHYLENE SHEET-WATERPROOFING APPLICATION

A. Install bonded HDPE or polyethylene sheets according to manufacturer's written instructions.

B. Horizontal Applications:  Install sheet with HDPE or polyethylene face against substrate.  
Accurately align sheets and maintain uniform side and end laps of minimum dimensions 
required by membrane manufacturer.  Overlap and seal seams, and stagger and tape end laps to 
ensure watertight installation.

C. Corners:  Seal lapped terminations and cut edges of sheet waterproofing at inside and outside 
corners with detail tape.

D. Seal penetrations through sheet waterproofing to provide watertight seal with detail tape patches 
or wraps and a liquid-membrane troweling.

E. Install sheet-waterproofing and auxiliary materials to produce a continuous watertight tie into 
adjacent waterproofing.

F. Repair tears, voids, and lapped seams in waterproofing not complying with requirements.  Tape 
perimeter of damaged or nonconforming area extending 6 inches (150 mm) beyond repaired 
areas in all directions.  Apply a patch of sheet waterproofing and firmly secure with detail tape.

END OF SECTION 071326
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SECTION 072100 - THERMAL INSULATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Glass-fiber blanket insulation.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Delegated-Design Submittal: For fasteners through insulation complying with performance 
requirements, including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation.

1.4 INFORMATIONAL SUBMITTALS

A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for each product.

1.5 QUALITY ASSURANCE

A. Surface-Burning Characteristics:  As determined by testing identical products according to 
ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 
applicable testing agency.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Protect insulation materials from physical damage and from deterioration due to moisture, 
soiling, and other sources.  Store inside and in a dry location.  Comply with manufacturer's 
written instructions for handling, storing, and protecting during installation.
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PART 2 - PRODUCTS

2.1 GLASS-FIBER BLANKET INSULATION

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. CertainTeed Corporation.
2. Johns Manville.
3. Knauf Insulation.
4. Owens Corning.

B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I; with maximum flame-spread 
and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing 
ASTM E 136 for combustion characteristics.

C. Insulation Characteristics:
1. Thermal:  R-Value: Min. R-Value of 13 for 3 1/2” thickness insulation.
2. Thermal:  R-Value: Min. R-Value of 19 for 6” thickness insulation.
3. Thermal:  R-Value: Min. R-Value of 30 for 9.5” thickness insulation.
4. Sound Attenuation:  3 1/2” thickness

2.2 ACCESSORIES

A. Fasteners:

1. Fastener length and size shall be based on wall sheathing thickness, see drawings, and 
shall provide the proper imbed depth into framing to resist forces.

B. Penetration Filler: Provide insulated sheathing manufacturer’s recommended polyurethane foam 
for sealing penetrations of insulated sheathing.

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean substrates of substances that are harmful to insulation or that interfere with insulation 
attachment.

3.2 INSTALLATION, GENERAL

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications indicated.

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 
rain, or snow at any time.

http://www.specagent.com/LookUp/?ulid=4664&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799715&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799718&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799719&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799720&mf=04&src=wd
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C. Extend insulation to envelop entire area to be insulated.  Cut and fit tightly around obstructions 
and fill voids with insulation.  Remove projections that interfere with placement.

D. Provide sizes to fit applications indicated and selected from manufacturer's standard 
thicknesses, widths, and lengths.  Apply single layer of insulation units to produce thickness 
indicated unless multiple layers are otherwise shown or required to make up total thickness.

3.3 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION

A. Apply insulation units to substrates by method indicated, complying with manufacturer's written 
instructions.  If no specific method is indicated, bond units to substrate with adhesive or use 
mechanical anchorage to provide permanent placement and support of units.

B. Glass-Fiber Blanket Insulation:  Install in cavities formed by framing members according to the 
following requirements:

1. Use insulation widths and lengths that fill the cavities formed by framing members.  If 
more than one length is required to fill the cavities, provide lengths that will produce a 
snug fit between ends.

2. Place insulation in cavities formed by framing members to produce a friction fit between 
edges of insulation and adjoining framing members. Wire mesh to be utilized for 
overhead/ceiling installations as indicated on drawings.

3. Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures not 
rated for or protected from contact with insulation.

4. For wall cavities where cavity heights exceed 96 inches (2438 mm), support unfaced 
blankets mechanically and support faced blankets by taping flanges of insulation to  
studs.

3.4 PROTECTION

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and 
other causes.  Provide temporary coverings or enclosures where insulation is subject to abuse 
and cannot be concealed and protected by permanent construction immediately after 
installation.

END OF SECTION 072100
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SECTION 072600 - VAPOR RETARDERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Underslab vapor retarders for new concrete floor slabs on grade.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Product Test Reports: For each product, for tests performed by a qualified testing agency.

PART 2 - PRODUCTS

2.1 VAPOR RETARDERS

A. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

1. Typical underslab vapor barrier:

a. Stego Industries, Stego Wrap, 15 mil. (Basis of Design)
b. Manufactures with products meeting the vapor barrier requirements indicated 

below.

2. Vapor barrier requirements:

1) Water Vapor Transmission Rate:  ASTM E 96 – 0.006WVTR or lower
2) Water Vapor Barrier:  ASTM E 1745  - Meets Class A (Plastics)
3) Seam Tape: ASTM E 96 – 0.3 perms or lower

2.2 ACCESSORIES

A. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by insulation 
manufacturers for sealing joints and penetrations in vapor-retarder facings.
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PART 3 - EXECUTION

3.1 PREPARATION

A. Clean substrates of substances that are harmful to vapor retarders, including removing 
projections capable of puncturing vapor retarders.

3.2 INSTALLATION OF VAPOR RETARDERS

A. Preparation:  Earth and stone substrates shall be well compacted to produce an even, solid 
substrate.  Remove loose aggregate or sharp protrusions.  

B. General:  Extend vapor retarder to extremities of slab areas and turn up along edges.  

C. Installation of integrally bonded vapor barrier shall be in accordance with manufacturer’s 
instructions and ASTM E 1643–98, including but not limited to, the following:

1. Apply membrane with the HDPE film facing the prepared substrate.  Remove the release 
liner during application. 

2. Apply succeeding sheets by overlapping the previous sheet 50-mm (2 in.) along the 
marked lap line.  End Laps should be staggered to avoid a build up of layers.

a. Taped Lap Method - Use manufacturer’s recommended tape to secure and seal the 
overlaps. Overband the lap with tape using the lap line for alignment. Remove 
plastic release liner to ensure bond to concrete.

3. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating 
vapor barrier with vapor-retarder tape to create an airtight seal between penetrating 
objects and vapor barrier. Repair any tears or punctures in vapor barriers immediately 
before concealment by other work.  Cover with vapor-retarder tape or another layer of 
vapor barrier.

3. Mix and apply manufacturer’s recommended liquid detailing compound to seal around 
penetrations such as drainage pipes. 

4. Coordinate concrete placement to occur within thirty days of removal of release liner.

5. Lap joints 6 inches minimum.

3.3 PROTECTION

A. Protect vapor retarders from damage until concealed by permanent construction.

END OF SECTION 072600
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SECTION 078446 - FIRE-RESISTIVE JOINT SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes fire-resistive joint systems for the following:

1. Joints in or between fire-resistance-rated constructions.
2. Joints in smoke barriers.

B. Related Sections include the following:

1. Division 07 Section "Penetration Firestopping" for systems installed in openings in walls 
and floors with and without penetrating items.

2. Division 07 Section "Joint Sealants" for non-fire-resistive joint sealants.

1.2 PERFORMANCE REQUIREMENTS

A. General:  Provide fire-resistive joint systems that are produced and installed to resist spread of 
fire according to requirements indicated, resist passage of smoke and other gases, and maintain 
original fire-resistance rating of assembly in which fire-resistive joint systems are installed.

B. Joint Systems in and between Fire-Resistance-Rated Constructions:  Provide systems with 
assembly ratings equaling or exceeding the fire-resistance ratings of construction that they join, 
indicated as determined by UL 2079.

1. Load-bearing capabilities as determined by evaluation during the time of test.

C. For fire-resistive systems exposed to view, provide products with flame-spread and smoke-
developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.

1.3 SUBMITTALS

A. Product Data:  For each type of product provided.  For each fire-resistive joint system, show 
each kind of construction condition in which joints are installed and relationships to adjoining 
construction.  Include fire-resistive joint system design designation of testing and inspecting 
agency acceptable to authorities having jurisdiction that demonstrates compliance with 
requirements for each condition.

1. Submit documentation, including illustrations, from a qualified testing and inspecting 
agency that is applicable to each fire-resistive joint system configuration for construction 
and penetrating items.
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1.4 QUALITY ASSURANCE

A. Source Limitations:  Obtain fire-resistive joint systems, for each kind of joint and construction 
condition indicated, through one source from a single manufacturer.

B. Fire-Test-Response Characteristics:  Provide fire-resistive joint systems that comply with the 
following requirements and those specified in Part 1 "Performance Requirements" Article:

1. Fire-resistance tests are performed by a qualified testing and inspecting agency.  A 
qualified testing and inspecting agency is UL or another agency performing testing and 
follow-up inspection services for fire-resistive joint systems acceptable to authorities 
having jurisdiction.

2. Fire-resistive joint systems are identical to those tested per methods indicated in Part 1 
"Performance Requirements" Article and comply with the following:

a. Fire-resistive joint system products bear classification marking of qualified testing 
and inspecting agency.

b. Fire-resistive joint systems correspond to those indicated by referencing system 
designations of the qualified testing and inspecting agency.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver fire-resistive joint system products to Project site in original, unopened containers or 
packages with qualified testing and inspecting agency's classification marking applicable to 
Project and with intact and legible manufacturers' labels identifying product and manufacturer, 
date of manufacture, lot number, shelf life, curing time, and mixing instructions for 
multicomponent materials.

B. Store and handle materials for fire-resistive joint systems to prevent their deterioration or 
damage due to moisture, temperature changes, contaminants, or other causes.

1.6 PROJECT CONDITIONS

A. Environmental Limitations:  Do not install fire-resistive joint systems when ambient or substrate 
temperatures are outside limits permitted by fire-resistive joint system manufacturers or when 
substrates are wet due to rain, frost, condensation, or other causes.

B. Ventilate fire-resistive joint systems per manufacturer's written instructions by natural means or, 
if this is inadequate, forced-air circulation.

1.7 COORDINATION

A. Coordinate construction of joints to ensure that fire-resistive joint systems are installed 
according to specified requirements.

B. Coordinate sizing of joints to accommodate fire-resistive joint systems.
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C. Notify Owner's inspecting agency at least seven days in advance of fire-resistive joint system 
installations; confirm dates and times on days preceding each series of installations.

D. Do not cover up fire-resistive joint system installations that will become concealed behind other 
construction until Owner's inspecting agency and building inspector of authorities having 
jurisdiction have examined each installation.

PART 2 - PRODUCTS

2.1 FIRE-RESISTIVE JOINT SYSTEMS

A. Where required, provide fire-resistive joint systems that are produced and installed to resist 
spread of fire according to requirements indicated, resist passage of smoke and other gases, and 
maintain original fire-resistance rating of assemblies in or between which fire-resistive joint 
systems are installed.  Fire-resistive joint systems shall accommodate building movements 
without impairing their ability to resist the passage of fire and hot gases.

B. Joints in or between Fire-Resistance-Rated Construction:  Provide fire-resistive joint systems 
with ratings determined per ASTM E 1966 or UL 2079:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. 3M Fire Protection Products.
b. A/D Fire Protection Systems Inc.
c. CEMCO; California Expanded Metal Products Co.
d. ClarkDietrich.
e. Everkem Diversified Products, Inc.
f. Grabber Construction Products.
g. Hilti, Inc.
h. International Fireproof Technology Inc.
i. MarinoWARE.
j. Nelson; Emerson Electric Co., Automation Solutions.
k. NUCO Inc.
l. Owens Corning.
m. Passive Fire Protection Partners.
n. RectorSeal Firestop; a CSW Industrials Company.
o. ROCKWOOL.
p. Specified Technologies, Inc.
q. Tremco, Inc.
r. Willseal LLC.

2. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the wall, floor, 
or roof in or between which it is installed.

2.2 FIRE-RESISTIVE JOINT SYSTEMS, GENERAL

http://www.specagent.com/Lookup?ulid=11855
http://www.specagent.com/Lookup?uid=123457134151
http://www.specagent.com/Lookup?uid=123457134152
http://www.specagent.com/Lookup?uid=123457142529
http://www.specagent.com/Lookup?uid=123457134166
http://www.specagent.com/Lookup?uid=123457206778
http://www.specagent.com/Lookup?uid=123457134163
http://www.specagent.com/Lookup?uid=123457134154
http://www.specagent.com/Lookup?uid=123457187405
http://www.specagent.com/Lookup?uid=123457207132
http://www.specagent.com/Lookup?uid=123457134156
http://www.specagent.com/Lookup?uid=123457134157
http://www.specagent.com/Lookup?uid=123457134161
http://www.specagent.com/Lookup?uid=123457134158
http://www.specagent.com/Lookup?uid=123457165843
http://www.specagent.com/Lookup?uid=123457134164
http://www.specagent.com/Lookup?uid=123457134160
http://www.specagent.com/Lookup?uid=123457134162
http://www.specagent.com/Lookup?uid=123457138858
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A. Compatibility:  Provide fire-resistive joint systems that are compatible with joint substrates, 
under conditions of service and application, as demonstrated by fire-resistive joint system 
manufacturer based on testing and field experience.

B. Exposed Fire-Resistive Joint Systems:  Provide products with flame-spread and smoke-
developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.

1. Provide a paintable fire caulk at exposed conditions in a neutral color such as white, 
off-white, grey, beige and NOT red.

C. Accessories:  Provide components of fire-resistive joint systems, including forming materials 
that are needed to install fill materials and to comply with Part 1 "Performance Requirements" 
Article.  Use only components specified by fire-resistive joint system manufacturer and 
approved by the qualified testing and inspecting agency for systems indicated.

2.3 FIRE-RESISTIVE JOINT SYSTEMS

A. UL-classified fire-resistive joint systems refer to alphanumeric designations listed in UL's "Fire 
Resistance Directory" under product Category XHBN.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
joint configurations, substrates, and other conditions affecting performance of work.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Cleaning:  Clean joints immediately before installing fire-resistive joint systems to 
comply with fire-resistive joint system manufacturer's written instructions and the following 
requirements:

1. Remove from surfaces of joint substrates foreign materials that could interfere with 
adhesion of fill materials.

2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum 
bond with fill materials.  Remove loose particles remaining from cleaning operation.

3. Remove laitance and form-release agents from concrete.

B. Priming:  Prime substrates where recommended in writing by fire-resistive joint system 
manufacturer using that manufacturer's recommended products and methods.  Confine primers 
to areas of bond; do not allow spillage and migration onto exposed surfaces.
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C. Masking Tape:  Use masking tape to prevent fill materials of fire-resistive joint system from 
contacting adjoining surfaces that will remain exposed on completion of Work and that would 
otherwise be permanently stained or damaged by such contact or by cleaning methods used to 
remove smears from fire-resistive joint system materials.  Remove tape as soon as possible 
without disturbing fire-resistive joint system's seal with substrates or damaging adjoining 
surfaces.

3.3 INSTALLATION

A. General:  Install fire-resistive joint systems to comply with Part 1 "Performance Requirements" 
Article and fire-resistive joint system manufacturer's written installation instructions for 
products and applications indicated.

B. Install forming/packing/backing materials and other accessories of types required to support fill 
materials during their application and in position needed to produce cross-sectional shapes and 
depths required to achieve fire ratings indicated.

1. After installing elastomeric fill materials and allowing them to fully cure, remove 
combustible forming materials and other accessories not indicated as permanent 
components of fire-resistive joint system.

C. Install fill materials for fire-resistive joint systems by proven techniques to produce the 
following results:

1. Fill voids and cavities formed by openings and forming/packing/backing materials as 
required to achieve fire-resistance ratings indicated.

2. Apply fill materials so they contact and adhere to substrates formed by joints.
3. For fill materials that will remain exposed after completing Work, finish to produce 

smooth, uniform surfaces that are flush with adjoining finishes and joint systems have 
been inspected by Architect and local authorities having jurisdiction.

D. Joints Exposed to View:  At Fire-Resistive Joint Systems exposed to view provide a well-
crafted well tooled concave joint prepared to receive a painted finish.  

1. Do not paint fire caulk until fire resistive joint systems have been inspected by architect, 
owner’s testing agency and code official.

3.4 FIELD QUALITY CONTROL

A. Remove and replace fire-resistive joint systems where inspections indicate that they do not 
comply with specified requirements.

B. Proceed with enclosing fire-resistive joint systems with other construction only after inspection 
reports are issued and fire-resistive joint systems comply with requirements.
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3.5 CLEANING AND PROTECTING

A. Clean off excess fill materials adjacent to joints as Work progresses by methods and with 
cleaning materials that are approved in writing by fire-resistive joint system manufacturers and 
that do not damage materials in which openings occur.

B. Provide final protection and maintain conditions during and after installation that ensure fire-
resistive joint systems are without damage or deterioration at time of Substantial Completion.  If 
damage or deterioration occurs despite such protection, cut out and remove damaged or 
deteriorated fire-resistive joint systems immediately and install new materials to produce fire-
resistive joint systems complying with specified requirements.

END OF SECTION 078446
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SECTION 079200 - JOINT SEALANTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Silicone joint sealants.
2. Urethane joint sealants.
3. Latex joint sealants.
4. Butyl-Rubber.

B. Related Sections:
1. Division 08 Section "Glazing" for glazing sealants.

1.3          SUBMITTALS

A. Product Data:  For each joint-sealant product indicated.

B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants 
showing the full range of colors available for each product exposed to view.

C. Joint-Sealant Schedule:  Include the following information:

1. Joint-sealant application, joint location, and designation.
2. Joint-sealant manufacturer and product name.
3. Joint-sealant color.  Column for color to be filled out by Architect. 

1.3 QUALITY ASSURANCE

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for installation of units required for this Project.

B. As part of mockups listed in other sections of the Project Manual, provide sealant mockup for 
each type which will interact with materials in mockup panels.  Submit color charts for 
Architect selection prior to mockup erection.  Architect may select up to 3 colors for each 
unique sealant location or type in mockup.

C. Source Limitations:  Obtain each kind of joint sealant from single source from single 
manufacturer.
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D. Product Testing:  Test joint sealants using a qualified testing agency.

1. Testing Agency Qualifications:  An independent testing agency qualified according to 
ASTM C 1021 to conduct the testing indicated.

2. Test according to SWRI's Sealant Validation Program for compliance with requirements 
specified by reference to ASTM C 920 for adhesion and cohesion under cyclic 
movement, adhesion-in-peel, and indentation hardness.

1.4 PROJECT CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F (5 deg C).

2. When joint substrates are wet.
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated.
4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates.

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by joint-sealant manufacturer, based on testing and field experience.
1. Provide joint sealants that are compatible with copper for copper sheet metal installations

B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied joint sealant specified, including those referencing ASTM C 920 
classifications for type, grade, class, and uses related to exposure and joint substrates.

1. Suitability for Immersion in Liquids.  Where sealants are indicated for Use I for joints 
that will be continuously immersed in liquids, provide products that have undergone 
testing according to ASTM C 1247.  Liquid used for testing sealants is deionized water, 
unless otherwise indicated.

C. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous 
substrates, provide products that have undergone testing according to ASTM C 1248 and have 
not stained porous joint substrates indicated for Project.

D. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.
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2.2 SILICONE JOINT SEALANTS

A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, 
Grade NS, Class 50, for Use NT.

1. Products:  Subject to compliance with requirements, provide product most suitable for 
conditions.  Available products that may be incorporated into the Work include, but are 
not limited to, the following manufacturers:

a. BASF Building Systems; Omniseal 50.
b. Dow Corning Corporation.
c. GE Advanced Materials – Silicones.
d. May National Associates, Inc.
e. Pecora Corporation.
f. Polymeric Systems, Inc.
g. Sika Corporation, Construction Products Division.
h. Tremco Incorporated.

B. Single-Component, Nonsag, Traffic-Grade, Neutral-Curing Silicone Joint Sealant:  
ASTM C 920, Type S, Grade NS, Class 100/50, for Use T.

1. Products:  Subject to compliance with requirements, provide product most suitable with 
conditions.  Available products that may be incorporated into the Work include, but are 
not limited to, the following manufacturers:

a. Dow Corning Corporation.  
b. May National Associates, Inc.
c. Pecora Corporation.
d. Tremco Incorporated.

C. Single-Component, Pourable, Traffic-Grade, Neutral-Curing Silicone Joint Sealant:  
ASTM C 920, Type S, Grade P, Class 100/50, for Use T.

1. Products:  Subject to compliance with requirements, provide product most suitable for 
conditions.  Available products that may be incorporated into the Work include, but are 
not limited to, the following manufacturers:

a. Dow Corning Corporation.
b. May National Associates, Inc.
c. Pecora Corporation.
d. Tremco Incorporated.

D. Multicomponent, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type M, 
Grade NS, Class 50, for Use NT.

1. Products:  Subject to compliance with requirements, provide product most suitable for 
conditions.  Available products that may be incorporated into the Work include, but are 
not limited to, the following manufacturers:
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a. Tremco Incorporated.

E. Multicomponent, Pourable, Traffic-Grade, Neutral-Curing Silicone Joint Sealant:  
ASTM C 920, Type M, Grade P, Class 100/50, for Use T.

1. Products:  Subject to compliance with requirements, provide product most suitable for 
conditions.  Available products that may be incorporated into the Work include, but are 
not limited to, the following manufacturers:

a. Dow Corning Corporation.
b. May National Associates, Inc.

F. Mildew-Resistant, Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  
ASTM C 920, Type S, Grade NS, Class 25, for Use NT.

1. Products:  Subject to compliance with requirements, provide product most suitable for 
conditions. Available products that may be incorporated into the Work include, but are 
not limited to, the following manufacturers:

a. Pecora Corporation.

2.3 URETHANE JOINT SEALANTS

A. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, 
Class 50, for Use NT.

1. Products:  Subject to compliance with requirements, provide product most suitable for 
conditions.  Available products that may be incorporated into the Work include, but are 
not limited to, the following manufacturers:

a. Pacific Polymers International, Inc.
b. Polymeric Systems, Inc.

B. Single-Component, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920.  Type S, 
Grade NS, Class 25, for Use T.

1. Products:  Subject to compliance with requirements, provide product most suitable for 
conditions.  Available products that may be incorporated into the Work include, but are 
not limited to, the following manufacturers:

a. BASF Building Systems.
b. May National Associates, Inc.
c. Pacific Polymers International, Inc.
d. Sika Corporation. 
e. Tremco Incorporated.

C. Single-Component, Pourable, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type S, 
Grade P, Class 25, for Use T.
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1. Products:  Subject to compliance with requirements, provide product most suitable for 
conditions. Available products that may be incorporated into the Work include, but are 
not limited to, the following manufacturers:

a. BASF Building Systems.
b. Bostik, Inc.
c. May National Associates, Inc.
d. Pecora Corporation.
e. Polymeric Systems, Inc.
f. Schnee-Morehead, Inc.
g. Sika Corporation.
h. Tremco Incorporated.

D. Multicomponent, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 50, 
for Use NT.

1. Products:  Subject to compliance with requirements, provide product most suitable for 
conditions.  Available products that may be incorporated into the Work include, but are 
not limited to, the following manufacturers:

a. Pecora Corporation.
b. Polymeric Systems, Inc.
c. Tremco Incorporated.

E. Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, 
Grade NS, Class 25, for Use T.

1. Products:  Subject to compliance with requirements, provide product most suitable for 
conditions.  Available products that may be incorporated into the Work include, but are 
not limited to, the following manufacturers:

a. BASF Building Systems.
b. LymTal International, Inc.
c. May National Associates, Inc.
d. Pacific Polymers International, Inc.
e. Pecora Corporation.
f. Sika Corporation, Construction Products Division.
g. Tremco Incorporated.

2.4 SOLVENT-RELEASE-CURING JOINT SEALANTS

A. Butyl-Rubber-Based Joint Sealant:  ASTM C 1311.

1. Products:  Subject to compliance with requirements, provide product most suitable for 
conditions.  Available products that may be incorporated into the Work include, but are 
not limited to, the following manufacturers:

a. Bostik, Inc.
b. Pecora Corporation.
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c. Tremco Incorporated.

2.5 JOINT SEALANT BACKING

A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint 
substrates, sealants, primers, and other joint fillers; and are approved for applications indicated 
by sealant manufacturer based on field experience and laboratory testing.

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface 
skin), Type O (open-cell material), Type B (bicellular material with a surface skin) or any of the 
preceding types, as approved in writing by joint-sealant manufacturer for joint application 
indicated, and of size and density to control sealant depth and otherwise contribute to producing 
optimum sealant performance.

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or 
joint surfaces at back of joint.  Provide self-adhesive tape where applicable.

2.6 MISCELLANEOUS MATERIALS

A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests.

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 
promote optimum adhesion of sealants to joint substrates.

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions and the following requirements:
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1. Remove all foreign material from joint substrates that could interfere with adhesion of 
joint sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 
combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants.  Remove loose particles remaining after cleaning 
operations above by vacuuming or blowing out joints with oil-free compressed air.  
Porous joint substrates include the following:

a. Concrete.
b. Masonry.
c. Unglazed surfaces of ceramic tile.
d. Direct applied exterior finish systems.

3. Remove laitance and form-release agents from concrete.
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 
sealants.  Nonporous joint substrates include the following:

a. Metal.
b. Glass.
c. Porcelain enamel.
d. Glazed surfaces of ceramic tile.

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as 
indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to 
comply with joint-sealant manufacturer's written instructions.  Confine primers to areas of joint-
sealant bond; do not allow spillage or migration onto adjoining surfaces.

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 
by cleaning methods required to remove sealant smears.  Remove tape immediately after tooling 
without disturbing joint seal.

3.3 INSTALLATION OF JOINT SEALANTS

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated, unless more stringent requirements apply.

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated.

C. Install sealant backings of kind indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability.

1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
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3. Remove absorbent sealant backings that have become wet before sealant application and 
replace them with dry materials.

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 
and backs of joints.

E. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability.

F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or 
curing begins, tool sealants according to requirements specified in subparagraphs below to form 
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 
contact and adhesion of sealant with sides of joint.

1. Remove excess sealant from surfaces adjacent to joints.
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces.
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise 

indicated.
4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193.
5. Provide recessed joint configuration of recess depth and at locations indicated per 

Figure 8C in ASTM C 1193.

a. Use masking tape to protect surfaces adjacent to recessed tooled joints.

3.4 FIELD QUALITY CONTROL

A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows:

1. Extent of Testing:  Test completed and cured sealant joints as follows:

a. Perform 1 tests for the first 10 feet of joint length for each kind of sealant and joint 
substrate.

2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint 
Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in 
ASTM C 1521.

a. For joints with dissimilar substrates, verify adhesion to each substrate separately; 
extend cut along one side, verifying adhesion to opposite side.  Repeat procedure 
for opposite side.

3. Inspect tested joints and report on the following:
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a. Whether sealants filled joint cavities and are free of voids.
b. Whether sealant dimensions and configurations comply with specified 

requirements.
c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint 

substrates or tore cohesively.  Include data on pull distance used to test each kind 
of product and joint substrate.  Compare these results to determine if adhesion 
passes sealant manufacturer's field-adhesion hand-pull test criteria.

4. Repair sealants pulled from test area by applying new sealants following same procedures 
used originally to seal joints.  Ensure that original sealant surfaces are clean and that new 
sealant contacts original sealant.

B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from 
testing or noncompliance with other indicated requirements will be considered satisfactory.  
Remove sealants that fail to adhere to joint substrates during testing or to comply with other 
requirements.  Retest failed applications until test results prove sealants comply with indicated 
requirements.

3.5 CLEANING

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 
and with cleaning materials approved in writing by manufacturers of joint sealants and of 
products in which joints occur.

3.6 PROTECTION

A. Protect joint sealants during and after curing period from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion.  If, despite such protection, damage 
or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately 
so installations with repaired areas are indistinguishable from original work.

3.7 JOINT-SEALANT SCHEDULE

A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces.

1. Joint Locations:

a. Isolation and contraction joints in cast-in-place concrete.

2. Silicone Joint Sealant:  Single component, nonsag, traffic grade, neutral curing, Single 
component, pourable, traffic grade, neutral curing or Multicomponent, pourable, traffic 
grade, neutral curing.

3. Urethane Joint Sealant:  Single component, nonsag, traffic grade or Single component, 
pourable, traffic grade or Multicomponent, nonsag, traffic grade, Class 50. 

B. Joint-Sealant Application:  Exterior joints in vertical surfaces.
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1. Joint Locations:

a. Control and expansion joints in unit masonry.
b. Joints in direct applied finish systems.
c. Joints between different materials listed above.
d. Perimeter joints between materials listed above and frames of doors, windows and 

louvers.
e. Control and expansion joints in overhead surfaces of materials listed above. 

2. Silicone Joint Sealant: Single component, nonsag, neutral curing, Class 50 or 
Multicomponent, nonsag, neutral curing.

3. Urethane Joint Sealant:  Single component, nonsag, Class 50 or Multicomponent, nonsag, 
Class 50.

C. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces.

1. Joint Locations:

a. Isolation joints in cast-in-place concrete slabs.

2. Silicone Joint Sealant:  Single component, nonsag, traffic grade, neutral curing;  Single 
component, pourable, traffic grade, neutral curing or Multicomponent, pourable, traffic 
grade, neutral curing.

3. Urethane Joint Sealant:  Single component, nonsag, traffic grade; Single component, 
pourable, traffic grade or Multicomponent, nonsag, traffic grade, Class 50. 

D. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.

1. Joint Locations:

a. Control and expansion joints on exposed interior surfaces of exterior walls.
b. Perimeter joints of exterior openings where indicated.
c. Vertical joints on exposed surfaces of walls and partitions.
d. Perimeter joints between interior wall surfaces and frames of interior doors, 

windows and elevator entrances.

2. Joint Sealant:  Latex.

E. Joint-Sealant Application: Concealed mastics
1. Joint Locations:

a. Aluminum thresholds.
b. Sill plates.
c. Other joints as indicated on Drawings.

2. Joint Sealant: Butyl-rubber based.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

END OF SECTION 079200
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Standard and custom hollow metal doors and frames.

a. Interior hollow metal frames.
b. Interior hollow metal doors.

B. Related Sections:
1. Division 09 Sections "Interior Painting" for field painting hollow metal doors and frames.
2. Division 08 Section "Glazing" for glazing at hollow metal windows and lites.

1.3 DEFINITIONS

A. Minimum Thickness:  Minimum thickness of base metal without coatings.

B. Standard Hollow Metal Work:  Hollow metal work fabricated according to ANSI/SDI A250.8.

C. Custom Hollow Metal Work:  Hollow metal work fabricated according to ANSI/NAAMM-
HMMA 861.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, core descriptions, fire-resistance rating and finishes.

B. Shop Drawings:  Include the following:

1. Elevations of each door design.
2. Details of doors, including vertical and horizontal edge details and metal thicknesses.
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
4. Locations of reinforcement and preparations for hardware.
5. Details of each different wall opening condition.
6. Details of anchorages, joints, field splices, and connections.
7. Details of accessories.
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8. Details of moldings, removable stops, and glazing.

1.5 QUALITY ASSURANCE

A. Source Limitations:  Obtain hollow metal work from single source from single manufacturer.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit 
and Project-site storage.  Do not use nonvented plastic.

1. Provide additional protection to prevent damage to finish of factory-finished units.

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 
to jambs and mullions.

C. Store hollow metal work under cover at Project site.  Place in stacks of five units maximum in a 
vertical position with heads up, spaced by blocking, on minimum 4-inch- (102-mm-) high wood 
blocking.  Do not store in a manner that traps excess humidity.

1. Provide minimum 1/4-inch (6-mm) space between each stacked door to permit air 
circulation.

1.7 COORDINATION

A. Coordinate installation of anchorages for hollow metal frames.  Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors.  Deliver such items to Project site in time for installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering  
products that may be incorporated into the work include, but are not limited to, one of the 
following:

1. Amweld Building Products, LLC.
2. Benchmark; a division of Therma-Tru Corporation.
3. Ceco Door Products; an Assa Abloy Group company.
4. Curries Company; an Assa Abloy Group company.
5. Deansteel Manufacturing Company, Inc.
6. Firedoor Corporation.
7. Fleming Door Products Ltd.; an Assa Abloy Group company.
8. Habersham Metal Products Company.
9. Karpen Steel Custom Doors & Frames.
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10. Kewanee Corporation (The).
11. Mesker Door Inc.
12. Pioneer Industries, Inc.
13. Security Metal Products Corp.
14. Steelcraft; an Ingersoll-Rand company.
15. Windsor Republic Doors.

2.2 MATERIALS

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable 
for exposed applications.

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of 
scale, pitting, or surface defects; pickled and oiled.

C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with 
minimum A40 (ZF120) metallic coating.

D. Frame Anchors:  ASTM A 591/A 591M, Commercial Steel (CS), 40Z (12G) coating 
designation; mill phosphatized.

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M 
or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, 
Class B.

E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M.

F. Glazing:  Comply with requirements in Division 08 Section "Glazing."

2.3 HOLLOW METAL DOORS AND FRAMES

A. General:  Provide Standard Hollow Metal Doors and Frames may be provided where 
Manufacturers standard hollow metal doors and frames meet requirements.  Provide Custom 
Hollow Metal Doors and Frames where Manufacturers standard hollow metal doors and frames 
do NOT meet requirements.

2.4 STANDARD HOLLOW METAL DOORS

A. General:  Provide doors of design indicated, not less than thickness indicated; fabricated with 
smooth surfaces, without visible joints or seams on exposed faces unless otherwise indicated.  
Comply with ANSI/SDI A250.8.

1. Design:  Flush panel.
2. Core Construction:  Manufacturer's standard kraft-paper honeycomb, polystyrene, 

polyurethane, polyisocyanurate, mineral-board, or vertical steel-stiffener core.
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3. Vertical Edges for Single-Acting Doors:  Manufacturer's standard.
4. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch- (1.0-mm-) thick, end 

closures or channels of same material as face sheets.
5. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors 

and Frames."

B. Interior Doors:  Face sheets fabricated from metallic-coated steel sheet.  Provide doors 
complying with requirements indicated below by referencing ANSI/SDI A250.8 for level and 
model and ANSI/SDI A250.4 for physical performance level:

1. Level 3 and Physical Performance Level A (Heavy Duty), Model 2 (Seamless).

C. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcing plates 
from same material as door face sheets.

D. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel 
sheet.

2.5 STANDARD HOLLOW METAL FRAMES

A. General:  Comply with ANSI/SDI A250.8 and with details indicated for type and profile.

B. Interior Frames:  Fabricated from cold-rolled steel sheet.

1. Fabricate frames with mitered or coped corners.
2. Fabricate frames as full profile welded unless otherwise indicated.
3. Frames for Wood Doors:  0.053-inch- (1.3-mm-) thick steel sheet.

C. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcement plates 
from same material as frames.

2.6 FRAME ANCHORS

A. Jamb Anchors:

1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not 
less than 0.042 inch (1.0 mm) thick, with corrugated or perforated straps not less than 2 
inches (51 mm) wide by 10 inches (254 mm) long; or wire anchors not less than 0.177 
inch (4.5 mm) thick.

2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 0.042 
inch (1.0 mm) thick.

3. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 3/8-inch- 
(9.5-mm-) diameter bolts with expansion shields or inserts.  Provide pipe spacer from 
frame to wall, with throat reinforcement plate, welded to frame at each anchor location.

B. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch (1.0 mm) thick, 
and as follows:
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1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners.

2.7 STOPS AND MOLDINGS

A. Fixed Frame Moldings:  Formed integral with hollow metal frames, a minimum of 5/8 inch (16 
mm) high unless otherwise indicated.

B. Loose Stops for Glazed Lites in Frames:  Minimum 0.032 inch (0.8 mm) thick, fabricated from 
same material as frames in which they are installed.

2.8 FABRICATION

A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle.  Accurately form 
metal to required sizes and profiles, with minimum radius for thickness of metal.  Where 
practical, fit and assemble units in manufacturer's plant.  To ensure proper assembly at Project 
site, clearly identify work that cannot be permanently factory assembled before shipment.

B. Tolerances:  Fabricate hollow metal work to tolerances indicated in SDI 117 and 
ANSI/NAAMM-HMMA 861.

C. Hollow Metal Doors:
1. Astragals:  Provide overlapping astragal on one leaf of pairs of doors.  Extend minimum 

3/4 inch (19 mm) beyond edge of door on which astragal is mounted.

D. Hollow Metal Frames:  Where frames are fabricated in sections due to shipping or handling 
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal 
as frames.

1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, 
flush, and invisible.

2. Sidelight and Transom Bar Frames:  Provide closed tubular members with no visible face 
seams or joints, fabricated from same material as door frame.  Fasten members at 
crossings and to jambs by butt welding.

3. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated.

4. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four spot 
welds per anchor.

5. Jamb Anchors:  Provide number and spacing of anchors as follows:

a. Masonry Type:  Locate anchors not more than 16 inches (406 mm) from top and 
bottom of frame.  Space anchors not more than 32 inches (813 mm) o.c., to match 
coursing, and as follows:

1) Two anchors per jamb up to 60 inches (1524 mm) high.
2) Three anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high.



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

HOLLOW METAL DOORS AND FRAMES 081113 - 6

b. Stud-Wall Type:  Locate anchors not more than 18 inches (457 mm) from top and 
bottom of frame.  Space anchors not more than 32 inches (813 mm) o.c. and as 
follows:

1) Three anchors per jamb up to 60 inches (1524 mm) high.
2) Four anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high.
3) Five anchors per jamb from 90 to 96 inches (2286 to 2438 mm) high.
4) Five anchors per jamb plus 1 additional anchor per jamb for each 24 inches 

(610 mm) or fraction thereof above 96 inches (2438 mm) high.
5) Two anchors per head for frames above 42 inches (1066 mm) wide and 

mounted in metal-stud partitions.

c. Compression Type:  Not less than two anchors in each jamb.
d. Postinstalled Expansion Type:  Locate anchors not more than 6 inches (152 mm) 

from top and bottom of frame.  Space anchors not more than 26 inches (660 mm) 
o.c.

6. Door Silencers:  Except on weather-stripped doors, drill stops to receive door silencers as 
follows.  Keep holes clear during construction.

a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers.
b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers.

E. Fabricate concealed stiffeners, edge channels, and hardware reinforcement from either cold- or 
hot-rolled steel sheet.

F. Hardware Preparation:  Factory prepare hollow metal work to receive templated mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door 
Hardware Schedule and templates furnished as specified in Division 08 Section "Door 
Hardware."

1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8 and  
ANSI/NAAMM-HMMA 861.

2. Reinforce doors and frames to receive nontemplated, mortised and surface-mounted door 
hardware.

3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series 
specifications for preparation of hollow metal work for hardware.

4. Coordinate locations of conduit and wiring boxes for electrical connections with 
Division 26 Sections.

G. Glazed Lites, Stops and Moldings: Provide stops and moldings around glazed lites where 
indicated. Form corners of stops and moldings with mitered hairline joints.

1. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each 
glazed lite is capable of being removed independently.

2. Provide fixed frame moldings on outside of exterior and on secure side of interior doors 
and frames. 

3. Coordinate rabbet width between fixed and removable stops with glazing and installation 
types indicated.
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4. Provide stops for installation with countersunk flat- or oval-head machine screws spaced 
uniformly not more than 9 inches (230 mm) o.c. and not more than 2 inches (51 mm) o.c. 
from each corner.

2.9 STEEL FINISHES

A. Prime Finish:  Apply manufacturer's standard primer immediately after cleaning and pretreating.

1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with ANSI/SDI A250.10 acceptance criteria; recommended by primer 
manufacturer for substrate; compatible with substrate and field-applied coatings despite 
prolonged exposure.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work.

B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame 
installation.

C. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, 
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 
faces.

B. Prior to installation, adjust and securely brace welded hollow metal frames for squareness, 
alignment, twist, and plumbness to the following tolerances:

1. Squareness:  Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 90 
degrees from jamb perpendicular to frame head.

2. Alignment:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal line 
parallel to plane of wall.

3. Twist:  Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall.

4. Plumbness:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a perpendicular line 
from head to floor.
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C. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware.

3.3 INSTALLATION

A. General:  Install hollow metal work plumb, rigid, properly aligned, and securely fastened in 
place; comply with Drawings and manufacturer's written instructions.

B. Hollow Metal Frames:  Install hollow metal frames of size and profile indicated.  Comply with 
ANSI/SDI A250.11 and HMMA 840.

1. Set frames accurately in position, plumbed, aligned, and braced securely until permanent 
anchors are set.  After wall construction is complete, remove temporary braces, leaving 
surfaces smooth and undamaged.

a. At fire-protection-rated openings, install frames according to NFPA 80.
b. Where frames are fabricated in sections because of shipping or handling 

limitations, field splice at approved locations by welding face joint continuously; 
grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces.

c. Install frames with removable glazing stops located on secure side of opening.
d. Install door silencers in frames before grouting.
e. Remove temporary braces necessary for installation only after frames have been 

properly set and secured.
f. Check plumbness, squareness, and twist of frames as walls are constructed.  Shim 

as necessary to comply with installation tolerances.

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, 
and secure with postinstalled expansion anchors.

a. Floor anchors may be set with powder-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings.

3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames.
4. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space 

between frames and masonry with grout.
5. In-Place Concrete or Masonry Construction:  Secure frames in place with postinstalled 

expansion anchors.  Countersink anchors, and fill and make smooth, flush, and invisible 
on exposed faces.

6. Installation Tolerances:  Adjust hollow metal door frames for squareness, alignment, 
twist, and plumb to the following tolerances:

a. Squareness:  Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 
90 degrees from jamb perpendicular to frame head.

b. Alignment:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal 
line parallel to plane of wall.

c. Twist:  Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of 
jambs on parallel lines, and perpendicular to plane of wall.

d. Plumbness:  Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor.
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C. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances specified 
below.  Shim as necessary.

1. Non-Fire-Rated Standard Steel Doors:

a. Jambs and Head:  1/8 inch (3 mm) plus or minus 1/16 inch (1.6 mm).
b. Between Edges of Pairs of Doors:  1/8 inch (3 mm) plus or minus 1/16 inch (1.6 

mm).
c. Between Bottom of Door and Top of Threshold:  Maximum 3/8 inch (9.5 mm).
d. Between Bottom of Door and Top of Finish Floor (No Threshold):  Maximum 3/4 

inch (19 mm).

2. Smoke-Control Doors:  Install doors according to NFPA 105.

D. Glazing:  Comply with installation requirements in Division 08 Section "Glazing" and with 
hollow metal manufacturer's written instructions.

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not 
more than 9 inches (230 mm) o.c. and not more than 2 inches (50 mm) o.c. from each 
corner.

3.4 ADJUSTING AND CLEANING

A. Final Adjustments:  Check and readjust operating hardware items immediately before final 
inspection.  Leave work in complete and proper operating condition.  Remove and replace 
defective work, including hollow metal work that is warped, bowed, or otherwise unacceptable.

B. Remove grout and other bonding material from hollow metal work immediately after 
installation.

C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.

D. Metallic-Coated Surfaces:  Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions.

END OF SECTION 081113
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SECTION 081416 - FLUSH WOOD DOORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Solid-core five-ply doors with wood-veneer faces.
2. Factory priming flush wood doors for field painting opaque finish.
3. Factory fitting flush wood doors to frames and factory machining for hardware.

B. Related Requirements:

1. Section 064023 "Interior Architectural Woodwork" for wood door frames.
2. Section 099113 Section 099123 "Interior Painting" and Section 099123 "Staining and 

Transparent Finishing" for field finishing doors.

1.3 SUBMITTALS

A. Product Data:  For each type of door indicated.  Include details of core and edge construction, 
and trim for openings.  Include factory-finishing specifications.

B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; 
construction details not covered in Product Data; location and extent of hardware blocking; and 
other pertinent data.

1. Indicate dimensions and locations of mortises and holes for hardware.
2. Indicate dimensions and locations of cutouts.
3. Indicate requirements for veneer matching.
4. Doors to be factory primed or unfinished and application requirements.

C. Samples for Initial Selection:  For factory-finished doors and non-factory finished doors.

D. Samples for Verification:

1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches (200 
by 250 mm), for each material and finish.

E. Warranty:  Sample of special warranty.
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1.4 CLOSEOUT SUBMITTALS.

A. Special warranties.

1.5 QUALITY ASSURANCE

A. Source Limitations:  Obtain flush wood doors from single manufacturer.

B. Quality Standard:  In addition to requirements specified, comply with AWI's "Architectural 
Woodwork Quality Standards Illustrated" and WDMA I.S.1-A, "Architectural Wood Flush 
Doors."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Comply with requirements of referenced standard and manufacturer's written instructions.

B. Package doors individually in cardboard cartons and wrap bundles of doors in plastic sheeting.

C. Mark each door on bottom rail with opening number used on Shop Drawings.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed and 
weathertight, wet work in spaces is complete and dry, and HVAC system is operating and 
maintaining ambient temperature and humidity conditions at occupancy levels during the 
remainder of the construction period.

1.8 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace doors that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Warping (bow, cup, or twist) more than 1/4 inch (6.4 mm) in a 42-by-84-inch 
(1067-by-2134-mm) section.

b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch 
(0.25 mm in a 76.2-mm) span.

2. Warranty shall also include installation and finishing that may be required due to repair 
or replacement of defective doors.

3. Warranty Period for Solid-Core Interior Doors:  Life of installation.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Oregon Door.
2. Oshkosh Door Company.
3. VT Industries, Inc.

2.2 DOOR CONSTRUCTION, GENERAL

A. Low-Emitting Materials:  Provide doors made with adhesives and composite wood products that 
do not contain urea formaldehyde.

B. Mineral-Core Doors:

1. Core:  Noncombustible mineral product complying with requirements of referenced 
quality standard and testing and inspecting agency for fire-protection rating indicated.

2. Blocking:  Provide composite blocking with improved screw-holding capability approved 
for use in doors of fire-protection ratings indicated as follows:

a. 5-inch (125-mm) top-rail blocking.
b. 5-inch (125-mm) bottom-rail blocking, in doors indicated to have protection plates.
c. 5-inch (125-mm) midrail blocking, in doors indicated to have armor plates.
d. 5-inch (125-mm) midrail blocking, in doors indicated to have exit devices.

3. Edge Construction:  At hinge stiles, provide laminated-edge construction with improved 
screw-holding capability and split resistance.  Comply with specified requirements for 
exposed edges.

2.3 VENEERED-FACED DOORS FOR TRANSPARENT OR OPAQUE FINISH

A. Interior Solid-Core Doors:

1. Grade:  Premium, with Grade A faces.
2. Species:  White Maple.
3. Cut:  Quarter Sliced.
4. Match between Veneer Leaves:  Book match.
5. Assembly of Veneer Leaves on Door Faces:  Balance match.
6. Pair and Set Match:  Provide for doors hung in same opening or separated only by 

mullions.
7. Exposed Vertical Edges:  Same species as faces.
8. Core:  Particleboard.
9. Construction:  Five plies.  Stiles and rails are bonded to core, then entire unit abrasive 

planed before veneering.
10. Adhesives:  Type I per WDMA TM-6.

http://www.specagent.com/Lookup?ulid=15417
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11. WDMA I.S.1-A Performance Grade: Heavy Duty.

2.4 FABRICATION

A. Factory fit doors to suit frame-opening sizes indicated.  Comply with clearance requirements of 
referenced quality standard for fitting unless otherwise indicated.

1. Comply with requirements in NFPA 80 for fire-rated doors.

B. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply 
with DHI-WDHS-3.  Comply with final hardware schedules, door frame Shop Drawings, 
DHI A115-W series standards, and hardware templates.

1. Coordinate with hardware mortises in metal frames to verify dimensions and alignment 
before factory machining.

2. Metal Astragals:  Factory machine astragals and formed-steel edges for hardware for 
pairs of fire-rated doors.

2.5 FACTORY FINISHING

A. General:  Comply with referenced quality standard for factory finishing.  Complete fabrication, 
including fitting doors for openings and machining for hardware that is not surface applied, 
before finishing.

1. Finish faces, all four edges, edges of cutouts, and mortises.  Stains and fillers may be 
omitted on bottom edges, edges of cutouts, and mortises.

B. Finish doors at factory.  

C. Factory Priming:
1. Doors for Opaque Finish: Factory prime faces, all four edges, edges of cutouts, and 

mortises with one coat of wood primer specified in Section 099123" Interior Painting."
a. Doors should be delivered to the jobsite unfinished for field application of staining 

and transparent finish for the Carriage House location.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine doors and installed door frames before hanging doors.

1. Verify that frames comply with indicated requirements for type, size, location, and swing 
characteristics and have been installed with level heads and plumb jambs.

2. Reject doors with defects.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 INSTALLATION

A. Hardware:  For installation, see Division 08 Section "Door Hardware."

B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and 
the referenced quality standard, and as indicated.

1. Install fire-rated doors in corresponding fire-rated frames according to NFPA 80.

C. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge.

D. Factory-Finished Doors:  Restore finish before installation if fitting or machining is required at 
Project site.

3.3 ADJUSTING

A. Operation:  Rehang or replace doors that do not swing or operate freely.

B. Finished Doors:  Replace doors that are damaged or that do not comply with requirements.  
Doors may be repaired or refinished if work complies with requirements and shows no evidence 
of repair or refinishing.

END OF SECTION 081416
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SECTION 081433 - STILE AND RAIL WOOD DOORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

B. Division 9 Specifications for field finishing of doors.

1.2 SUMMARY

A. Section Includes:

1. Interior stile and rail wood doors.
2. Factory priming as indicated for doors to receive future opaque finish.

B. Related Requirements:
1. Section 099123 “Interior Painting" for field finishing stile and rail doors.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product, including the following:

1. Details of construction.
2. Door frame construction.
3. Factory-machining criteria.
4. Factory-priming specifications.

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door; 
construction details not covered in Product Data, including those for stiles, rails, panels, and 
moldings (sticking); and other pertinent data, including the following:

1. Door schedule indicating door location, type, size, and swing.
2. Door elevations, dimensions and location of hardware, lite locations, and glazing 

thickness.
3. Details of frame for each frame type, including dimensions and profile.
4. Details of electrical raceway and preparation for electrified hardware, access control 

systems, and security systems.
5. Dimensions and locations of mortises and holes for hardware.
6. Clearances and undercuts.
7. Requirements for veneer matching.
8. Doors to be factory primed and application requirements.
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C. Samples for Verification:
1. Corner sections of doors, approximately 8 by 10 inches (200 by 250 mm), with door 

faces and edges representing actual materials to be used.

1.4 INFORMATIONAL SUBMITTALS

A. Sample Warranty: For special warranty.

1.5 CLOSEOUT SUBMITTALS.

A. Special warranties.

B. Record Documents: For fire-rated doors, list of door numbers and applicable room name and 
number to which door accesses.

1.6 QUALITY ASSURANCE

A. Quality Standard for Doors of Stock and Special Design and Construction:  Comply with 
WDMA I.S.6A, Industry Standard for Architectural Stile and Rail Doors.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Comply with requirements of referenced standard and manufacturer's written instructions.

B. Package doors individually in opaque plastic bags or cardboard cartons.

C. Mark each door on bottom rail with opening number used on Shop Drawings.

1.8 FIELD CONDITIONS

A. Environmental Limitations: Do not deliver or install doors until building is enclosed and 
weathertight, wet work is complete and dry, and HVAC system is operating and maintaining 
temperature between 60 and 90 deg F (16 and 32 deg C) and relative humidity between 25 and 
55 percent during remainder of construction period.

1.9 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace doors that fail in materials or 
workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Warping (bow, cup, or twist) more than 1/4 inch (6.4 mm) in a 42-by-84-inch 
(1067-by-2134-mm) section.
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b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch 
(0.25 mm in a 76.2-mm) span.

2. Warranty shall also include installation and finishing that may be required due to repair 
or replacement of defective doors.

3. Warranty shall be in effect during specified period of time from date of Substantial 
Completion.

4. Warranty Period for Interior Doors:  Life of installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain stile and rail wood doors from single manufacturer.

2.2 MATERIALS

A. Use only materials that comply with referenced standards and other requirements specified.

1. Assemble exterior doors, including components, with wet-use adhesives complying with 
ASTM D5572 for finger joints and with ASTM D5751 for joints other than finger joints.

2. Assemble interior doors, including components, with either dry-use or wet-use adhesives 
complying with ASTM D5572 for finger joints and with ASTM D5751 for joints other 
than finger joints.

B. Panel Products: Any of the following unless otherwise indicated:

1. Particleboard: ANSI A208.1, Grade M-2.
2. Medium-density fiberboard (MDF,) complying with ANSI A208.2, Grade 130.
3. Veneer-core plywood.

2.3 INTERIOR STILE AND RAIL WOOD DOORS

A. Interior Stile and Rail Wood Doors: doors complying with AWI Architectural Woodwork 
Standards and with other requirements specified.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Assa Abloy, Maiman.
b. Eggers Industries.
c. Karona by JELD-WEN.
d. Masonite International, Harring Doors.
e. VT Industries Inc.

2. Performance Grade: WDMA I.S. 6A Heavy Duty.

http://www.specagent.com/Lookup?ulid=7030
http://www.specagent.com/Lookup?uid=123457115740
http://www.specagent.com/Lookup?uid=123457115724
http://www.specagent.com/Lookup?uid=123457115735
http://www.specagent.com/Lookup?uid=123457115741
http://www.specagent.com/Lookup?uid=123457115732


University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

STILE AND RAIL WOOD DOORS 081433 - 4

3. Architectural Woodwork Standards WDMA I.S. 6A Grade: Custom.
4. Panel Designs: Indicate on Drawings. 
5. Finish:  Opaque or Transparent Stain as indicated.
6. Wood species and cut: match existing pocket doors on first floor.
7. Door Construction for Opaque or Transparent Finish:  1-3/4-inch- (44-mm-) thick stiles 

and rails and veneered  flat panels thickness required to meet fire rating and raised panels 
not less than 1-1/8 inches (29 mm) thick.
a. Stile and Rail Construction:  Veneered, structural composite lumber or veneered, 

edge- and end-glued clear lumber. Select veneers for similarity of grain and color, 
and arrange for optimum match between adjacent pieces. Use veneers not less than 
1/16 inch (1.6 mm) thick.

b. Raised-Panel Construction: Edge-glued, clear lumber; glued to both sides of a 
wood-based panel product. Select lumber for similarity of grain and color, and 
arrange for optimum match between adjacent pieces.

c. Flat-Panel Construction:  Veneered, wood-based panel product.
1) At hinge stiles, provide laminated-edge construction with improved screw-

holding capability and split resistance. Comply with specified requirements 
for exposed edges.
a) Screw-Holding Capability:  550 lbf (2440 N) according to 

WDMA T.M. 10.

8. Stile and Rail Widths:  As indicated.

9. Molding Profile (Sticking):  As selected by Architect from manufacturer's full range.

2.4 STILE AND RAIL WOOD DOOR FABRICATION

A. Factory fit doors to suit frame-opening sizes indicated, with the following uniform clearances 
and bevels unless otherwise indicated:

1. Clearances:

a. Provide 1/2 inch (13 mm)from bottom of door to top of decorative floor finish or 
covering.

b. Where threshold is shown on Drawings or scheduled, provide not more than 3/8 
inch (10 mm) from bottom of door to top of threshold.

c. Comply with NFPA 80 requirements for fire-rated doors.

2. Bevel non-fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock and hinge edges.

B. Fabricate stile and rail wood doors in sizes indicated for field fitting.

C. Factory machine doors for hardware that is not surface applied.

1. Locate hardware to comply with DHI-WDHS-3.
2. Comply with final hardware schedules, door frame Shop Drawings, BHMA-156.115-W, 

and hardware templates.
3. For doors scheduled to receive electrified locksets, provide factory-installed raceway and 

wiring to accommodate specified hardware.
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4. Coordinate measurements of hardware mortises in metal frames to verify dimensions and 
alignment before factory machining.

D. Glazed Openings:  Trim openings indicated for glazing with solid wood moldings, with one side 
removable.  Miter wood moldings at corner joints.

E. Transom and Side Panels:

1. Fabricate matching panels with same construction, exposed surfaces, and finish as 
specified for associated doors.

2. Finish bottom edges of transoms and top edges of rabbeted doors same as door stiles.
3. Fabricate door and transom panels with full-width, solid-lumber, rabbeted, meeting rails.

2.5 FACTORY PRIMING FOR FUTURE PAINTING

A. Doors for Opaque Finish: Shop prime faces, all four edges, edges of cutouts, and mortises with 
one coat of wood primer specified in Section 099123 "Interior Painting."

2.6 FACTORY FINISHING

A. Comply with referenced quality standard for factory finishing.

1. Complete fabrication, including fitting doors for openings and machining for hardware 
that is not surface applied, before finishing.

2. Finish faces, all four edges, edges of cutouts, and mortises.
3. Stains and fillers may be omitted on top and bottom edges, edges of cutouts, and 

mortises.

B. Factory finish doors that are indicated to receive transparent finish.

C. Transparent Finish:

1. Architectural Woodwork Standards Grade: Custom.
2. Finish: Architectural Woodwork Standards System 10, UV Curable, Water Based.
3. Staining: Match existing pocket doors on site.
4. Effect: Open-grain finish.
5. Sheen: Match existing pocket doors on site.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine doors and installed door frames, with Installer present, before hanging doors.

1. Verify that installed frames comply with indicated requirements for type, size, location, 
and swing characteristics and have been installed with level heads and plumb jambs.
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2. Reject doors with defects.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Hardware: For installation, see Section 087100 "Door Hardware."

B. Install doors  to comply with manufacturer's written instructions and referenced quality 
standard, and as indicated.

1. Install fire-rated doors according to NFPA 80.

2. Align and fit doors in frames with uniform clearances and bevels as indicated below.

a. Do not trim stiles and rails in excess of limits set by manufacturer or permitted for 
fire-rated doors.

3. Machine doors for hardware.
4. Seal edges of doors, edges of cutouts, and mortises after fitting and machining.
5. Clearances:

a. Provide 1/8 inch (3.2 mm) at heads, jambs, and between pairs of doors.
b. Provide 1/2 inch (13 mm) from bottom of door to top of decorative floor finish or 

covering unless otherwise indicated on Drawings.
c. Where threshold is shown on Drawings or scheduled, provide 3/8 inch (10 mm) 

from bottom of door to top of threshold unless otherwise indicated.
d. Comply with NFPA 80 for fire-rated doors.

6. Bevel non-fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock and hinge edges.

C. Factory- Finished Doors: Restore finish before installation if fitting or machining is required at 
Project site.

3.3 FIELD QUALITY CONTROL

A. Inspections:

1. Egress Door Inspections: Inspect each door equipped with panic hardware, each door 
equipped with fire exit hardware, each door located in an exit enclosure, each electrically 
controlled egress door, and each door equipped with special locking arrangements 
according to NFPA 101, section 7.2.1.15.

B. Repair or remove and replace installations where inspections indicate that they do not comply 
with specified requirements.

C. Reinspect repaired or replaced installations to determine if replaced or repaired door 
installations comply with specified requirements.
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D. Prepare and submit separate inspection report for each fire-rated door assembly indicating 
compliance with each item listed in NFPA 80 and NFPA 101.

3.4 ADJUSTING

A. Operation: Rehang or replace doors that do not swing or operate freely.

B. Finished Doors: Replace doors that are damaged or do not comply with requirements. Doors 
may be repaired or refinished if Work complies with requirements and shows no evidence of 
repair or refinishing.

END OF SECTION 081433
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SECTION 083113 - ACCESS DOORS AND FRAMES 

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Access doors and frames for walls and ceilings.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product.

1. Include construction details materials, individual components and profiles, and finishes.

B. Shop Drawings:

1. Include plans, elevations, sections, details, and attachments to other work.
2. Detail fabrication and installation of access doors and frames for each type of substrate.

C. Product Schedule:  Provide complete access door and frame schedule, including types, 
locations, sizes, latching or locking provisions, and other data pertinent to installation.

PART 2 - PRODUCTS

2.1 ACCESS DOORS AND FRAMES FOR INTERIOR WALLS AND CEILINGS

A. Manufacturers:  Subject to compliance with requirements, provide products by the following:

1. Access Panel Solutions.
2. Jensen Industries; Div. of Broan-Nutone, LLC.
3. J. L. Industries, Inc.; Div. of Activar Construction Products Group.
4. Karp Associates, Inc.
5. Larsen's Manufacturing Company.
6. Milcor Inc.

http://www.specagent.com/LookUp/?uid=123456789427&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811478&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811481&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789432&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811487&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789437&mf=04&src=wd
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B. Source Limitations:  Obtain each type of access door and frame from single source from single 
manufacturer.

C. Flush Access Doors with Concealed Flanges:

1. Assembly Description:  Fabricate door to fit flush to frame.  Provide frame with gypsum 
board beads for concealed flange installation.

2. Locations and Door Size:  As indicated on the Drawings or as needed.
a. Contractor to provide minimum of 5 access doors as allowance for the project.

3. Uncoated Steel Sheet for Door:  Nominal 0.060 inch (1.52 mm), 16 gage.

a. Finish:  Factory prime, Field Painted to match ceiling

4. Frame Material:  Same material and thickness as door
5. Hinges:  Manufacturer's standard
6. Sizes: 

a. 24”x24” typical unless directed otherwise by architect. 

7. Hardware:

a. Latch:  Cam latch, hex-head wrench operated

2.2 MATERIALS

A. Steel Sheet:  Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with cold-rolled steel 
sheet substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), exposed.

B. Frame Anchors:  Same type as door face.

C. Inserts, Bolts, and Anchor Fasteners:  Hot-dip galvanized steel according to 
ASTM A 153/A 153M or ASTM F 2329.

2.3 FABRICATION

A. General:  Provide access door and frame assemblies manufactured as integral units ready for 
installation.

B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide materials 
with smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, seam 
marks, roller marks, rolled trade names, or roughness.

C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  Furnish 
attachment devices and fasteners of type required to secure access doors to types of supports 
indicated.

1. For concealed flanges with drywall bead, provide edge trim for gypsum board securely 
attached to perimeter of frames.
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2. Provide mounting holes in frames for attachment of units to metal or wood framing.

D. Recessed Access Doors:  Form face of panel to provide recess for application of applied finish.  
Reinforce panel as required to prevent buckling.

1. For recessed doors with plaster infill, provide self-furring expanded metal lath attached to 
door panel.

E. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when 
closed.

2.4 FINISHES

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping.

C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast.

D. Steel and Metallic-Coated-Steel Finishes:

1. Factory Prime:  Apply manufacturer's standard, fast-curing, lead- and chromate-free, 
universal primer immediately after surface preparation and pretreatment.

a. Access panels to be field painted after installed to match adjacent work. 

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates for compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Comply with manufacturer's written instructions for installing access doors and frames.

B. Install doors flush with adjacent finish surfaces or recessed to receive finish material.



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

ACCESS DOORS AND FRAMES 083113 - 4

3.3 ADJUSTING

A. Adjust doors and hardware, after installation, for proper operation.

B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged.

END OF SECTION 083113
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SECTION 087100 - DOOR HARDWARE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
 and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes items known commercially as finish or door hardware that are required 
for swing doors, except special types of unique hardware specified in the same sections as the 
doors and door frames on which they are installed.  All door hardware must be in compliance 
with ADA and ANSI A117.1.

B. This Section includes the following:
1. Hinges.
2. Key control system.
3. Lock cylinders and keys.
4. Lock and latch sets.
5. Bolts.
6. Exit devices.
7. Push/pull units.
8. Closers.
9. Overhead holders.
10. Miscellaneous door control devices.
11. Door trim units.
13. Weatherstripping for exterior doors.
14. Sweeps.
15. Sound stripping for interior doors.
16. Astragals or meeting seals on pairs of doors.
17. Thresholds.

C. Related Sections:  The following Sections contain requirements that relate to this Section:
1. Division 1 Section “Allowances” Door Hardware is to be supplied and installed 

under allowance.
2. Division 6 Section "Interior Architectural Woodwork" for cabinet hardware.
3. Division 8 Section "Hollow Metal Frames and Doors" for silencers integral with hollow 

metal frames.
4. Division 8 Section "Stile and Rail Wood Doors" for factory prefitting and factory 

premachining of doors for door hardware.
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1.3 DOOR HARDWARE ALLOWANCE

A. Door Hardware Selection:   Furnish and Install door hardware indicated and in quantities 
indicated in door hardware schedule.   Door hardware schedule is to be accomplished by 
hardware supplier and is to be submitted for architect’s review and approval.  

1. Meet with architect in the field to discuss door hardware before proceeding. Door hardware 
to match historic hardware at existing site.

B. Allowance:  Award purchase order to supplier selected to furnish and install hardware.

C. Allowance Adjustment:  A change order will be issued to adjust difference between door 
hardware allowance and purchase order to door hardware supplier.

1.4 SUBMITTALS

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 
Specification sections.

B. Product data including manufacturers' technical product data for each item of door hardware, 
installation instructions, maintenance of operating parts and finish, and other information 
necessary to show compliance with requirements.

C. Final hardware schedule coordinated with doors, frames, and related work to ensure proper 
size, thickness, hand, function, and finish of door hardware.
1. Final Hardware Schedule Content:  Based on hardware indicated, organize schedule into 

"hardware sets" indicating complete designations of every item required for each door or 
opening.  Include the following information:

a. Type, style, function, size, and finish of each hardware item.
b. Name and manufacturer of each item.
c. Fastenings and other pertinent information.
d. Location of each hardware set cross-referenced to indications on Drawings both 

on floor plans and in door and frame schedule.
e. Explanation of all abbreviations, symbols, and codes contained in schedule.
f. Mounting locations for hardware.
g. Door and frame sizes and materials.
h. Keying information.

2. Submittal Sequence:  Submit final schedule at earliest possible date particularly where 
acceptance of hardware schedule must precede fabrication of other work that is critical in 
the Project construction schedule.  Include with schedule the product data, samples, shop 
drawings of other work affected by door hardware, and other information essential to the 
coordinated review of schedule.

D. Templates for doors, frames, and other work specified to be factory prepared for the installation 
of door hardware.  Check shop drawings of other work to confirm that adequate provisions are 
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made for locating and installing door hardware to comply with indicated requirements.

1.5 QUALITY ASSURANCE

A. Single Source Responsibility:  Obtain each type of hardware (latch and lock sets, hinges, 
closers, etc.) from a single manufacturer.

B. Supplier Qualifications:  An architectural door hardware supplier, with warehousing facilities 
in South Carolina, that can supply door hardware similar in quantity, type, and quality to that 
indicated for this Project and that employs an architectural hardware consultant (AHC) with a 
minimum of five years experience who is available to Owner, Architect, and Contractor, at 
reasonable times during the course of the Work, for consultation.  
2. Require supplier to meet with Owner to finalize keying requirements and to obtain final 

instructions in writing.

D. Americans with Disabilities Act (ADA):  Provide and install finish hardware in accordance 
with requirements of Americans with Disabilities Act (ADA).  Specifically, comply with ADA 
sections relating to accessibility and usability.

Notification of Architect:  Before installation of finish hardware, notify Architect of any 
Contract Document requirements that are suspected to be in noncompliance with ADA.

ANSI Standards for Physically Handicapped:  Finish Hardware shall comply with:  “American 
National Standard for Buildings and Facilities – Providing Accessibility and Usability for 
Physically Handicapped People” (ANSI A117.1-1986) 1986 edition, by American National 
Standards Institute, Inc.; New York, New York.  Before installation of finish hardware, Notify 
Architect of any Contract Document requirements that are suspected to be in noncompliance 
with ANSI A117.1-1986.  In addition, before installation of finish hardware, notify Architect of 
conflicting requirements of ADA and ANSI A117.1-1986.

1.6 PRODUCT HANDLING

A. Tag each item or package separately with identification related to final hardware schedule.

B. Packaging of door hardware is responsibility of supplier.  As material is received by hardware 
supplier from various manufacturers, sort and repackage in containers clearly marked with 
appropriate hardware set number to match set numbers of approved hardware schedule.  Two or 
more identical sets may be packed in same container.

C. Inventory door hardware jointly with representatives of hardware supplier and hardware 
installer until each is satisfied that count is correct.

D. Deliver individually packaged door hardware items promptly to place of installation (shop or 
Project site).

E. Provide secure lock-up for door hardware delivered to the Project, but not yet installed.  



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

DOOR HARDWARE 087100 - 4

Control handling and installation of hardware items that are not immediately replaceable so that 
completion of the Work will not be delayed by hardware losses both before and after 
installation.

1.7 MAINTENANCE

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of door hardware.

1.8 SUBMITTALS:

A. Product Data:  Submit manufacturers technical product data for each item of hardware in 
accordance with Division-1 section "Submittals".  Include whatever information may be 
necessary to show compliance with requirements, and include instructions for installation and 
for maintenance of operating parts and finish.

B. Vertical Hardware Schedule:  Submit final hardware schedule in manner indicated below. 
Coordinate hardware with doors, frames, and related work to ensure proper size, thickness, 
hand, function and finish of hardware.
1. Final Hardware Schedule Content:  Based on finish hardware indicated, organize 

hardware schedule into "hardware sets" indicating complete designations of every item 
required for each door or opening. Include the following information:
a. Type, style, function, size and finish of each hardware item.
b. Name and manufacturer of each item.
c. Fastening and other pertinent information.
d. Location of hardware set cross-referenced to indications on Drawings both on 

floor plans and in door schedule.
e. Explanation of all abbreviations, symbols, codes, etc. contained in schedule.
f. Door and frame sizes and materials.
g. Keying information.

C. Submittal Sequence:  Submit schedule at earliest possible date particularly where acceptance of 
hardware schedule must precede fabrication of other work (e.g., hollow metal frames) which is 
critical in the project construction schedule.  Include with schedule the product data, samples, 
shop drawings of other work affected by finish hardware, and other information essential to the 
coordination review of hardware schedule.

D. Templates:  Furnish hardware templates to each fabricator of doors, frames, and other work 
being factory-prepared for the installation of hardware.  Upon request, check shop drawings of 
other such others work to confirm that adequate provisions are made for proper location and 
installation of hardware.

E. Wiring Diagrams:  Furnish wiring diagrams, include elevation drawings and operation 
narrative.
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F. Operations and Maintenance Data:  After installation, representative templates, instructions 
sheets and installation details shall be provided to the owner when building is accepted.  
Include one copy of each hardware schedule, keying and wiring diagrams.

PART 2 - PRODUCTS

2.1 SCHEDULED HARDWARE

A. Requirements for design, grade, function, finish, size, and other distinctive qualities of each 
type of finish hardware are indicated in the "Hardware Schedule" at the end of this Section.  
1. ANSI/BHMA designations used elsewhere in this Section or in schedules to describe 

hardware items or to define quality or function are derived from the following standards.  
Provide products complying with these standards and requirements specified elsewhere 
in this Section.

a. Butts and Hinges:  ANSI/BHMA A156.1.
b. Bored and Preassembled Locks and Latches:  ANSI/BHMA A156.2.
c. Exit Devices:  ANSI/BHMA A156.3.
d. Door Controls - Closers:  ANSI/BHMA A156.4.
e. Auxiliary Locks and Associated Products:  ANSI/BHMA A156.5.
f. Architectural Door Trim:  ANSI/BHMA A156.6.
g. Template Hinge Dimensions:  ANSI/BHMA A156.7.
h. Door Controls - Overhead Holders:  ANSI/BHMA A156.8.
i. Interconnected Locks and Latches:  ANSI/BHMA A156.12.
j. Mortise Locks and Latches:  ANSI/BHMA A156.13.
k. Auxiliary Hardware:  ANSI/BHMA A156.16.
l. Self-Closing Hinges and Pivots:  ANSI/BHMA A156.17.
m. Materials and Finishes:  ANSI/BHMA A156.18.

2.4 MATERIALS AND FABRICATION

A. Base Metals:  Produce hardware units of basic metal and forming method indicated, using 
manufacturer's standard metal alloy, composition, temper, and hardness, but in no case of lesser 
(commercially recognized) quality than specified for applicable hardware units by applicable 
ANSI/BHMA A156 series standards for each type of hardware item and with 
ANSI/BHMA A156.18 for finish designations indicated.  Do not furnish "optional" materials or 
forming methods, except as otherwise specified.

B. Fasteners:  Provide hardware manufactured to conform to published templates, generally 
prepared for machine screw installation.  Do not provide hardware that has been prepared for 
self-tapping sheet metal screws, except as specifically indicated.

C. Furnish screws for installation with each hardware item.  Provide Phillips flat-head screws 
except as otherwise indicated.  Finish exposed (exposed under any condition) screws to match 
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hardware finish or, if exposed in surfaces of other work, to match finish of this other work as 
closely as possible including "prepared for paint" surfaces to receive painted finish.

2.4 LOCK CYLINDERS AND KEYING

A. General: Supplier will meet with Owner to finalize keying requirements and to obtain final 
instructions in writing.

B. Comply with Owner's instructions for Master Key System and, except as otherwise indicated, 
provide individual change key for each lock that is not designated to be keyed alike with a 
group of related locks.
2. Permanently inscribe each key with number of lock that identifies cylinder 

manufacturer's key symbol, and notation, "DO NOT DUPLICATE."

C. Key Material:  Provide keys of nickel silver only.

D. Key Quantity:  Furnish 3 change keys for each lock.
1. Deliver permanent keys to Owner’s representatives.
2. Factory construction key project.

2.5 KEY CONTROL SYSTEM

A. Provide a key control system including envelopes, labels, tags with self-locking key clips, 
receipt forms, 3-way visible card index, temporary markers, permanent markers, and standard 
metal cabinet, all as recommended by system manufacturer, with capacity for 150 percent of 
the number of locks required for the Project.
1. Provide complete cross index system set up by key control manufacturer, and place keys 

on markers and hooks in the cabinet as determined by the final key schedule.
2. Provide hinged-panel type cabinet for wall mounting, lockable.

B. Provide a surface mounted stainless steel key lock box for fire department use (see drawings for 
location and mounting height).

PART 3 - EXECUTION

3.1 INSTALLATION

A. Hardware installer is to provide the installation of all items identified in the Hardware Schedule 
except where indicated to be installed by other subcontractors.

B. Mount hardware units at heights indicated in "Recommended Locations for Builders Hardware 
for Standard Steel Doors and Frames" by the Door and Hardware Institute, except as 
specifically indicated or required to comply with governing regulations and except as otherwise 
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directed by Architect.

C. Install each hardware item in compliance with the manufacturer's instructions and 
recommendations. Where cutting and fitting is required to install hardware onto or into surfaces 
that are later to be painted or finished in another way, coordinate removal, storage, and 
reinstallation or application of surface protection with finishing work specified in the Division 
9 Sections.  Do not install surface-mounted items until finishes have been completed on the 
substrates involved.

D. Set units level, plumb, and true to line and location.  Adjust and reinforce the attachment 
substrate as necessary for proper installation and operation.

E. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 
fasteners and anchors in accordance with industry standards.

F. Set thresholds for exterior doors in full bed of butyl-rubber or polyisobutylene mastic sealant.

G. Weather-stripping and Seals:  Comply with manufacturer's instructions and recommendations 
to the extent installation requirements are not otherwise indicated.

3.2 ADJUSTING, CLEANING, AND DEMONSTRATING

A. Adjust and check each operating item of hardware and each door to ensure proper operation or 
function of every unit.  Replace units that cannot be adjusted to operate freely and smoothly or 
as intended for the application made at no expense to the Owner.

B. Clean adjacent surfaces soiled by hardware installation.

C. Instruct Owner's personnel in the proper adjustment and maintenance of door hardware and 
hardware finishes.

3.3 HARDWARE SCHEDULE

A. General:  Provide hardware for each door to comply with requirements of this specification and 
the Hardware Set Numbers indicated in the “Hardware Schedule”.  Door hardware schedule is 
to be accomplished by hardware supplier and is to be submitted for architect’s review and 
approval.

1. Hardware sets indicate quantity, item, product designation, size, finish and color, and 
manufacturer as applicable.

a. Finish:  Antique Brass

B. Division 26 contractor will be responsible for providing wiring, conduit, boxes and final 
connection of power for all electronic hardware in the following schedule. The Division 8 
hardware contractor/supplier will furnish and install all hardware as scheduled in the following 
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hardware schedule except as noted otherwise.  

END OF SECTION 087100
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SECTION 087113 - AUTOMATIC DOOR OPERATORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Low-energy, electromechanical power-operating door operators and accessories.

B. Related Sections include the following:
1. Division 8 Section "Door Hardware" for door hardware that must be coordinated with 

automatic door operator package.
2. Division 16 Sections for electrical connections including conduit and wiring for 

automatic door operators.

1.3 DEFINITIONS

A. Activation Device:  Device that, when actuated, sends electrical signal to automatic door 
operator to open door.

B. Safety Device:  Device that prevents door from opening or closing.

1.4 PERFORMANCE REQUIREMENTS

A. Opening and Closing Forces:  Not more than 15 lbf (67 N applied) 1 inch (25 mm) from the 
latch edge of the door.

1.5 SUBMITTALS

A. Product Data:  Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for automatic door operators and activation and safety 
devices.

B. Operation and Maintenance Data:  For automatic door operators to include in emergency, 
operation, and maintenance manuals.

C. Warranties:  Special warranties specified in this Section.
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1.6 QUALITY ASSURANCE

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for installation of units required for this Project.

1. Maintenance Proximity:  Not more than two hours' normal travel time from Installer's 
place of business to Project site.

B. Manufacturer Qualifications:  Company certificate issued by AAADM.

C. Source Limitations:  Obtain automatic door operators through one source from a single 
manufacturer.

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

E. UL Standard:  Comply with UL 325.

F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 1 Section "Project Management and Coordination."

1.7 PROJECT CONDITIONS

A. Field Measurements:  Verify door openings by field measurements before fabrication of 
exposed covers for automatic door operators and indicate measurements on Shop Drawings.

1.8 COORDINATION

A. Templates:  Obtain and distribute to the parties involved templates for doors, frames, and other 
work specified to be factory prepared for installing automatic door operators.  Check Shop 
Drawings of other work to confirm that adequate provisions are made for locating and installing 
automatic door operators to comply with indicated requirements.

B. Electrical System Roughing-in:  Coordinate layout and installation of automatic door operators 
with connections to power supplies and security access control system.

1.9 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of automatic door operators that fail in materials or workmanship within 
specified warranty period.

1. Failures include, but are not limited to, the following:
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a. Faulty or sporadic operation of automatic door operator or activation and safety 
devices.

b. Deterioration of metals, metal finishes, and other materials beyond normal 
weathering or use.

2. Warranty Period:  Two years from date of Substantial Completion.

1.10 MAINTENANCE SERVICE

A. Maintenance:  Beginning at Substantial Completion, provide three months' full maintenance by 
skilled employees of automatic door operator Installer.  Include quarterly planned and 
preventive maintenance, repair or replacement of worn or defective components, lubrication, 
cleaning, and adjusting as required for proper door operation.  Provide parts and supplies same 
as those used in the manufacture and installation of original equipment.

1. Engage inspector certified by AAADM to perform safety inspection after each 
adjustment or repair and at end of maintenance period.  Submit completed inspection 
form to Owner.

2. Perform maintenance, including emergency callback service, during normal working 
hours.

3. Include 24-hour-per-day, 7-day-per-week emergency callback service.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Automatic Door Operators:  ANSI/BHMA A156.19.  Drawings and specifications are based on 
the following product unless otherwise indicated.  

1. Basis of Design: LCN; Senior Swing.

B. Subject to compliance with requirements, provide the basis of design product or an equal 
product by one of the following, but are not limited to the following, manufacturers offering 
products that may be incorporated in the work.

1. Besam Automated Entrance Systems, Inc.
2. DORMA Architectural Hardware.
3. EFCO Corporation.
4. Horton Automatics.
5. KM Systems, Inc.
6. LCN Closers; an Ingersoll-Rand Company.
7. Nabco Entrances Inc.
8. Stanley Access Technologies; Div. of The Stanley Works.
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2.2 MATERIALS

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 
indicated, complying with standards indicated below:

1. Sheet:  ASTM B 209 (ASTM B 209M).
2. Extrusions:  ASTM B 221 (ASTM B 221M, Alloy 6063-T5 or T-6).

B. Welding Rods and Bare Electrodes:  AWS A5.10/A5.10M.

2.3 AUTOMATIC DOOR OPERATORS, GENERAL

A. General:  Provide operators of size recommended by manufacturer for door size, weight, and 
movement; for condition of exposure; and for long-term, maintenance-free operation under 
normal traffic load for type of occupancy indicated.

B. Electromechanical Operating System:  Unit powered by permanent-magnet dc motor; with 
closing speed controlled mechanically by gear train and dynamically by braking action of 
electric motor, and with manual operation including spring closing with power off.

C. Hinge Operation:  Refer to Division 8 Section "Door Hardware" to determine type of hinge for 
each door that door operator shall accommodate.

D. Housing:  Fabricated from 0.125-inch- (3.2-mm-) thick extruded or formed aluminum.

E. Exposed Cover:  Fabricated from 0.125-inch- (3.2-mm-) thick extruded aluminum; continuous 
over full width of door opening; with enclosed end caps, provision for maintenance access, and 
fasteners concealed when door is in closed position.

1. Finish:  High-Performance Organic Finish:  3-coat fluoropolymer finish complying with 
AAMA 2605 and containing not less than 70 percent PVDF resin by weight in both color 
coat and clear topcoat.  Prepare, pretreat, and apply coating to exposed metal surfaces to 
comply with coating and resin manufacturers' written instructions.

A. Color and Gloss:  to match paint color on adjacent door, semi-gloss.

2.4 LOW-ENERGY, POWER-OPERATING DOOR OPERATORS

A. Standard:  Comply with BHMA A156.19.

B. Performance Requirements:

1. Not more than 15 lbf (67 N applied) 1 inch (25 mm) from latch edge of door to prevent 
stopped door from opening or closing.

2. If power fails, not more than 30 lbf (133 N applied) 1 inch (25 mm) from latch edge of 
door to manually set door in motion.
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C. Operation:  Power opening and power-assisted spring closing.

1. Power-Assisted Opening:  Power-assisted opening that reduces force to open self-closing 
door.  Pushing or pulling on door activates automatic door operator.

D. Operating System:  Electromechanical.

E. Microprocessor Control Unit:  Solid-state controls.

F. Features:

1. Adjustable opening and closing speed.
2. Adjustable closing force.
3. Adjustable backcheck.
4. Adjustable hold-open time of not less than 0 to 30 seconds.
5. Adjustable time delay.
6. Adjustable acceleration.
7. Obstruction recycle.
8. Logic terminal for interface with sensors.

G. Mounting:  Overhead concealed (or concealed remote location).

H. Locations: Door A004A at Lace House and Door B003A at Caldwell-Boylston House.

2.5 ACTIVATION AND SAFETY DEVICES

A. General:  Provide activation and safety devices in accordance with BHMA standards, for 
condition of exposure and for long-term, maintenance-free operation under normal traffic load 
for type of occupancy indicated.  Coordinate activation and safety devices with door operation 
and door operator mechanisms.

B. Push-Plate Switch:  Momentary-contact door control switch with flat push-plate actuator with 
contrasting-colored, engraved message.

1. Configuration:  Round push plate with 4-by-4-inch junction box.

a. Mounting:  Surface mounted on wall or aluminum bollard post as indicated on 
Drawings.

C. Electrical Interlocks:  Unless units are equipped with self-protecting devices or circuits, provide 
electrical interlocks to prevent activation of operator when door is locked, latched, or bolted.

2.6 ACCESSORIES

A. Low-Energy Automatic Door Operator Signage:  Comply with BHMA A156.19.
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2.7 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping.

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast.

2.8 ALUMINUM FINISHES

A. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes.

B. High-Performance Organic Finish:  3-coat fluoropolymer finish complying with AAMA 2605 
and containing not less than 70 percent PVDF resin by weight in both color coat and clear 
topcoat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating 
and resin manufacturers' written instructions.

1. Color and Gloss:  to match adjacent door paint finish.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances, door and frame supports, and other conditions affecting performance of automatic 
door operators.

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 
to performance.

B. Examine roughing-in for electrical systems to verify actual locations of power connections 
before automatic door operator installation.

C. Examine roughing-in for compressed-air piping systems to verify actual locations of piping 
connections before automatic door operator installation.

D. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 INSTALLATION

A. General:  Install complete automatic door operator system, including activation and safety 
devices, control wiring, and remote power units.

B. Low-Energy Power Door Operator Installation Standard:  Comply with BHMA A156.19 for 
installation.

C. Activation and Safety Devices:  Install devices and wiring, including connections to automatic 
door operators, according to BHMA A156.10 and as follows:
1. Wall Switches:  Provide push plates on both sides of each opening indicated to receive 

automatic door operators.

D. Guide Rails:  Install rails according to BHMA A156.10 including Appendix A, manufacturer's 
written instructions, and as indicated.

E. Connect wiring according to Division 16 Section "Conductors and Cables."

3.3 ADJUSTING

A. Adjust automatic door operators and activation and safety devices to operate smoothly, easily, 
and properly, and for safe operation and weathertight closure.

1. Adjust doors with low-energy door operators to close according to BHMA A156.19.

B. Lubricate operators, hardware, and other moving parts.

C. After completing installation of exposed, factory-finished automatic door operators, inspect 
exposed finishes and repair damaged finishes.

D. Readjust automatic door operators and activation and safety devices after repeated operation of 
completed installation equivalent to three days' use by normal traffic (100 to 300 cycles).  
Lubricate hardware, operating equipment, and other moving parts.

E. Occupancy Adjustment:  When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to 
two visits to site outside normal occupancy hours for this purpose, without additional cost.

END OF SECTION 087113
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SECTION 088000 - GLAZING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Glass products 
2. Miscellaneous glazing materials.

1.3 DEFINITIONS

A. Manufacturers of Glass Products:  Firms that produce primary glass, fabricated glass, or both, as 
defined in referenced glazing publications.

B. Glass Thicknesses:  Indicated by thickness designations in millimeters according to 
ASTM C 1036.

C. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a 
specified gas.

1.4 COORDINATION

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and 
face clearances, and adequate sealant thicknesses, with reasonable tolerances.

1.5 SUBMITTALS

A. Product Data:  For each glass product and glazing material indicated.

B. Warranties:  Special warranties specified in this Section.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:  An experienced installer who has completed glazing similar in 
material, design, and extent to that indicated for this Project; whose work has resulted in glass 
installations with a record of successful in-service performance; and who employs glass 
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installers for this Project who are certified under the National Glass Association's Certified 
Glass Installer Program.

B. Source Limitations for Glass:  Obtain the following through one source from a single 
manufacturer for each glass type:  clear float glass.

C. Source Limitations for Glazing Accessories:  Obtain glazing accessories through one source 
from a single manufacturer for each product and installation method indicated.

D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination."

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect glazing materials according to manufacturer's written instructions and as needed to 
prevent damage to glass and glazing materials from condensation, temperature changes, direct 
exposure to sun, or other causes.

1.8 PROJECT CONDITIONS

A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate 
temperature conditions are outside limits permitted by glazing material manufacturers and when 
glazing channel substrates are wet from rain, frost, condensation, or other causes.

1. Do not install liquid glazing sealants when ambient and substrate temperature conditions 
are outside limits permitted by glazing sealant manufacturer or below 40 deg F (4.4 
deg C).

1.9 WARRANTY

A. Manufacturer's Special Warranty on Heat-Soaked Tempered Glass:  Manufacturer agrees to 
replace heat-soaked tempered glass units that spontaneously break due to nickel sulfide (NiS) 
inclusions at a rate exceeding 0.3 percent (3/1000) within specified warranty period. Coverage 
for any other cause is excluded.

1. Warranty Period:  10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection:
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1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, products specified.

B. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 
16 CFR 1201, Category II.

C. Thermal and Optical Performance Properties: Provide glass with performance properties 
specified, as indicated in manufacturer's published test data, based on procedures indicated 
below:

1. For monolithic-glass lites, properties are based on units with lites of thickness indicated.

D. GLASS PRODUCTS

E. Annealed Float Glass:  ASTM C 1036, Type I (transparent flat glass), Quality-Q3; of class 
indicated.

F. Heat-Treated Float Glass:  ASTM C 1048; Type I (transparent flat glass); Quality-Q3; of class 1 
Clear and condition indicated.

1. Provide Kind HS (heat-strengthened) float glass in place of annealed float glass where 
needed to resist thermal stresses induced by differential shading of individual glass lites 
and to comply with glass design requirements specified in Part 1 "Performance 
Requirements" Article.

2. For uncoated glass, comply with requirements for Condition A.
3. For coated vision glass, comply with requirements for Condition C (other uncoated 

glass).
4. Provide Kind FT (fully tempered) float glass in place of annealed or Kind HS (heat-

strengthened) float glass where safety glass is indicated.

2.2 GLAZING SEALANTS

A. General:

1. Compatibility: Compatible with one another and with other materials they contact, 
including glass products, seals of insulating-glass units, and glazing channel substrates, 
under conditions of service and application, as demonstrated by sealant manufacturer 
based on testing and field experience.

2. Suitability: Comply with sealant and glass manufacturers' written instructions for 
selecting glazing sealants suitable for applications indicated and for conditions existing at 
time of installation.

3. Sealants used inside the weatherproofing system, shall have a VOC content of not more 
than 250 g/L when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

4. Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer's 
full range.

B. Glazing Sealant: Acrylic-latex, siliconized caulking complying with ASTM C 920, Type S, 
Grade NS, Use NT.
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2.3 GLAZING GASKETS

A. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, 
complying with standards referenced with name of elastomer indicated below, and of profile 
and hardness required to maintain watertight seal:

1. Neoprene, ASTM C 864.
2. EPDM, ASTM C 864.
3. Silicone, ASTM C 1115.
4. Thermoplastic polyolefin rubber, ASTM C 1115.
5. Any material indicated above.

B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned gaskets of 
material indicated below; complying with ASTM C 509, Type II, black; and of profile and 
hardness required to maintain watertight seal:

1. Neoprene.
2. EPDM.
3. Silicone.
4. Thermoplastic polyolefin rubber.
5. Any material indicated above.

C. Lock-Strip Gaskets:  Neoprene extrusions in size and shape indicated, fabricated into frames 
with molded corner units and zipper lock-strips, complying with ASTM C 542, black.

2.4 GLAZING TAPES

A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based elastomeric tape with a solids 
content of 100 percent; nonstaining and nonmigrating in contact with nonporous surfaces; with 
or without spacer rod as recommended in writing by tape and glass manufacturers for 
application indicated; packaged on rolls with a release paper backing; and complying with 
ASTM C 1281 and AAMA 800 for products indicated below:

1. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 
pressure.

2. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous 
pressure.

B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with adhesive 
on both surfaces; packaged on rolls with release liner protecting adhesive; and complying with 
AAMA 800 for the following types:

1. Type 1, for glazing applications in which tape acts as the primary sealant.
2. Type 2, for glazing applications in which tape is used in combination with a full bead of 

liquid sealant.
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2.5 MISCELLANEOUS GLAZING MATERIALS

A. General:  Provide products of material, size, and shape complying with referenced glazing 
standard, requirements of manufacturers of glass and other glazing materials for application 
indicated, and with a proven record of compatibility with surfaces contacted in installation.

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.

C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or 
minus 5.

D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore, Type A durometer hardness 
required by glass manufacturer to maintain glass lites in place for installation indicated.

E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side 
walking).

F. Cylindrical Glazing Sealant Backing: ASTM C 1330, Type O (open-cell material), of size and 
density to control glazing sealant depth and otherwise produce optimum glazing sealant 
performance.

2.6 FABRICATION OF GLAZING UNITS

A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and 
face clearances, edge and surface conditions, and bite complying with written instructions of 
product manufacturer and referenced glazing publications, to comply with system performance 
requirements.

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner that produces 
square edges with slight kerfs at junctions with outdoor and indoor faces.

C. Grind smooth and polish exposed glass edges and corners.

D. Confirm with storefront and curtain wall manufacturer that glazing thicknesses indicated can be 
accommodated and will be accepted by the systems used on this project. 

2.7 MONOLITHIC FLOAT-GLASS UNITS

A. Uncoated Clear Float-Glass Units : Class 1 (clear) Kind FT (fully tempered) float glass.

1. Thickness: 
a. 1/4-inch or 5/16-inch Glass, tempered. See door schedule for locations.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine framing glazing, with Installer present, for compliance with the following:

1. Manufacturing and installation tolerances, including those for size, squareness, and 
offsets at corners.

2. Presence and functioning of weep system.
3. Minimum required face or edge clearances.
4. Effective sealing between joints of glass-framing members.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before glazing.  
Remove coatings not firmly bonded to substrates.

3.3 GLAZING, GENERAL

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and 
other glazing materials, unless more stringent requirements are indicated, including those in 
referenced glazing publications.

B. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, 
minimum edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances.  Adjust as required by Project conditions during installation.

C. Protect glass edges from damage during handling and installation.  Remove damaged glass from 
Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or 
other imperfections that, when installed, could weaken glass and impair performance and 
appearance.

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction sealant-substrate testing.

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of 
compatible sealant suitable for heel bead.

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.

G. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm) as 
follows:
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1. Locate spacers directly opposite each other on both inside and outside faces of glass.  
Install correct size and spacing to preserve required face clearances, unless gaskets and 
glazing tapes are used that have demonstrated ability to maintain required face clearances 
and to comply with system performance requirements.

2. Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness equal to 
sealant width.  With glazing tape, use thickness slightly less than final compressed 
thickness of tape.

H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways 
in glazing channel, as recommended in writing by glass manufacturer and according to 
requirements in referenced glazing publications.

I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

J. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket 
on opposite side, provide adequate anchorage so gasket cannot walk out when installation is 
subjected to movement.

K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by 
gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with 
sealant recommended by gasket manufacturer.

3.4 TAPE GLAZING

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush 
with or protrude slightly above sightline of stops.

B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to 
make them fit opening.

C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover 
horizontal framing joints by applying tapes to jambs and then to heads and sills.

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  
Seal joints in tapes with compatible sealant approved by tape manufacturer.

E. Do not remove release paper from tape until just before each glazing unit is installed.

F. Apply heel bead of elastomeric sealant.

G. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense 
compression gaskets formed and installed to lock in place against faces of removable stops.  
Start gasket applications at corners and work toward centers of openings.

H. Apply cap bead of elastomeric sealant over exposed edge of tape.
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3.5 GASKET GLAZING (DRY)

A. Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings 
exactly, with allowance for stretch during installation.

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place 
with joints miter cut and bonded together at corners.

C. Center glass lites in openings on setting blocks and press firmly against soft compression gasket 
by inserting dense compression gaskets formed and installed to lock in place against faces of 
removable stops.  Start gasket applications at corners and work toward centers of openings.  
Compress gaskets to produce a weathertight seal without developing bending stresses in glass.  
Seal gasket joints with sealant recommended by gasket manufacturer.

D. Install gaskets so they protrude past face of glazing stops.

3.6 LOCK-STRIP GASKET GLAZING

A. Comply with ASTM C 716 and gasket manufacturer's written instructions.  Provide 
supplementary wet seal and weep system, unless otherwise indicated.

3.7 CLEANING AND PROTECTION

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers 
to framing held away from glass.  Do not apply markers to glass surface.  Remove 
nonpermanent labels, and clean surfaces.

B. Protect glass from contact with contaminating substances resulting from construction 
operations, including weld splatter.  If, despite such protection, contaminating substances do 
come into contact with glass, remove substances immediately as recommended by glass 
manufacturer.

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at 
frequent intervals during construction, but not less than once a month, for buildup of dirt, scum, 
alkaline deposits, or stains; remove as recommended in writing by glass manufacturer.

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from 
natural causes, accidents, and vandalism, during construction period.

E. Wash glass on both exposed surfaces in each area of Project not more than four days before date 
scheduled for inspections that establish date of Substantial Completion.  Wash glass as 
recommended in writing by glass manufacturer.

END OF SECTION 088000
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SECTION 089000 - LOUVERS AND VENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Exterior fixed, extruded-aluminum, drainable louvers

2. Exterior fixed wall vents

B. Related Sections:

1. Division 23 Sections for louvers that are a part of mechanical equipment.

1.3 DEFINITIONS

A. Louver Terminology:  Definitions of terms for metal louvers contained in AMCA 501 apply to 
this Section unless otherwise defined in this Section or in referenced standards.

B. Horizontal Louver:  Louver with horizontal blades; i.e., the axes of the blades are horizontal.

C. Vertical Louver:  Louver with vertical blades; i.e., the axes of the blades are vertical.

D. Drainable-Blade Louver:  Louver with blades having gutters that collect water and drain it to 
channels in jambs and mullions, which carry it to bottom of unit and away from opening.

E. Storm-Resistant Louver:  Louver that provides specified wind-driven rain performance, as 
determined by testing according to AMCA 500-L.

1.4 PERFORMANCE REQUIREMENTS

A. Delegated Design:  Design louvers, including comprehensive engineering analysis by a 
qualified professional engineer, using structural and seismic performance requirements and 
design criteria indicated.

B. Structural Performance:  Louvers shall withstand the effects of gravity loads and the following 
loads and stresses within limits and under conditions indicated without permanent deformation 
of louver components, noise or metal fatigue caused by louver blade rattle or flutter, or 
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permanent damage to fasteners and anchors.  Wind pressures shall be considered to act normal 
to the face of the building.

1. Wind Loads:  As indicated on Drawings.

C. Seismic Performance:  Louvers, including attachments to other construction, shall withstand the 
effects of earthquake motions determined in accordance with IBC 2003 Building Code.

1. Seismic Loads:  As indicated on Drawings.

D. Thermal Movements:  Allow for thermal movements from ambient and surface temperature 
changes, without buckling, opening of joints, overstressing of components, failure of 
connections, or other detrimental effects.

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C) 
material surfaces.

E. Louver Performance Ratings:  Provide louvers complying with requirements specified, as 
demonstrated by testing manufacturer's stock units identical to those provided, except for length 
and width according to AMCA 500-L.

1.5 SUBMITTALS

A. Product Data:  For each type of product indicated.

1. For louvers specified to bear AMCA seal, include printed catalog pages showing 
specified models with appropriate AMCA Certified Ratings Seals.

B. Shop Drawings:  For louvers and accessories.  Include plans, elevations, sections, details, and 
attachments to other work.  Show frame profiles and blade profiles, angles, and spacing.

1. Show weep paths, gaskets, flashing, sealant, and other means of preventing water 
intrusion.

2. Show mullion profiles and locations.
3. Wiring Diagrams:  For power, signal, and control wiring for motorized adjustable 

louvers.

1.6 QUALITY ASSURANCE

A. Source Limitations:  Obtain louvers and vents from single source from a single manufacturer 
where indicated to be of same type, design, or factory-applied color finish.

B. Welding:  Qualify procedures and personnel according to the following:

1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
2. AWS D1.3, "Structural Welding Code - Sheet Steel."
3. AWS D1.6, "Structural Welding Code - Stainless Steel."
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C. SMACNA Standard:  Comply with recommendations in SMACNA's "Architectural Sheet Metal 
Manual" for fabrication, construction details, and installation procedures.

D. UL and NEMA Compliance:  Provide motors and related components for motor-operated 
louvers that are listed and labeled by UL and comply with applicable NEMA standards.

1.7 PROJECT CONDITIONS

A. Field Measurements:  Verify actual dimensions of openings by field measurements before 
fabrication.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), Alloy 6063-T5, T-52, or T6.

B. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), Alloy 3003 or 5005 with temper as required 
for forming, or as otherwise recommended by metal producer for required finish.

C. Aluminum Castings:  ASTM B 26/B 26M, Alloy 319.

D. Fasteners:  Use types and sizes to suit unit installation conditions.

1. Use Phillips flat-head screws for exposed fasteners unless otherwise indicated.
2. For fastening aluminum, use aluminum or 300 series stainless-steel fasteners.
3. For color-finished louvers, use fasteners with heads that match color of louvers.

E. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.

2.2 FABRICATION, GENERAL

A. Assemble louvers in factory to minimize field splicing and assembly.  Disassemble units as 
necessary for shipping and handling limitations.  Clearly mark units for reassembly and 
coordinated installation.

B. Maintain equal louver blade spacing including separation between blades and frames at head 
and sill, to produce uniform appearance.

C. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances 
made for fabrication and installation tolerances, adjoining material tolerances, and perimeter 
sealant joints.

1. Frame Type:  Channel unless otherwise indicated.

D. Include supports, anchorages, and accessories required for complete assembly.
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E. Where indicated provide subsills made of same material as louvers or extended sills for recessed 
louvers.

F. Join frame members to each other and to fixed louver blades with fillet welds concealed from 
view unless otherwise indicated or size of louver assembly makes bolted connections between 
frame members necessary.

2.3 FIXED, EXTRUDED-ALUMINUM LOUVERS

A. Horizontal, Drainable-Blade Louver

1. Manufacturers:  Subject to compliance with requirements available manufacturers 
offering products that may be incorporated in the Work include, but are not limited to, the 
following:

a. Air Balance Inc.; a Mestek company.
b. Air Flow Company, Inc.
c. Airolite Company, LLC (The).
d. All-Lite Architectural Products.
e. American Warming and Ventilating, Inc.; a Mestek company.
f. Arrow United Industries; a division of Mestek, Inc.
g. Carnes Company, Inc.
h. Cesco Products; a division of Mestek, Inc.
i. Construction Specialties, Inc.
j. Dowco Products Group; Safe-Air of Illinois, Inc.
k. Greenheck Fan Corporation.
l. Industrial Louvers, Inc.
m. Louvers & Dampers, Inc.; a division of Mestek, Inc.
n. Metal Form Manufacturing Inc.
o. NCA Manufacturing, Inc.
p. Nystrom Building Products.
q. Reliable Products, Inc.
r. Ruskin Company; Tomkins PLC.
s. United Enertech Corp.
t. Vent Products Company, Inc.

2. Louver Depth:  4 inches (100 mm)
3. Frame and Blade Nominal Thickness:  Not less than 0.080 inch (2.03 mm)
4. Louver Performance Ratings:

a. Free Area: 54 percent, nominal.
5. AMCA Seal:  Mark units with AMCA Certified Ratings Seal.

2.4 LOUVER SCREENS

A. General:  Provide screen at each exterior louver

1. Screen Location for Fixed Louvers:  Interior face.
2. Screening Type:  Bird screening



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

LOUVERS AND VENTS 089000 - 5

B. Secure screen frames to louver frames with stainless-steel machine screws spaced a maximum 
of 6 inches (150 mm) from each corner and at 12 inches (300 mm) o.c.

C. Louver Screen Frames:  Fabricate with mitered corners to louver sizes indicated.

1. Metal:  Same kind and form of metal as indicated for louver to which screens are 
attached. Reinforce extruded-aluminum screen frames at corners with clips.

2. Finish:  Same finish as louver frames to which louver screens are attached
3. Type:  Rewirable frames with a driven spline or insert.

D. Louver Screening for Aluminum Louvers:

1. Bird Screening:  Aluminum, 1/2-inch- (13-mm-) square mesh, 0.063-inch (1.60-mm) 
wire.

2.5 WALL VENTS (BRICK VENTS)

A. Cast-Aluminum Wall Vents:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:

a. Airolite Company, LLC (The).
b. Greenheck Fan Corporation.
c. Hohmann & Barnard, Inc.
d. Ruskin Company; Tomkins PLC.
e. Sunvent Industries; Division of Sylro Sales Corp.

2. One-piece, cast-aluminum louvers and frames; with 18-by-14- (1.4-by-1.8-mm-) mesh, 
aluminum insect screening on inside face; incorporating integral waterstop on inside edge 
of sill; of load-bearing design and construction.

3. Dampers:  Aluminum blades and frames mounted on inside of wall vents; operated from 
exterior with Allen wrench in socket-head cap screw.  Fabricate operating mechanism 
from Type 304 stainless-steel components.

4. Finish:  Mill finish.

2.6 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.

2.7 ALUMINUM FINISHES

A. Finish louvers after assembly.

http://www.specagent.com/LookUp/?ulid=221&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792272&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792273&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792278&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814670&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814671&mf=04&src=wd
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B. High-Performance Organic Finish:  2-coat fluoropolymer finish complying with AAMA 2604 
and containing not less than 70 percent PVDF resin by weight in color coat.  Prepare, pretreat, 
and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' 
written instructions.

1. Color and Gloss:  As selected by Architect from manufacturer's full range.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and openings, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of 
anchorages that are to be embedded in concrete or masonry construction.  Coordinate delivery 
of such items to Project site.

3.3 INSTALLATION

A. Locate and place louvers and vents level, plumb, and at indicated alignment with adjacent work.

B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to screws where 
required to protect metal surfaces and to make a weathertight connection.

C. Form closely fitted joints with exposed connections accurately located and secured.

D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as 
indicated.

E. Repair finishes damaged by cutting, welding, soldering, and grinding.  Restore finishes so no 
evidence remains of corrective work.  Return items that cannot be refinished in the field to the 
factory, make required alterations, and refinish entire unit or provide new units.

F. Protect unpainted galvanized and nonferrous-metal surfaces that will be in contact with 
concrete, masonry, or dissimilar metals from corrosion and galvanic action by applying a heavy 
coating of bituminous paint or by separating surfaces with waterproof gaskets or nonmetallic 
flashing.

G. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, 
where weathertight louver joints are required.  Comply with Division 07 Section "Joint 
Sealants" for sealants applied during louver installation.
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3.4 ADJUSTING AND CLEANING

A. Clean exposed surfaces of louvers and vents that are not protected by temporary covering, to 
remove fingerprints and soil during construction period.  Do not let soil accumulate during 
construction period.

B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not 
harmful to finishes.  Thoroughly rinse surfaces and dry.

C. Restore louvers and vents damaged during installation and construction so no evidence remains 
of corrective work.  If results of restoration are unsuccessful, as determined by Architect, 
remove damaged units and replace with new units.

1. Touch up minor abrasions in finishes with air-dried coating that matches color and gloss 
of, and is compatible with, factory-applied finish coating.

END OF SECTION 089000
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SECTION 090190 - MAINTENANCE OF PAINTING AND COATING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes historic treatment of painting as follows:

1. Monochromatic painting of historic surfaces

1.3 DEFINITIONS

A. General:  See Section 013591 "Historic Treatment Procedures" for other historic treatment 
definitions.  See ASTM D 16 for standard coating terms.

B. Design Reference Sample:  A Sample that represents Architect's prebid selection of work to be 
matched; it may be existing work or specially produced for Project.

C. Modern Paint Materials:  Paint materials not designed to match historic paint formulations but 
that may be required to match historic paint colors.

1.4 ACTION SUBMITTALS

A. Product Data:  For each paint system and type of product indicated.  Include recommendations 
for application and use.  Include test data substantiating that products comply with 
requirements.

B. Samples:  For each type of paint system and each pattern, color, and gloss; minimum 6 inches 
(150 mm) long in least dimension, but not less than whole pattern.

1. Include stepped Samples defining each separate coat, including block fillers and primers.  
Resubmit until each required sheen, color, and texture is achieved.

2. For each painted color being matched to a standardized color-coding system, include the 
color chips from the color-coding-system company with Samples.

3. Include a list of materials for each coat of each Sample.
4. Label each Sample for location and application.

C. Product List:  For each paint product indicated, include the following:
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1. Cross-reference to paint system and locations of application areas.  Use same 
designations indicated on Drawings and in schedules.

2. Printout of current "MPI Approved Products List" for each MPI-product category 
specified in paint systems, with the proposed product highlighted.

D. Qualification Data:  For lead paint removal.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For qualified historic treatment specialist(s).

B. Historic Treatment Program:  Submit before work begins.

1.6 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra paint materials from the same production runs that match products applied and 
that are packaged with protective covering for storage and identified with labels describing 
contents, including material, finish, source, and location on building.

1. Quantity:  Furnish Owner with an additional 3 percent, but not less than 1 gal. (3.8 L) or 
one case, as appropriate, of each material and color applied.

1.7 QUALITY ASSURANCE

A. Historic Treatment Specialist Qualifications:  A qualified historic painting specialist.

B. Paint-Remover Manufacturer Qualifications:  A firm regularly engaged in producing paint 
removers that have been used for similar historic painting applications with successful results, 
and with factory-trained representatives who are available for consultation and Project-site 
inspection and assistance at no additional cost.

C. Color Matching:  Custom computer-match paint colors to colors indicated on Drawings.

D. Historic Treatment Program:  Prepare a written plan for historic treatment of painting, including 
each phase or process, protection of surrounding materials during operations, and control of 
runoff during cleaning, paint removal, repainting, and other processes.  Describe in detail the 
materials, methods, equipment, and sequence of operations to be used for each phase of work.  
Show compliance with indicated methods and procedures related to historic treatment of 
painting specified in this and other Sections.

E. Mockups:  Provide mockups for each type of coating system and substrate indicated and each 
color and finish required to demonstrate aesthetic effects and set quality standards for materials 
and execution.  Duplicate appearance of approved Sample submittals.

1. Surface-Preparation Mockups:  On existing surfaces using applicable specified methods 
of cleaning and other surface preparation, provide mockup sample of at least 100 sq. ft. .
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2. Coating Mockups:  Architect will select two wall surfaces of at least 100 sq. ft. (9 sq. m) 
to represent surfaces and conditions for application of each type of coating system under 
same conditions as the completed Work.

a. Monochromatic painted surfaces.

3. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing.

4. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F (7 deg C).

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste daily.

1.9 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with historic treatment of painting only when existing and 
forecasted weather conditions are within the environmental limits set by each manufacturer's 
written instructions and specified requirements.

B. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F (10 and 35 deg C).

C. Do not apply paint in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at 
temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.

1. Painting may continue during inclement weather if surfaces and areas to be painted are 
enclosed and heated within temperature limits specified by manufacturer during 
application and drying periods.

D. Concealed and undocumented historic items, murals, and similar objects encountered during 
historic treatment remain Owner's property.  Carefully protect each item or object.

1. Coordinate with Owner's historical adviser, who will establish special procedures for 
protection.

1.10 SEQUENCING AND SCHEDULING

A. Perform historic treatment of painting in the following general sequence:
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1. Dismantle existing surface-mounted objects and hardware except items indicated to 
remain in place.  Tag items with location identification and protect.

2. Verify that temporary protections have been installed according to 
Section 013591"Historic Treatment Procedures" and Section 015000 "Temporary 
Facilities and Controls." Install additional protections to suit Project conditions.

3. Examine condition of surfaces to be painted.
4. Remove existing paint to the degree required for each substrate and surface condition of 

existing paint.
5. Apply paint system.
6. Reinstall dismantled surface-mounted objects and hardware except as otherwise 

indicated.

PART 2 - PRODUCTS

2.1 CLEANING MATERIALS

A. Water:  Potable.

B. Hot Water:  Water heated to a temperature of 140 to 160 deg F (60 to 71 deg C).

C. Detergent Solution:  Solution prepared by mixing 2 cups (0.5 L) of tetrasodium polyphosphate, 
1/2 cup (125 mL) of laundry detergent that contains no ammonia, 5 quarts (5 L) of 5 percent 
sodium hypochlorite bleach, and 15 quarts (15 L) of warm water for each 5 gal. (20 L) of 
solution required.

D. Mildewcide:  Commercial proprietary mildewcide or a job-mixed solution prepared by mixing 
1/3 cup (80 mL) of household detergent that contains no ammonia, 1 quart (1 L) of 5 percent 
sodium hypochlorite bleach, and 3 quarts (3 L) of warm water.

E. Abrasives for Ferrous Metal Cleaning:  Aluminum oxide paper, emery paper, fine steel wool, 
steel scrapers, and steel-wire brushes of various sizes.

F. Rust Remover:  Manufacturer's standard phosphoric acid-based gel formulation, also called 
"naval jelly," for removing corrosion from iron and steel.

2.2 PAINT REMOVERS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. ABR Products, Inc.
2. Back to Nature Products Company.
3. Cathedral Stone Products, Inc.
4. Dumond Chemicals, Inc.
5. Hydroclean; Hydrochemical Techniques, Inc.
6. PROSOCO, Inc.

http://www.specagent.com/LookUp/?ulid=223&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814672&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792305&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792307&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792309&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814673&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792312&mf=04&src=wd
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B. Alkaline-Paste Paint Remover:  Manufacturer's standard alkaline-paste formulation for 
removing paint and coatings from masonry, stone, wood, plaster, and metal; and containing no 
methylene chloride.

C. Covered or Skin-Forming Alkaline Paint Remover:  Manufacturer's standard covered or skin-
forming alkaline formulation for removing paint and coatings from masonry, stone, wood, 
plaster, and metal; and containing no methylene chloride.

2.3 MODERN PAINT MATERIALS

A. General:  See Section 099113 "Exterior Painting" for modern paint materials and application 
methods unless otherwise indicated in this Section.  Furnish colors as indicated.

B. Transition Coat:  Paint manufacturer's recommended coating for use where a residual existing 
coating is not compatible with the paint system.

2.4 PATCHING MATERIALS

A. Wood Patching Compound:  Two-part, epoxy-resin patching system; knife-grade formulation as 
recommended by manufacturer for type of wood repair indicated, tooling time required for the 
detail of work, and site conditions.  Compound shall be designed for filling voids in damaged 
wood materials that have deteriorated due to weathering and decay.  Compound shall be capable 
of filling deep holes and spreading to feather edge.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Abatron, Inc.; LiquidWood with WoodEpox.
b. Advanced Repair Technology, Inc.; Primatrate with Flex-Tec HV.
c. ConServ Epoxy LLC; Flexible Epoxy Consolidant 100 with Flexible Epoxy 

Patch 200.
d. Polymeric Systems, Inc.; QuickWood.
e. West System Inc.; West System.
f. Wood Care Systems; ROTFIX with SCULPWOOD.

B. Metal Patching Compound:  Two-part, polyester-resin metal patching compound; knife-grade 
formulation as recommended by manufacturer for type of metal repair indicated, tooling time 
required for the detail of work, and site conditions.  Compound shall be produced for filling 
metal that has deteriorated due to corrosion.  Filler shall be capable of filling deep holes and 
spreading to feather edge.

C. Cementitious Patching Compounds:  Cementitious patching compounds and repair materials 
specifically manufactured for surface preparation and sanding of cementitious substrates prior 
to repainting; formulation as recommended by manufacturer for type of cementitious substrate 
indicated, exposure to weather and traffic, detail of work, and site conditions.

http://www.specagent.com/LookUp/?ulid=225&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814674&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814675&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814676&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814676&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814677&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814678&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814679&mf=04&src=wd
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D. Gypsum-Plaster Patching Compound:  Finish coat plaster and bonding compound according to 
ASTM C 842 and manufacturer's written instructions. See gypsum veneer plaster specification 
section for further details.

PART 3 - EXECUTION

3.1 HISTORIC TREATMENT PROCEDURES, GENERAL

A. General:  Have historic treatment of painting directed by a qualified historic treatment 
specialist.  Ensure that historic treatment specialist's field supervisors are present when painting 
begins and during its progress.  In treating historic items, disturb them as minimally as possible 
and as follows:

1. Apply each product according to manufacturer's written instructions unless otherwise 
indicated.

2. Stop the progress of deterioration and corrosion by removing failed coatings and 
corrosion and repainting.

3. Verify that substrate surface conditions are suitable for painting.
4. Allow other trades to repair items in place and retain as much original material as 

possible before repainting.
5. Install temporary protective measures to protect historic painted surfaces that are 

indicated to be treated later.

B. Mechanical Abrasion:  Where mechanical abrasion is needed for the work, use only the gentlest 
mechanical methods, such as scraping and lightly hand sanding, that will not abrade softer 
substrates, reducing clarity of detail.  Do not use abrasive methods such as rotary sanding, 
rotary wire brushing, or power tools except as indicated as part of the historic treatment 
program and as approved by Architect.

C. Heat Processes:  Do not use torches, heat guns, or heat plates.

3.2 EXAMINATION

A. Examine substrates and conditions, with historic treatment specialist present, for compliance 
with requirements for maximum moisture content and other conditions affecting performance of 
the painting work.  Comply with paint manufacturer's written instructions for inspection.

B. Maximum Moisture Content of Substrates:  Do not begin application of coatings unless 
moisture content of exposed surface is below the maximum value recommended in writing by 
paint manufacturer and not greater than the following maximum values when measured with an 
electronic moisture meter appropriate to the substrate material:

1. Concrete, Gypsum Board, Gypsum Plaster, Masonry, or Portland Cement Plaster:  12 
percent.

2. Wood:  15 percent.
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C. Alkalinity:  Do not begin application of coatings unless surface alkalinity is within range 
recommended by paint manufacturer.  Conduct alkali testing with litmus paper on exposed 
plaster, cementitious, and masonry surfaces.

D. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers.

1. If existing surfaces cannot be prepared to an acceptable condition for proper finishing by 
using specified surface-preparation methods, notify Architect in writing.

E. Begin coating application only after unsatisfactory conditions have been corrected and surfaces 
are dry.

1. Beginning coating application constitutes Contractor's acceptance of substrates and 
conditions.

3.3 PREPARATION

A. General:  Protect persons, motor vehicles, building site, plants, surrounding surfaces of building 
being worked on, and surrounding buildings from harm resulting from historic treatment of 
painting.

1. Erect temporary protective covers over walkways and at points of pedestrian and 
vehicular entrance and exit that must remain in service during course of historic treatment 
Work.

B. Comply with chemical-product manufacturer's written instructions for protecting building and 
other surfaces against damage from exposure to its products.  Prevent chemical solutions from 
coming into contact with people, motor vehicles, landscaping, buildings, and other surfaces that 
could be harmed by such contact.

1. Cover adjacent surfaces with materials that are proven to resist chemical solutions being 
used unless the solutions will not damage adjacent surfaces.  Apply masking agents to 
comply with manufacturer's written instructions.  Do not apply liquid strippable masking 
agent to painted or porous surfaces.  When no longer needed, promptly remove masking 
to prevent adhesive staining.

2. Do not apply chemical solutions during winds of sufficient force to spread them to 
unprotected surfaces.

3. Neutralize and collect alkaline and acid wastes for disposal off Owner's property.
4. Dispose of runoff from operations by legal means and in a manner that prevents soil 

erosion, undermining of paving and foundations, damage to landscaping, and water 
penetration into building interiors.

3.4 CLEANING

A. General:  Use only the gentlest, appropriate method necessary to clean surfaces in preparation 
for painting.  Clean all surfaces, corners, contours, and interstices.
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B. Detergent Cleaning:  Wash surfaces by hand using clean rags, sponges, and bristle brushes.  
Scrub surface with detergent solution and bristle brush until soil is thoroughly dislodged and 
can be removed by rinsing.  Use small brushes to remove soil from joints and crevices.  Dip 
brush in solution often to ensure that adequate fresh detergent is used and that surface remains 
wet.  Rinse with water applied by clean rags or sponges.

C. Solvent Cleaning:  Use solvent cleaning to remove oil, grease, smoke, tar, and asphalt from 
painted or unpainted surfaces before other preparation work.  Wipe surfaces with solvent using 
clean rags and sponges.  If necessary, spot-solvent cleaning may be employed just prior to 
commencement of paint application, provided enough time is allowed for complete evaporation.  
Use clean solvent and clean rags for the final wash to ensure that all foreign materials have been 
removed.  Do not use solvents, including primer thinner and turpentine, that leave residue.

D. Mildew:  Clean off existing mildew, algae, moss, plant material, loose paint, grease, dirt, and 
other debris by scrubbing with bristle brush or sponge and detergent solution.  Scrub mildewed 
areas with mildewcide.  Rinse with water applied by clean rags or sponges.

E. Chemical Rust Removal:

1. Remove loose rust scale with approved abrasives for ferrous metal cleaning.
2. Apply rust remover with brushes or as recommended by manufacturer.
3. Allow rust remover to remain on surface for period recommended by manufacturer or as 

determined by preconstruction testing.  Do not allow extended dwell time.
4. Wipe off residue with mineral spirits and either steel wool or soft rags, or clean with 

method recommended by manufacturer to remove residue.
5. Dry immediately with clean, soft cloths.  Follow direction of grain in metal.
6. Prime immediately to prevent rust.  Do not touch cleaned metal surface until primed.

F. Mechanical Rust Removal:

1. Remove rust with approved abrasives for ferrous metal cleaning.  Clean to bright metal.
2. Wipe off residue with mineral spirits and either steel wool or soft rags.
3. Dry immediately with clean, soft cloths.  Follow direction of grain in metal.
4. Prime immediately to prevent rust.  Do not touch cleaned metal surface until primed.

3.5 PAINT REMOVAL

A. General:  Remove paint where indicated.  Where cleaning methods have been attempted and 
further removal of the paint is required because of incompatible or unsatisfactory surfaces for 
repainting, remove paint to extent required by conditions. NOTE: ALL PAINT REMOVAL IS 
TO BE PERFORMED BY PERSONNEL LICENSED BY SC DHEC FOR LEAD PAINT 
ABATEMENT.

a. Contractor should have a current certification from the EPA and DHEC for RRP 
(lead renovation, repair, and painting) in order to complete work in areas of non-
friable lead paint when sanding is required for new work.

B. Equipment:

1. Brushes:  Use brushes that are resistant to chemicals being used.



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

MAINTENANCE OF PAINTING AND COATING 090190 - 9

2. Spray Equipment:  Use spray equipment that provides controlled application at volume 
and pressure indicated, measured at spray tip.  Adjust pressure and volume to ensure that 
spray methods do not damage surfaces.

a. Equip units with pressure gages.
b. Unless otherwise indicated, hold spray tip at least 6 inches (150 mm) from surface 

and apply material in horizontal, back-and-forth sweeping motion, overlapping 
previous strokes to produce uniform coverage.

c. For chemical spray application, use low-pressure tank or chemical pump suitable 
for chemical indicated, equipped with cone-shaped spray tip.

d. For water-spray application, use fan-shaped spray tip that disperses water at an 
angle of 25 to 50 degrees.

e. For heated water-spray application, use equipment capable of maintaining 
temperature between 140 and 160 deg F (60 and 71 deg C) at flow rates indicated.

3. Paint Removal with Hand Tools:  Remove paint manually using hand-held scrapers, wire 
brushes, sandpaper, and steel wool.  Do not use other methods except as indicated as part 
of the historic treatment program and as approved by Architect.

C. Paint Removal with Alkaline-Paste Paint Remover:

1. Remove loose and peeling paint using water, scrapers, stiff brushes, or a combination of 
these.  Let surface dry thoroughly.

2. Apply paint remover to dry, painted surface with brushes or as recommended by 
manufacturer.

3. Allow paint remover to remain on surface for period recommended by manufacturer or as 
determined by preconstruction testing.

4. Use mechanical methods recommended by manufacturer to remove chemicals and paint 
residue.

5. Repeat process if necessary to remove all paint.

D. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:

1. Remove loose and peeling paint using water, scrapers, stiff brushes, or a combination of 
these.  Let surface dry thoroughly.

2. Apply paint remover to dry, painted surface with brushes or as recommended by 
manufacturer.

3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as 

determined by preconstruction testing.
5. Scrape off paint and remover and collect for disposal.
6. Use mechanical methods recommended by manufacturer to remove chemicals and paint 

residue.
7. Use alkaline-paste paint remover according to "Paint Removal with Alkaline-Paste Paint 

Remover" Paragraph if necessary to remove remaining paint.

3.6 SUBSTRATE REPAIR

A. General:  Repair substrate surface defects that are inconsistent with the surface appearance of 
adjacent materials and finishes.
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B. Wood Substrate:

1. Repair wood defects including dents and gouges more than 1/8 inch (3 mm) in size and 
all holes and cracks by filling with wood patching compound and sanding smooth.  Reset 
or remove protruding fasteners.

2. Where existing paint is allowed to remain, sand irregular buildup of paint, runs, and sags 
to achieve a uniformly smooth surface.

C. Cementitious Material Substrate:

1. General:  Repair defects including dents and chips more than 1/4 inch (6 mm) in size and 
all holes and cracks by filling with cementitious patching compound and sanding smooth.  
Remove protruding fasteners.

2. New and Bare Plaster:  Neutralize surface of plaster with mild acid solution as 
recommended by paint manufacturer.  In lieu of acid neutralization, follow 
manufacturer's written instruction for primer or transition coat over alkaline plaster 
surfaces.

3. Concrete, Cement Plaster, and Other Cementitious Products:  Remove efflorescence, 
chalk, dust, dirt, grease, oils, and release agents.  If surfaces are too alkaline to paint, 
correct this condition before painting.

D. Gypsum-Plaster and Gypsum-Board Substrates:

1. Repair defects including dents and chips more than 1/8 inch (3 mm) in size and all holes 
and cracks by filling with gypsum-plaster patching compound and sanding smooth.  
Remove protruding fasteners.

2. Rout out surface cracks to remove loose, unsound material; fill with patching compound 
and sand smooth.

E. Metal Substrate:

1. General:  Repair defects including dents and gouges more than 1/16 inch (6 mm) deep or 
1/2 inch (13 mm) across and all holes and cracks by filling with metal patching 
compound and sanding smooth.  Remove burrs and protruding fasteners.

2. Prepare repair locations by wire-brushing and solvent cleaning.  Use chemical or 
mechanical rust removal method to clean off rust.

3. Prime iron and steel surfaces immediately after repair to prevent flash rusting.  Stripe 
paint corners, crevices, bolts, welds, and sharp edges.  Apply two coats to surfaces that 
will be inaccessible after completion of the Work.

3.7 PAINT APPLICATION, GENERAL

A. Comply with manufacturers' written instructions for application methods and with other 
Section 099113 "Exterior Painting".

B. Prepare surfaces to be painted according to the Surface-Preparation Schedule and with 
manufacturer's written instructions for each substrate condition.

C. Apply a transition coat over incompatible existing coatings.
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D. Blending Monochromatic Painted Surfaces:  When painting new substrates patched into 
existing surfaces or touching up missing or damaged finishes, apply coating system specified 
for the specific substrate.  Apply final finish coat over entire surface from edge to edge and 
corner to corner.

3.8 FIELD QUALITY CONTROL

A. Inspectors:  Owner will engage qualified independent inspectors to perform inspections and 
prepare test reports.  Allow inspectors use of lift devices and scaffolding, as needed, to perform 
inspections.

B. Notify inspectors in advance of times when lift devices and scaffolding will be relocated.  Do 
not relocate lift devices and scaffolding until inspectors have had reasonable opportunity to 
inspect work areas at lift device or scaffold location.

3.9 CLEANUP AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site.

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.

C. Protect work of other trades against damage from paint application.  Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 
leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces.

3.10 SURFACE-PREPARATION SCHEDULE

A. General:  Before painting, prepare surfaces for painting according to applicable requirements 
specified in this schedule.

1. Examine surfaces to evaluate each surface condition according to the paragraphs below.
2. Where existing degree of soiling prevents examination, preclean surface and allow it to 

dry before making an evaluation.
3. Repair substrate defects according to "Substrate Repair" Article.

B. Surface Preparation for Level 1 Degree of Surface Degradation:

1. Surface Condition:  Paint film cracked or broken but adhered.
2. Paint Removal:  Scrape by hand-tool cleaning methods to remove loose paint until only 

tightly adhered paint remains.
3. Preparation for Painting:  Wash surface by detergent cleaning; use other cleaning 

methods for small areas of bare substrate if required.  Roughen, degloss, and sand the 
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cleaned surfaces to ensure paint adhesion and a smooth finish according to paint 
manufacturer's written instructions.

C. Surface Preparation for Level 2 Degree of Surface Degradation:

1. Surface Condition:  Paint film loose, flaking, or peeling.
2. Paint Removal:  Remove loose, flaking, or peeling paint film by hand-tool or chemical 

paint-removal methods.
3. Preparation for Painting:  Wash surface by detergent cleaning; use solvent cleaning where 

needed.  Use other cleaning methods for small areas of bare substrate if required.  Sand 
surfaces to smooth remaining paint film edges.  Prepare bare cleaned surface to be 
painted according to paint manufacturer's written instructions for substrate construction 
materials.

D. Surface Preparation for Level 3 Degree of Surface Degradation:

1. Surface Condition:  Paint film severely deteriorated.
2. Paint Removal:  Completely remove paint film by hand-tool or chemical paint-removal 

methods.  Remove rust.
3. Preparation for Painting:  Prepare bare cleaned surface according to paint manufacturer's 

written instructions for substrate construction materials.

E. Surface Preparation for Level 4 Degree of Surface Degradation:

1. Surface Condition:  Missing material, small holes and openings, and deteriorated or 
corroded substrate.

2. Substrate Preparation:  Repair, replace, and treat substrate according to "Substrate 
Repair" Article and requirements of other specification Sections.

3. Preparation for Painting:  Sand substrate surfaces to smooth remaining paint film edges 
and prepare according to paint manufacturer's written instructions for substrate 
construction materials.  Remove rust.

4. Painting:  Paint as required for Level 2 degree of surface degradation.

END OF SECTION 090190
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SECTION 092116.23 - GYPSUM BOARD SHAFT WALL ASSEMBLIES

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes gypsum board shaft wall assemblies.

1.3 ACTION SUBMITTALS

A. Product Data: For each component of gypsum board shaft wall assembly.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack 
panels flat and support them on risers on a flat platform to prevent sagging.

1.5 FIELD CONDITIONS

A. Environmental Limitations: Comply with gypsum-shaftliner-board manufacturer's written 
instructions.

B. Do not install finish panels until installation areas are enclosed and conditioned.

C. Do not install panels that are wet, moisture damaged, or mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, and irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E119 by an 
independent testing agency.
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2.2 GYPSUM BOARD SHAFT WALL ASSEMBLIES

A. Fire-Resistance Rating:  As indicated.

B. Gypsum Shaftliner Board:

1. Type X: ASTM C1396/C1396M; manufacturer's proprietary fire-resistive liner panels 
with paper faces, 1 inch (25.4 mm) thick, with double beveled long edges.

a. Manufacturers: Subject to compliance with requirements, [provide products by the 
following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following]:

1) American Gypsum.
2) CertainTeed Corporation.
3) Georgia-Pacific Gypsum LLC.
4) National Gypsum Company.
5) PABCO Gypsum.
6) USG Corporation.

C. Non-Load-Bearing Steel Framing, General: Complying with ASTM C645 requirements for 
metal unless otherwise indicated and complying with requirements for fire-resistance-rated 
assembly indicated.

1. Protective Coating:  Coating with equivalent corrosion resistance of 
ASTM A653/A653M, G40 (Z120) unless otherwise indicated.

D. Studs: Manufacturer's standard profile for repetitive, corner, and end members as follows:

1. Depth:  As indicated.
2. Minimum Base-Metal Thickness:  0.030 inch (0.75 mm).

E. Runner Tracks: Manufacturer's standard J-profile track with manufacturer's standard long-leg 
length, but at least 2 inches (51 mm) long and matching studs in depth.

1. Minimum Base-Metal Thickness:  Matching steel studs.

F. Finish Panels:  Gypsum veneer plaster as specified in Section 092613 "Gypsum Veneer 
Plastering."

G. Sound Attenuation Blankets: As specified in Section 092613 "Gypsum Veneer Plastering."

2.3 AUXILIARY MATERIALS

A. General: Provide auxiliary materials that comply with shaft wall manufacturer's written 
instructions.

http://www.specagent.com/Lookup?ulid=5384
http://www.specagent.com/Lookup?uid=123457032361
http://www.specagent.com/Lookup?uid=123457032362
http://www.specagent.com/Lookup?uid=123457032363
http://www.specagent.com/Lookup?uid=123457032364
http://www.specagent.com/Lookup?uid=123457032365
http://www.specagent.com/Lookup?uid=123457032360
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B. Trim Accessories: Cornerbead, edge trim, and control joints of material and shapes as specified 
in Section 092613 "Gypsum Veneer Plastering" that comply with gypsum board shaft wall 
assembly manufacturer's written instructions for application indicated.

C. Steel Drill Screws: ASTM C1002 unless otherwise indicated.

D. Track Fasteners: Power-driven fasteners of size and material required to withstand loading 
conditions imposed on shaft wall assemblies without exceeding allowable design stress of track, 
fasteners, or structural substrates in which anchors are embedded.

1. Power-Actuated Anchors: Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with allowable load capacities calculated 
according to ICC-ES AC70, greater than or equal to the design load, as determined by 
testing per ASTM E1190 conducted by a qualified testing agency.

E. Acoustical Sealant: Section 079219 "Acoustical Joint Sealants."

F. Gypsum Board Cants:

1. Gypsum Board Panels: As specified in Section 092900 "Gypsum Board," Type X, 1/2- or 
5/8-inch (13- or 16-mm) panels.

2. Adhesive: Laminating adhesive as specified in Section 092900 "Gypsum Board."
3. Non-Load-Bearing Steel Framing: As specified in Section 092216 "Non-Structural Metal 

Framing."

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work.

B. Examine panels before installation. Reject panels that are wet, moisture damaged, or mold 
damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General: Install gypsum board shaft wall assemblies to comply with requirements of fire-
resistance-rated assemblies indicated and manufacturer's written installation instructions.

B. Install supplementary framing in gypsum board shaft wall assemblies around openings and as 
required for blocking, bracing, and support of gravity and pullout loads of fixtures, equipment, 
services, heavy trim, furnishings, wall-mounted door stops, and similar items that cannot be 
supported directly by shaft wall assembly framing.
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1. Reinforcing: Provide where items attach directly to shaft wall assembly as indicated on 
Drawings; accurately position and secure behind at least one layer of face panel.

C. Penetrations: At penetrations in shaft wall, maintain fire-resistance rating of shaft wall assembly 
by installing supplementary steel framing around perimeter of penetration and fire protection 
behind boxes containing wiring devices, elevator call buttons and floor indicators, and similar 
items.

D. Isolate perimeter of gypsum panels from building structure to prevent cracking of panels while 
maintaining continuity of fire-rated construction.

E. Control Joints: Install control joints according to ASTM C840 and in specific locations 
approved by Architect while maintaining fire-resistance rating of gypsum board shaft wall 
assemblies.

F. Gypsum Board Cants: At projections into shaft exceeding 4 inches (102 mm), install gypsum 
board cants covering tops of projections.

1. Slope cant panels at least 75 degrees from horizontal. Set base edge of panels in adhesive 
and secure top edges to shaft walls at 24 inches (610 mm) o.c. with screws fastened to 
shaft wall framing.

2. Where non-load-bearing steel framing is required to support gypsum board cants, install 
framing at 24 inches (610 mm) o.c. and extend studs from the projection to shaft wall 
framing.

G. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 
1/8 inch (3 mm) from the plane formed by faces of adjacent framing.

3.3 PROTECTION

A. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period.

B. Remove and replace panels that are wet, moisture damaged, or mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, and irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration.

END OF SECTION 092116.23
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Non-load-bearing steel framing systems for interior gypsum board assemblies.
2. Suspension systems for interior gypsum ceilings, soffits, and grid systems.
3. Grid suspension systems for gypsum board ceilings.

B. Related Requirements:

1. Section 054000 "Cold-Formed Metal Framing" for exterior and interior load-bearing and 
exterior non-load-bearing wall studs; floor joists; roof rafters and ceiling joists; and roof 
trusses.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product.

1.3 INFORMATION SUBMITTALS

A. Evaluation Reports:  For firestop tracks, from ICC-ES.

PART 2 - PRODUCTS

2.1 DESCRIPTION

A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-
load-bearing steel framing, provide materials and construction identical to those tested in 
assembly indicated according to ASTM E 119 by an independent testing agency.

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical 
to those tested in assembly indicated according to ASTM E 90 and classified according to 
ASTM E 413 by an independent testing agency.

2.2 FRAMING SYSTEMS

A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.
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1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal unless 
otherwise indicated.

2. Protective Coating: hot-dip galvanized, unless otherwise indicated.

B. Studs and Runners:  ASTM C 645.

1. Steel Studs and Runners:

a. Minimum Base-Metal Thickness: 0.018 inch (0.45 mm).
b. Depths:  As indicated on Drawings.

C. Slip-Type Head Joints:  Provide one of the following:

1. Clip System: Clips designed for use in head-of-wall deflection conditions that provide a 
positive attachment of studs to runners while allowing 1-1/2-inch (38-mm) minimum 
vertical movement.

a. Subject to compliance with the requirements available products that may be 
incorporated in the Work include, but are not limited to, the following:

1) CEMCO, California Expanded Metal Products Co; Deflex Clips.
2) ClarkDietrich Building Systems; FTC3
3) Fire Trak Corp; PosiKlip or RediKilp
4) Steel Network, Inc. (The) VertiClip SLD Series

2. Single Long-Leg Runner System:  ASTM C 645 top runner with 2-inch deep flanges in 
thickness not less than indicated for studs, installed with studs friction fit into top runner 
and with continuous bridging located within 12 inches of the top of studs to provide 
lateral bracing.  

3. Double-Runner System: ASTM C 645 top runners, inside runner with 2-inch- (51-mm-) 
deep flanges in thickness not less than indicated for studs and fastened to studs, and outer 
runner sized to friction fit inside runner.

4. Deflection Track: Steel sheet top runner manufactured to prevent cracking of finishes 
applied to interior partition framing resulting from deflection of structure above; in 
thickness not less than indicated for studs and in width to accommodate depth of studs.

a. Subject to compliance with the requirements available products that may be 
incorporated in the Work include, but are not limited to, the following:

1) CEMCO: California Expanded Metal Products Co., 
2) ClarkDietrick Building Systems; SLP-TRK or SLP-TRK, SLT Slotted 

Deflection Track.
3) MBA Building Supplies, Slotted Deflection Track
4) Metal-Lite, The System

D. Firestop Tracks: Top track manufactured to allow partition heads to expand and contract with 
movement of structure while maintaining continuity of fire-resistance-rated assembly indicated; 
in thickness not less than indicated for studs and in width to accommodate depth of studs.
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E. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width 
indicated.

1. Minimum Base-Metal Thickness: 0.018 inch (0.45 mm)

F. Cold-Rolled Channel Bridging:  Steel, 0.053-inch (1.34-mm) minimum base-metal thickness, 
with minimum 1/2-inch- (13-mm-) wide flanges.

1. Depths:  As indicated on Drawings.
2. Clip Angle:  Not less than 1-1/2 by 1-1/2 inches (38 by 38 mm), 0.068-inch- (1.72-mm-) 

thick, galvanized steel.

G. Resilient Furring Channels: 1/2-inch- (13-mm-) deep, steel sheet members designed to reduce 
sound transmission.
1. Configuration: Asymmetrical or hat shaped.

H. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.

1. Minimum Base-Metal Thickness:  0.018 inch (0.45 mm).
2. Depths:  As indicated on Drawings.

2.3 SUSPENSION SYSTEMS

A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-) 
diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire.

B. Hanger Attachments to Concrete:

1. Anchors:  Fabricated from corrosion-resistant materials with holes or loops for attaching 
wire hangers and capable of sustaining, without failure, a load equal to 5 times that 
imposed by construction as determined by testing according to ASTM E 488 by an 
independent testing agency.

2. Power-Actuated Fasteners:  Suitable for application indicated, fabricated from corrosion-
resistant materials with clips or other devices for attaching hangers of type indicated, and 
capable of sustaining, without failure, a load equal to 10 times that imposed by 
construction as determined by testing according to ASTM E 1190 by an independent 
testing agency.

C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch in diameter.

D. Flat Hangers: Steel sheet, [in size indicated on Drawings] [1 by 3/16 inch (25 by 5 mm) by 
length indicated] <Insert size>.

E. Carrying Channels: Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.0538 
inch (1.367 mm) and minimum 1/2-inch- (13-mm-) wide flanges.

1. Depth: [As indicated on Drawings] [2-1/2 inches (64 mm)] [2 inches (51 mm)] [1-1/2 
inches (38 mm)].
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F. Furring Channels (Furring Members):

1. Cold-Rolled Channels: 0.0538-inch (1.367-mm) uncoated-steel thickness, with minimum 
1/2-inch- (13-mm-) wide flanges, 1 1/2 inch (38 mm) deep.

2. Hat-Shaped, Rigid Furring Channels: ASTM C 645, 7/8 inch (22 mm) deep.

a. Minimum Base-Metal Thickness: 0.018 inch (0.455 mm)

3. Resilient Furring Channels: 1/2-inch- (13-mm-) deep members designed to reduce sound 
transmission.

a. Configuration: Asymmetrical or hat shaped.

G. Grid Suspension System for Gypsum Board Ceilings:  ASTM C 645, direct-hung system 
composed of main beams and cross-furring members that interlock.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Armstrong World Industries, Inc.; Drywall Grid Systems.
b. Chicago Metallic Corporation; Drywall Grid System.
c. USG Corporation; Drywall Suspension System.

2.4 AUXILIARY MATERIALS

A. General:  Provide auxiliary materials that comply with referenced installation standards.

1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding 
power, and other properties required to fasten steel members to substrates.

2. Provide sound isolation accessories for acoustic isolation as indicated on drawings.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, 
cast-in anchors, and structural framing, for compliance with requirements and other conditions 
affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Suspended Assemblies:  Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 

http://www.specagent.com/LookUp/?ulid=228&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814688&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814689&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814690&mf=04&src=wd
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structure have been installed to receive hangers at spacing required to support the Work and that 
hangers will develop their full strength.

1. Furnish concrete inserts and other devices indicated to other trades for installation in 
advance of time needed for coordination and construction.

B. Coordination with Sprayed Fire-Resistive Materials:

1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or ceiling 
tracks to surfaces indicated to receive sprayed fire-resistive materials. Where offset 
anchor plates are required, provide continuous plates fastened to building structure not 
more than 24 inches (610 mm) o.c.

2. After sprayed fire-resistive materials are applied, remove them only to extent necessary 
for installation of non-load-bearing steel framing. Do not reduce thickness of fire-
resistive materials below that are required for fire-resistance ratings indicated. Protect 
adjacent fire-resistive materials from damage.

3.3 INSTALLATION, GENERAL

A. Installation Standard:  ASTM C 754, except comply with framing sizes and spacing indicated.

1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply 
to framing installation.

B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction.

C. Install bracing at terminations in assemblies.

D. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members.  Frame both sides of joints independently.

3.4 INSTALLING FRAMED ASSEMBLIES

A. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall.

B. Install studs so flanges within framing system point in same direction.

1. Space studs as follows:

a. Single-Layer Application:  16 inches o.c. unless otherwise indicated.
b. Multilayer Application: 16 inches (406 mm) o.c. unless otherwise indicated.
c. Tile Backing Panels: 16 inches o.c. unless otherwise indicated.

C. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall.
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D. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural 
supports or substrates above suspended ceilings, except where partitions are indicated to 
terminate at suspended ceilings.  Continue framing around ducts penetrating partitions above 
ceiling.

1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install to 
produce joints at tops of framing systems that prevent axial loading of finished 
assemblies.

2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; 
install runner track section (for cripple studs) at head and secure to jamb studs.

a. Install two studs at each jamb unless otherwise indicated.
b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 

(13-mm) clearance from jamb stud to allow for installation of control joint in 
finished assembly.

c. Extend jamb studs through suspended ceilings and attach to underside of overhead 
structure.

3. Other Framed Openings:  Frame openings other than door openings the same as required 
for door openings unless otherwise indicated.  Install framing below sills of openings to 
match framing required above door heads.

4. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure.

a. Firestop Track:  Where indicated, install to maintain continuity of fire-resistance-
rated assembly indicated.

5. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated.

E. Direct Furring:

1. Screw to wood framing.
2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 

or powder-driven fasteners spaced 24 inches (610 mm) o.c.

F. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 
1/8 inch (3 mm) from the plane formed by faces of adjacent framing.

3.5 INSTALLING SUSPENSION SYSTEMS

A. Install suspension system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types.

1. Hangers: 48 inches (1219 mm) o.c.
2. Carrying Channels (Main Runners): 48 inches (1219 mm) o.c.
3. Furring Channels (Furring Members): 16 inches (406 mm) o.c.



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

NON-STRUCTURAL METAL FRAMING 092216 - 7

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement.

C. Suspend hangers from building structure as follows:

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structural or suspension system.

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means.

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices.

a. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced installation standards.

3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or to 
inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
substrate, and in a manner that will not cause hangers to deteriorate or otherwise fail.

4. Flat Hangers:  Secure to structure, including intermediate framing members, by attaching 
to inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
structure and hanger, and in a manner that will not cause hangers to deteriorate or 
otherwise fail.

5. Do not attach hangers to steel roof deck.
6. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger inserts 

that extend through forms.
7. Do not connect or suspend steel framing from ducts, pipes, or conduit.

D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports.

E. Seismic Bracing:  Sway-brace suspension systems with hangers used for support.

F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems 
meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other 
and butt-cut to fit into wall track.

G. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet 
measured lengthwise on each member that will receive finishes and transversely between 
parallel members that will receive finishes.

END OF SECTION 092216
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SECTION 092300 - GYPSUM PLASTERING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Historic Lime Flat plasterwork and repair on wood lath for existing walls and ceilings. 
a. Work includes evaluating the condition and then patching and repairing areas of 

removed or damaged plaster, removal of modern plaster patches, cracks larger than 
a hairline, and application of a scratch, brown, and finish coat, where required, to 
restore and preserve wall and ceiling areas to a physically and historically 
compatible finish.

B. Related Sections:
1. Section 061000 "Rough Carpentry" for wood framing and furring that support lath and 

gypsum plaster.
2. Section 092613 "Gypsum Veneer Plastering" for gypsum-based veneer plaster applied on 

gypsum base for veneer plaster at new wall construction.

1.3 QUALITY ASSURANCE

A. Qualifications of Historic Plaster Repair Contractor: Must be experienced in all phases of 
historic plaster repair.

B. Mockups:  Before plastering, install mockups of at least 100 sq. ft. (9 sq. m) in surface area to 
demonstrate aesthetic effects and set quality standards for materials and execution.

1. Install mockups for the following applications:

a. Troweled Finishes:  Surfaces indicated to receive nontextured paint finishes.
b. Surfaces with float finishes.

2. Simulate finished lighting conditions for review of mockups.
3. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion.
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1.4 DELIVERY, STORAGE, AND HANDLING

A. Store materials inside under cover and keep them dry and protected against damage from 
weather, direct sunlight, surface contamination, corrosion, construction traffic, and other causes.

1.5 PROJECT CONDITIONS

A. Comply with ASTM C 842 requirements or gypsum plaster manufacturer's written 
recommendations, whichever are more stringent.

B. Room Temperatures:  Maintain temperatures at not less than 55 deg F (13 deg C) or greater than 
80 deg F (27 deg C) for at least seven days before application of gypsum plaster, continuously 
during application, and for seven days after plaster has set or until plaster has dried.

C. Avoid conditions that result in gypsum plaster drying out too quickly.

1. Distribute heat evenly; prevent concentrated or uneven heat on plaster.
2. Maintain relative humidity levels for prevailing ambient temperature that produce normal 

drying conditions.
3. Ventilate building spaces in a manner that prevents drafts of air from contacting surfaces 

during plaster application and until plaster is dry.

D. Protect and cover all adjacent architectural features and work completed by other trades.

PART 2 - PRODUCTS

2.1 WOOD LATH:

A. In areas where existing lath is missing or beyond repair, provide new wood lath to match 
existing wood lath in profile and attach to existing framing using fasteners specified in this 
section. 

2.2 BASE-COAT PLASTER MATERIALS

A. Gypsum Wood-Fibered Plaster:

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. USG Corporation; Red Top Wood Fiber Plaster.

B. Aggregates for Base-Coat Plasters:  ASTM C 35, sand.

http://www.specagent.com/LookUp/?ulid=406&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814701&mf=04&src=wd
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2.3 FINISH-COAT PLASTER MATERIALS

A. Gypsum Ready-Mixed Finish Plaster:  Manufacturer's standard, mill-mixed, gaged, interior 
finish.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. National Gypsum Company; Gold Bond Kal-Kote Smooth.
b. USG Corporation;Red Top Finish Plaster.

B. Aggregates for Float Finishes: sand, ASTM C 35, and graded per ASTM C 842.

2.4 PLASTER MIXES

A. Mixing:  Comply with ASTM C 842 and manufacturer's written instructions for applications 
indicated.

2.5 MISCELLANEOUS MATERIALS

A. Water for Mixing and Finishing Plaster:  Potable and free of substances capable of affecting 
plaster set or of damaging plaster, lath, or accessories.

B. Bonding Compound, for areas of attachment of new plasterwork to existing wood lathe:  
ASTM C 631.

C. Fasteners for Attaching Wood Lath to Substrates:  Stainless steel siding nails.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine wood framing, substrates, and frames, for compliance with requirements and other 
conditions affecting performance of the Work.

B. Evaluate existing plaster conditions.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Protect adjacent work from soiling, spattering, moisture deterioration, and other harmful effects 
caused by plastering.

http://www.specagent.com/LookUp/?ulid=409&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814705&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814706&mf=04&src=wd
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B. At holes where plaster is missing and wood lath is either missing or intact, cut back damaged 
areas to a square edge to provide a clean patch.

C. At modern patches, evaluate their soundness and remove if necessary.

D. At exposed wood lath, re-secure to existing framing with stainless steel nails or pre-drill holes 
for deck screw attachment. Clean out keys and vacuum clean. Attach perimeter of sound plaster 
with conservation adhesive, allow to coalesce as necessary. Rake perimeter of hole for  
replacement plaster to tuck in behind the existing plaster.

E. Replace missing wood lath with similar materials and fasteners as specified. It is not appropriate 
to mix wood and metal lath.

F. Dampen wood lath until the surface is damp, and apply a bonding agent to existing exposed 
wood lath to strengthen bond between new plaster and existing wood.

G. At existing sound plaster bases/ delaminating top coats: Remove all delaminating top coats and 
prepare plasterwork for repairs.

H. For cracks: rake out existing cracks in preparation for plaster repair carefully. Do not rake out 
cracks that would weaken the plaster stability by cutting the fiber binder that is still bridging the 
crack until after stabilization with adhesives.
1. For persistent hairline cracks, install fiberglass mesh tape, press into patching material, 

and feather at the edges with a second layer of compound. Apply a third coat to even out 
the surface, lightly sand, clean with a damp sponge and allow to dry, and prepare for 
painting.

2. For larger structural cracks, consult architect for proper techniques before proceeding.

3.3 PLASTER APPLICATION

A. General:  Comply with ASTM C 842.

1. Do not deviate more than plus or minus 1/8 inch in 10 feet (3.1 mm in 3 m) from a true 
plane in finished plaster surfaces, as measured by a 10-foot (3-m) straightedge placed on 
surface.

2. Provide plaster surfaces that are ready to receive field-applied finishes indicated.

B. Base Coats:
1. Base Coats over Expanded-Metal Lath:

a. Scratch Coat:  Gypsum wood-fibered plaster; neat or with job-mixed sand, 3/8" 
thickness typical.

b. Brown Coat:  Gypsum wood-fibered plaster with job-mixed sand, 3/8" thickness 
typical.

C. Finish Coats:

1. Finish-Coat Mix for Smooth-Troweled Finishes:  Gypsum ready-mixed finish plaster, 
1/8" thickness typical.
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D. Plaster Finishes:
1. Provide smooth-troweled finish.

E. Large area repair: Adhere the perimeter of the opening and fill with two to three layers of the 
basecoat plaster, no more than 5/16″ per coat, and a finish coat, flush with the surrounding 
surfaces.

F. Small area repair:
1. Size: two inches or larger, fill with large area repair material
2. Size: smaller than two inches, fill  with crack fill material, flush with the surrounding 

surfaces.

G. Crack fill repair: rake crack only if fibrous binder is rendered; if crack fiber is intact do not rake.
1. Rake Depth: 1/2″
2. Fill with finish coat material, flush with the surrounding surfaces. If crack is not open 

then topping with a thin layer of ready mix joint compound after stabilization is 
appropriate.

H. Surface delaminations: remove as necessary, and replace with finish coat material, flush with 
the surrounding surfaces. Skim surface for cosmetic effect with joint compound, either ready 
mix or setting type.

I. Patching holes in ceilings:
1. Reattach adjacent plaster with flat-head wood screws and plastic washers if remaining 

plaster is in good condition. Cover cracks with fiberglass mesh tape, and skim coat all 
with patching compound. For larger holes, use traditional three coat plastering 
techniques, rekeying plaster to wood lath.

J. Bonding Compound:  Apply on unit masonry plaster bases and to existing wood lath as 
applicable.

K. Concealed Plaster:

1. Where plaster application will be concealed behind built-in cabinets, similar furnishings, 
and equipment, apply finish coat.

3.4 PLASTER REPAIRS

A. Repair or replace work to eliminate cracks, dents, blisters, buckles, crazing and check cracking, 
dry outs, efflorescence, sweat outs, and similar defects and where bond to substrate has failed.

3.5 CLEANING AND PROTECTION

A. Remove temporary protection and enclosure of other work.  Promptly remove plaster from door 
frames, windows, and other surfaces not indicated to be plastered.  Repair floors, walls, and 
other surfaces stained, marred, or otherwise damaged during plastering.
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B. Allow plaster materials to cure per manufacturer's recommendations before application of finish 
paint coatings.

END OF SECTION 092300



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

GYPSUM VENEER PLASTERING 092613 - 1

SECTION 092613 - GYPSUM VENEER PLASTERING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Gypsum veneer plaster and gypsum base for veneer plaster at new wall construction.

B. Related Requirements:

1. Section 061053 "Miscellaneous Rough Carpentry" for non-load-bearing wood framing.

1.3 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in original packages, containers, and bundles bearing brand name and 
identification of manufacturer or supplier.

B. Store materials inside under cover and keep them dry and protected against damage from 
weather, direct sunlight, surface contamination, corrosion, construction traffic, and other causes.

C. Stack panels flat on leveled supports off floor or slab to prevent sagging.

1.4 FIELD CONDITIONS

A. Environmental Limitations:  Comply with ASTM C 843 requirements or gypsum veneer plaster 
manufacturer's written recommendations, whichever are more stringent.

B. Room Temperatures:  Maintain not less than 55 deg F (13 deg C) or more than 80 deg F (27 
deg C) for seven days before application of gypsum base and gypsum veneer plaster, 
continuously during application, and after application until veneer plaster is dry.

C. Avoid conditions that result in gypsum veneer plaster drying too rapidly.

1. Distribute heat evenly; prevent concentrated or uneven heat on veneer plaster.
2. Maintain relative humidity levels, for prevailing ambient temperature, that produce 

normal drying conditions.
3. Ventilate building spaces in a manner that prevents drafts of air from contacting surfaces 

during veneer plaster application until it is dry.
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D. Do not install panels that are wet, moisture damaged, or mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, and irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations:  Obtain gypsum veneer plaster products, including gypsum base for veneer 
plaster, joint reinforcing tape, and embedding material, from single manufacturer.

2.2 GYPSUM VENEER PLASTER

A. Two-Component Gypsum Veneer Plaster:  ASTM C 587, with separate formulations; one for 
base-coat application and one for finish-coat application over substrates.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. National Gypsum Company:

1) Base Coat:  Kal-Kote Plaster Base.
2) Smooth Finish Coat:  gauged lime finish-coat

b. USG Corporation:

1) Base Coat:  Diamond Veneer Basecoat Plaster.
2) Smooth Finish Coat:  gauged lime finish-coat

2.3 PANEL PRODUCTS

A. Panel Size:  Provide in maximum lengths and widths available that will minimize joints in each 
area and that correspond with support system indicated.

B. Gypsum Base for Veneer Plaster:  ASTM C 1396/C 1396M.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. CertainTeed Corp.; ProRoc Veneer Plaster Base.
b. Georgia-Pacific Gypsum LLC, Subsidiary of Georgia Pacific; Tough Rock Veneer 

Plaster Base.
c. Lafarge North America Inc.; Plasterbase.
d. National Gypsum Company; Kal-Core Regular.

http://www.specagent.com/LookUp/?ulid=431&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814749&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814750&mf=04&src=wd
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e. USG Corporation; Imperial Regular Gypsum Base.

2. Thickness:  [1/2 inch (12.7 mm).

C. Glass-Mat Interior Gypsum Board:  ASTM C 1658/C 1658M.  With moisture- and mold-
resistant core; glass-mat facing on both sides of panel.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Georgia-Pacific Gypsum LLC, Subsidiary of Georgia Pacific; DensArmor Plus 
Interior Panel.

2. Core:  1/2 inch (12.7 mm), regular type.
3. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274.

2.4 TRIM ACCESSORIES

A. Standard Trim:  ASTM C 1047, provided or approved by manufacturer for use in gypsum 
veneer plaster applications indicated.

1. Material:  Galvanized-steel sheet or aluminum-coated steel sheet or rolled zinc.
2. Shapes:

a. Cornerbead.
b. Bullnose bead.
c. LC-Bead:  J-shaped; exposed long flange receives veneer plaster.
d. L-Bead:  L-shaped; exposed long flange receives veneer plaster.
e. U-Bead:  J-shaped; exposed short flange does not receive veneer plaster.
f. Curved-Edge Cornerbead:  With notched or flexible flanges.
g. Control joints.

2.5 JOINT REINFORCING MATERIALS

A. General:  Comply with joint strength requirements in ASTM C 587 and with gypsum veneer 
plaster manufacturer's written recommendations for each application indicated.

B. Joint Tape:

1. Gypsum Base for Veneer Plaster:  As recommended by gypsum veneer plaster 
manufacturer for applications indicated.

C. Embedding Material for Joint Tape:

1. Gypsum Base for Veneer Plaster:  As recommended by gypsum veneer plaster 
manufacturer for use with joint-tape material and gypsum veneer plaster applications 
indicated.

http://www.specagent.com/LookUp/?uid=123456814758&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=439&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814769&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814769&mf=04&src=wd
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2.6 AUXILIARY MATERIALS

A. General:  Provide auxiliary materials that comply with referenced product standards and 
manufacturer's written recommendations.

B. Bonding Agent:  ASTM C 631, polyvinyl acetate.

C. Steel Drill Screws:  ASTM C 1002 unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 
0.033 to 0.112 inch (0.84 to 2.84 mm) thick.

D. Patching Mortar:  Dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts 
fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for handling and 
placing.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work.

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, or mold 
damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLING PANELS, GENERAL

A. Gypsum Base for Veneer Plaster:  Apply according to ASTM C 844 unless manufacturer's 
written recommendations are more stringent.

1. Do not allow gypsum base to degrade from exposure to sunlight, as evidenced by fading 
of paper facing.

2. Erection Tolerance:  No more than 1/16-inch (1.6-mm) offsets between planes of gypsum 
base panels, and 1/8 inch in 8 feet (3 mm in 2.4 m) noncumulative, for level, plumb, 
warp, and bow.

B. Install panels with face side out.  Butt panels together for a light contact at edges and ends with 
not more than 1/16 inch (1.6 mm) of open space between panels.  Do not force into place.

C. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or back-blocking is provided behind end joints.  Do not place tapered edges against cut 
edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not locate joints, other 
than control joints, at corners of framed openings.
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D. Attach panels to studs so leading edge or end of each panel is attached to open (unsupported) 
edges of stud flanges first.

E. Attach panels to framing provided at openings and cutouts.

F. Form control joints with space between edges of adjoining panels.

G. Cover both sides of partition framing with panels in concealed spaces, including above ceilings, 
except in internally braced chases.

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. (0.74 sq. m) 
in area.

2. Fit panels around ducts, pipes, and conduits.
3. Where partitions intersect open concrete coffers, concrete joists, and other structural 

members projecting below underside of floor/roof slabs and decks, cut panels to fit 
profile formed by coffers, joists, and other structural members; allow 1/4- to 3/8-inch- 
(6.4- to 9.5-mm-) wide joints; seal joints with acoustical sealant.

H. Wood Framing:  Install panels over wood framing, with "floating" internal corner construction.  
Do not attach panels across the flat grain of wide-dimension lumber, including floor joists and 
headers.  "Float" panels over these members or provide control joints to counteract wood 
shrinkage.

I. Fastener Spacing:  Comply with ASTM C 844, manufacturer's written recommendations, and 
fire-resistance-rating requirements.

1. Space screws a maximum of 12 inches (305 mm) o.c. along framing members for wall or 
ceiling application.

3.3 INSTALLING PANELS

A. Install panels for veneer plaster in locations indicated on Drawings.

B. Single-Layer Application:

1. On ceilings, apply gypsum base panels before wall panels, to the greatest extent possible 
and at right angles to framing unless otherwise indicated.

2. On walls, apply gypsum base panels vertically and parallel to framing unless otherwise 
indicated or required by fire-resistance-rated assembly, and minimize end joints.

a. Stagger abutting end joints not less than one framing member in alternate courses 
of panels.

3. On Z-furring, apply gypsum base panels vertically (parallel to framing) with no end 
joints.  Locate edge joints over furring members.

C. Fasteners:  Drive fasteners flush with gypsum base surface.  Do not overdrive fasteners or cause 
surface depressions.
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D. Single-Layer Fastening Methods:  Apply gypsum base panels to supports with steel drill screws.

3.4 INSTALLING TRIM ACCESSORIES

A. General:  Install trim with back flanges intended for fasteners, and attach to framing with same 
fasteners used for panels.  Otherwise, attach trim according to manufacturer's written 
instructions.

B. Control Joints:  Install according to ASTM C 844 and in specific locations approved by 
Architect.

C. Trim:  Install in the following locations:

1. Cornerbead:  Use at outside corners.
2. Bullnose Bead:  Use at outside corners.
3. LC-Bead:  Use at exposed panel edges.
4. L-Bead:  Use where indicated.
5. U-Bead:  Use at exposed panel edges.

3.5 INSTALLING JOINT REINFORCEMENT

A. Gypsum Base:  Reinforce interior angles and flat joints with joint tape and embedding material 
to comply with ASTM C 843 and with gypsum veneer plaster manufacturer's written 
recommendations.

3.6 GYPSUM VENEER PLASTERING

A. Gypsum Veneer Plaster Mixing:  Mechanically mix gypsum veneer plaster materials to comply 
with ASTM C 843 and with gypsum veneer plaster manufacturer's written recommendations.

B. Gypsum Veneer Plaster Application:  Comply with ASTM C 843 and with veneer plaster 
manufacturer's written recommendations.
1. Two-Component Gypsum Veneer Plaster:

a. Base Coat:  Hand trowel or machine apply base coat over substrate to a uniform 
thickness of 1/16 to 3/32 inch (1.6 to 2.4 mm).  Fill all voids and imperfections.

b. Finish Coat:  Trowel apply finish-coat plaster over base-coat plaster to a uniform 
thickness of 1/16 to 3/32 inch (1.6 to 2.4 mm).

2. Where gypsum veneer plaster abuts only metal door frames, windows, and other units, 
groove finish coat to eliminate spalling.

3. Do not apply veneer plaster to gypsum base if paper facing has degraded from exposure 
to sunlight.  Before applying veneer plaster, use remedial methods to restore bonding 
capability to degraded paper facing according to manufacturer's written 
recommendations.



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

GYPSUM VENEER PLASTERING 092613 - 7

C. Concealed Surfaces:  Do not omit gypsum veneer plaster behind cabinets, furniture, furnishings, 
and similar removable items. 

D. Gypsum Veneer Plaster Finish:  Smooth-troweled finish to match existing plaster finish.

3.7 PROTECTION

A. Protect installed gypsum veneer plaster from damage from weather, condensation, construction, 
and other causes during remainder of the construction period.

B. Remove and replace gypsum veneer plaster and gypsum base panels that are wet, moisture 
damaged, or mold damaged.

1. Indications that gypsum base panels are wet or moisture damaged include, but are not 
limited to, discoloration, sagging, and irregular shape.

2. Indications that gypsum base panels are mold damaged include, but are not limited to, 
fuzzy or splotchy surface contamination and discoloration.

END OF SECTION 092613
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SECTION 092900 - GYPSUM BOARD

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Interior gypsum board for walls and ceilings.
2. Moisture and mold-resistant gypsum board.
3. Cementitous backer board tile substrate.
4. Interior gypsum board associated with gypsum shaft wall assemblies.

B. Related Requirements:
3. Section 092116.23 "Gypsum Board Shaft Wall Assemblies" for metal shaft-wall framing, 

gypsum shaft liners, and other components of shaft-wall assemblies not specified in this 
section.

1.3 QUALITY ASSURANCE

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E 119 by an 
independent testing agency.

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 
to those tested in assembly indicated according to ASTM E 90 and classified according to 
ASTM E 413 by an independent testing agency.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.

1.5 DELIVERY, STORAGE AND HANDLING

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of damage.  Stack 
panels flat and supported on risers on a flat platform to prevent sagging.
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1.6 FIELD CONDITIONS

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written recommendations, whichever are more stringent.

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.

C. Do not install panels that are wet, those that are moisture damaged, and those that are mold 
damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E 119 by an 
independent testing agency.

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical 
to those tested in assembly indicated according to ASTM E 90 and classified according to 
ASTM E 413 by an independent testing agency.

2.2 GYPSUM BOARD, GENERAL

A. Size:  Provide maximum lengths and widths available that will minimize joints in each area and 
that correspond with support system indicated.

2.3 INTERIOR GYPSUM BOARD

A. Manufacturers:  Subject to compliance with performance and LEED requirements, provide one 
of the following.  Basis-of-Design Product: American Gypsum

1. American Gypsum.
2. Georgia-Pacific Gypsum LLC.
3. Lafarge North America Inc.
4. National Gypsum Company.
5. PABCO Gypsum.
6. USG Corporation. 

B. Gypsum Board, Type X:  ASTM C 1396/C 1396M.

1. Wall Board Thickness:  5/8 inch (15.9 mm)

http://www.specagent.com/LookUp/?ulid=249&mf=04&src=wd
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2. Ceiling Board Thickness: 1/2 inch (12.7 mm) where two layers are indicated at underside 
of roof trusses or where indicated at horizontal shaft wall assemblies.

3. Long Edges:  Tapered 

C. Gypsum Ceiling Board:  ASTM C 1396/C 1396M.

1. Thickness:  5/8 inch (15.9 mm) typical
2. Long Edges:  Tapered.

D. Moisture and Mold-Resistant Gypsum Board: ASTM C 1396, C 473, C840, D 3273, G 21. With 
moisture- and mold-resistant core and paper surfaces.

1. Core: Noncombustible, moisture, and mold-resistant, 5/8 inch, Type X.
2. Long Edges: Tapered.
3. Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3273.

2.6 TILE BACKING PANELS

B. Cementitious Backer Units: ANSI A118.9 and ASTM C 1288 or ASTM C 1325, with 
manufacturer's standard edges.

1. Manufacturers:  Subject to compliance with performance requirements and fire rating 
requirements indicated on the drawings provide a product by one of the following 
manufacturers:

a. C-Cure
b. CertainTeed Corporation
c. Custom Building Products
d. FinPan, Inc.
e. National Gypsum Company
f. United States Gypsum Company

1. Thickness: 5/8 inch (15.9 mm)
2. Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274.

2.4 TRIM ACCESSORIES

A. Interior Trim:  ASTM C 1047.

1. Material:  Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced 
galvanized steel sheet.

2. Shapes:

a. Cornerbead.
b. Bullnose bead.
c. LC-Bead:  J-shaped; exposed long flange receives joint compound.
d. L-Bead:  L-shaped; exposed long flange receives joint compound.
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e. U-Bead:  J-shaped; exposed short flange does not receive joint compound.
f. Expansion (control) joint.

2.5 JOINT TREATMENT MATERIALS

A. General:  Comply with ASTM C 475/C 475M.

B. Joint Tape:

1. Interior Gypsum Board:  Paper.
2. Exterior Gypsum Soffit Board: Paper.
3. Tile Backing Panels:  As recommended by panel manufacturer.

C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible 
with other compounds applied on previous or for successive coats.

1. Prefilling:  At open joints and damaged surface areas, use setting-type taping compound.
2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and 

trim flanges, use setting-type taping compound.

a. Use setting-type compound for installing paper-faced metal trim accessories.

3. Fill Coat:  For second coat, use setting-type, sandable topping compound.
4. Finish Coat:  For third coat, use drying-type, all-purpose compound.

D. Joint Compound for Tile Backing Panels:

1. Cementitious Backer Units: As recommended by backer unit manufacturer.

2.6 AUXILIARY MATERIALS

A. General:  Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written recommendations.

B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 
0.033 to 0.112 inch thick.

2. For fastening cementitious backer units, use screws of type and size recommended by 
panel manufacturer.

C. Thermal and Sound Attenuation Insulation:  As specified in Division 07 Section “Thermal 
Insulation”.

D. Acoustical Joint Sealant As specified in Division 07 Section “Joint Sealant”.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer 
present, for compliance with requirements and other conditions affecting performance.

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold 
damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 APPLYING AND FINISHING PANELS, GENERAL

A. Comply with ASTM C 840.

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 
abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels 
not less than one framing member.

C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with 
not more than 1/16 inch (1.5 mm) of open space between panels.  Do not force into place.

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered 
edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not 
make joints other than control joints at corners of framed openings.

E. Form control and expansion joints with space between edges of adjoining gypsum panels.

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 
etc.), except in chases braced internally.

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. (0.7 sq. m) in 
area.

2. Fit gypsum panels around ducts, pipes, and conduits.
3. Where partitions intersect structural members projecting below underside of floor/roof 

slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 
1/4- to 3/8-inch- (6.4- to 9.5-mm-) wide joints to install sealant.

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments, except floors.  Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these 
locations and trim edges with edge trim where edges of panels are exposed.  Seal joints between 
edges and abutting structural surfaces with acoustical sealant.

H. Wood Framing: Install gypsum panels over wood framing, with floating internal corner 
construction. Do not attach gypsum panels across the flat grain of wide-dimension lumber, 
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including floor joists and headers. Float gypsum panels over these members or provide control 
joints to counteract wood shrinkage.

I. STC-Rated Assemblies:  Seal construction at perimeters, behind control joints, and at openings 
and penetrations with a continuous bead of acoustical sealant.  Install acoustical sealant at both 
faces of partitions at perimeters and through penetrations.  Comply with ASTM C 919 and with 
manufacturer's written recommendations for locating edge trim and closing off sound-flanking 
paths around or through assemblies, including sealing partitions above acoustical ceilings.

J. Install sound attenuation blankets before installing gypsum panels unless blankets are readily 
installed after panels have been installed on one side.

3.3 APPLYING INTERIOR GYPSUM BOARD

A. Install interior gypsum board in the following locations:

1. Type X Gypsum Board:

a. All wall board except where wall board is indicated to be another material.

2. Moisture- and Mold-Resistant Gypsum Board: 

a. At all restrooms walls NOT scheduled to receive tile.
b. At all window surrounds at sills, jambs and heads 
c. At all Ceilings of showers.

3. Cementitious Backer Board 

a. Behind wall tile in restrooms.

B. Single-Layer Application:

1. On ceilings, apply gypsum panels before wall/partition board application to greatest 
extent possible and at right angles to framing, unless otherwise indicated.

2. On partitions/walls, apply gypsum panels vertically (parallel to framing), unless 
otherwise indicated or required by fire-resistance-rated assembly, and minimize end 
joints.

a. Stagger abutting end joints not less than one framing member in alternate courses 
of panels.

b. At stairwells and other high walls, install panels horizontally, unless otherwise 
indicated or required by fire-resistance-rated assembly.

3. Fastening Methods:  Apply gypsum panels to supports with steel drill screws.

3.4 INSTALLATION OF TILE BACKING PANELS

A. Cementitious Backer Units: ANSI A108.11, at locations indicated to receive tile.
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B. Water-Resistant Backing Board: Install where indicated with 1/4-inch (6.4-mm) gap where 
panels abut other construction or penetrations.

C. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a 
uniform plane across panel surfaces.

3.5 INSTALLING TRIM ACCESSORIES

A. General:  For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels.  Otherwise, attach trim according to manufacturer's written 
instructions.

B. Control Joints:  Install control joints at locations indicated on Drawings and according to 
ASTM C 840 and in specific locations approved by Architect for visual effect.

C. Interior Trim:  Install in the following locations:

1. Cornerbead:  Use at outside corners.
2. LC-Bead:  Use at exposed panel edges.
3. U-Bead:  Use at exposed panel edges and where indicated.

3.6 FINISHING GYPSUM BOARD

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for 
decoration.  Promptly remove residual joint compound from adjacent surfaces.

B. Prefill open joints and damaged surface areas.

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 
intended to receive tape.

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to 
ASTM C 840:

1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated.
2. Level 2:  Panels that are substrate for tile and are concealed at fire ratings.
3. Level 4:  At panel surfaces that will be exposed to view unless otherwise indicated.

a. Primer and its application to surfaces are specified in other Section 099123 
"Interior Painting." 

F. Cementitious Backer Units: Finish according to manufacturer's written instructions.
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3.7 PROTECTION

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 
non-drywall surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall 
application.

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period.

C. Remove and replace panels that are wet, moisture damaged, and mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration.

END OF SECTION 092900
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SECTION 093000 - TILING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

A. Ceramic tile.
B. Stone thresholds.
C. Crack isolation membrane.
D. Tile backing panels.
E. Metal edge strips.
F. Waterproofing Membranes 

1.3 DEFINITIONS

A. Remove:  Detach items from existing construction and legally dispose of them off-site.

B. Existing to Remain:  Existing items of construction that are not to be permanently removed and 
that are not otherwise indicated to be removed.

C. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, 
and store within space, clearly labeled, for next phase of work.

D. General:  Definitions in the ANSI A108 series of tile installation standards and in ANSI A137.1 
apply to Work of this Section unless otherwise specified.

E. ANSI A108 Series:  ANSI A108.01, ANSI A108.02, ANSI A108.1A, ANSI A108.1B, 
ANSI A108.1C, ANSI A108.4, ANSI A108.5, ANSI A108.6, ANSI A108.8, ANSI A108.9, 
ANSI A108.10, ANSI A108.11, ANSI A108.12, ANSI A108.13, ANSI A108.14, 
ANSI A108.15, ANSI A108.16, and ANSI A108.17, which are contained in "American 
National Standard Specifications for Installation of Ceramic Tile."

F. Module Size:  Actual tile size plus joint width indicated.

G. Face Size:  Actual tile size, excluding spacer lugs.
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1.4 MATERIALS OWNERSHIP

A. Unless otherwise indicated, demolition waste becomes property of Contractor.

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones 
and their contents, commemorative plaques and tablets, and other items of interest or value to 
Owner that may be uncovered during demolition remain the property of Owner.

A. Carefully salvage in a manner to prevent damage and promptly return to Owner.

1.5 PREINSTALLATION MEETINGS

A. Predemolition Conference:  Conduct conference at Project site.

A. Inspect and discuss condition of construction to be selectively demolished.
B. Review structural load limitations of existing structure.
C. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress and avoid 
delays.

D. Review requirements of work performed by other trades that rely on substrates exposed 
by selective demolition operations.

E. Review areas where existing construction is to remain and requires protection.

1.6 INFORMATIONAL SUBMITTALS

A. Predemolition Photographs or Video: Show existing conditions of adjoining construction, 
including finish surfaces, that might be misconstrued as damage caused by demolition 
operations. Comply with Section 013233 "Photographic Documentation." Submit before Work 
begins.

1.7 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Shop Drawings:  Show locations of each type of tile and tile pattern, including mosaic designs 
in borders and field locations.  Show widths, details, and locations of expansion, contraction, 
control, and isolation joints in tile substrates and finished tile surfaces.

C. Samples for Verification:

A. Full-size units of each type and composition of tile and for each color and finish required. 
Submit two (2) samples of each type and color specified. 

B. Full-size units of each type of trim and accessory for each color and finish required. 
Submit two (2) samples of each type and color specified.

C. Stone thresholds in 6-inch (150-mm) lengths.
D. Metal edge strips in 6-inch (150-mm) lengths.
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1.8 CLOSEOUT SUBMITTALS

A. Inventory:  Submit a list of items that have been removed and salvaged that may be uncovered 
as indicated under item 1.4.B above.

1.9 QUALITY ASSURANCE

A. Source Limitations for Tile:  Obtain tile of each type and color or finish from one source or 
producer.

A. Obtain tile of each type and color or finish from same production run and of consistent 
quality in appearance and physical properties for each contiguous area.

B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality 
for each mortar, adhesive, and grout component from one manufacturer and each aggregate 
from one source or producer.

C. Source Limitations for Other Products:  Obtain each of the following products specified in this 
Section from a single manufacturer for each product:

A. Stone thresholds.
B. Waterproof membrane.
C. Crack isolation membrane.
D. Joint sealants.
E. Cementitious backer units.
F. Metal edge strips.

D. Preinstallation Conference:  Conduct conference at Project site. Contractor, Subcontractor, 
Material Suppliers, Manufacturer’s Representatives, Architect, Owner’s Representatives shall 
be notified of conference. A minimum notice of one week (5 business days) shall be given to all 
parties.

A. Review requirements in ANSI A108.01 for substrates and for preparation by other trades.

1.10 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store packaged materials in original containers with seals unbroken and labels intact 
until time of use.  Comply with requirements in ANSI A137.1 for labeling tile packages.

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location.

C. Store aggregates where grading and other required characteristics can be maintained and 
contamination can be avoided.

D. Store liquid materials in unopened containers and protected from freezing.
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E. Handle tile that has temporary protective coating on exposed surfaces to prevent coated surfaces 
from contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, 
remove coating from bonding surfaces before setting tile.

1.11 PROJECT CONDITIONS

A. Environmental Limitations:  Do not install tile until construction in spaces is complete and 
ambient temperature and humidity conditions are maintained at the levels indicated in 
referenced standards and manufacturer's written instructions.

B. Retain "Historic Areas" Paragraph below if historic removal or dismantling is required.

C. Historic Areas:  Demolition and hauling equipment and other materials shall be of sizes that 
clear surfaces within existing exterior openings, including temporary protection of exterior 
openings.  Protect all surfaces at exterior openings that are indicated to remain and to be 
restored.

D. Storage or sale of removed items or materials on-site is not permitted.

E. Utility Service:  Maintain existing utilities on site indicated to remain and protect them against 
damage during selective demolition operations.

F. Maintain fire-protection facilities in service during selective demolition operations

1.12 EXTRA MATERIALS

A. Furnish extra materials that match and are from same production runs as products installed and 
that are packaged with protective covering for storage and identified with labels describing 
contents.

A. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount 
installed for each type, composition, color, pattern, and size indicated. 

B. Grout:  Furnish quantity of grout equal to 3 percent of amount installed for each type, 
composition, and color indicated.

PART 2 - PRODUCTS

2.1 PRODUCTS, GENERAL

A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1 for types, 
compositions, and other characteristics indicated.

A. Provide tile complying with Standard grade requirements unless otherwise indicated.

B. ANSI Standards for Tile Installation Materials:  Provide materials complying with 
ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced 
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by TCA installation methods specified in tile installation schedules, and other requirements 
specified.

C. Factory Blending:  For tile exhibiting color variations within ranges, blend tile in factory and 
package so tile units taken from one package show same range in colors as those taken from 
other packages and match approved Samples.

D. Factory-Applied Temporary Protective Coating:  Where indicated under tile type, protect 
exposed surfaces of tile against adherence of mortar and grout by precoating with continuous 
film of petroleum paraffin wax, applied hot.  Do not coat unexposed tile surfaces.

2.2 TILE PRODUCTS

A. Basis of Design Manufacturers: The following manufacturers are indicated throughout this 
section. The contact information for each is provided below for convenience:
A. American Restoration Tile – Contact Erin Oliver, (501) 455-1000, 

info@restorationtile.com
B. Architessa – Contact Deborah Webb, (704) 984-2135, deborah@architessa.com
C. Daltile – Contact Lowery Dameron, (704) 839-1985, lowery.dameron@daltile.com 
D. Metropolitan Ceramics, Roca Tile, and Sonoma Tilemakers – Contact Lindsay Hall, 

(803) 528-5439, lindsay@palmettotile.com

B. Custom Unglazed Porcelain Mosaic Floor Tile Types: PMT-1, PMT-2, PMT-3, PMT-4, 
PMT-5, PMT-6, PMT-7, PMT-8, and PMT-9.

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following:

1. American Restoration Tile (Basis of Design – See Finish Schedule).
2. Daltile; Division of Dal-Tile International Inc.
3. Clay Squared to Infinity – Historic Tile Collection – Unglazed Porcelain Floor.
4. Heritage Tile, LLC – Subway Mosaics.

B. Composition: Vitrified Porcelain, made in the United States of America with 
domestically sourced raw materials. 

C. Module Size: 1” x 1” and 1-1/4” x 1-1/4”, as indicated in drawings.
D. Module Shape: Square and Hexagon, as indicated in drawings.
E. Thickness: 1/4 inch (6.4 mm), minimum.
F. Face: Plain with square edges.
G. Surface: Smooth.
H. Dynamic Coefficient of Friction: Not less than 0.42.
I. Finish: None (unglazed).
J. Tile Color and Pattern: As selected by Architect from manufacturer's full range. All 

borders and field tile designs are shown in drawings and are custom created referencing 
historical patterns. Manufacturers and products unable to recreate designs as shown in 
drawings will not be considered. 

K. Grout Color: As selected by Architect from manufacturer's full range.
L. Remarks: Reference manufacturer’s installation instructions. Failure to comply with 

requirements can result in damaged tile. 

mailto:info@restorationtile.com
mailto:deborah@architessa.com
mailto:lowery.dameron@daltile.com
mailto:lindsay@palmettotile.com
http://www.specagent.com/LookUp/?ulid=273&mf=04&src=wd


University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

TILING 093000 - 6

C. Glazed Wall Tile Types: CT-1, CTB-1, and CTT-1.

A. Basis-of-Design Product:  Subject to compliance -with requirements, provide product 
indicated on Drawings or comparable product by one of the following:

1. Roca Tile; Palmetto Tile Distributors (Basis of Design – See Finish Schedule).
2. Daltile; Division of Dal-Tile International Inc.
3. Garden State Tile.

B. Module Size (CT-1): 4” x 10”.
C. Thickness: 6 - 8 mm.
D. Face: Plain.
E. Finish: Bright, clear glaze.
F. Tile Color and Pattern: As selected by Architect from manufacturer's full range as 

indicated in drawings.
G. Grout Color: As selected by Architect from manufacturer's full range.

H. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where 
applicable and matching characteristics of adjoining flat tile. Provide shapes as follows, 
selected from manufacturer's standard shapes:
1. Base (CTB-1): Surface, module size 6” x 10”. Provide factory outside corner, as 

indicated in drawings.
2. Wainscot Cap (CTT-1): Surface molding, module size 3” x 10”. Provide factory 

outside corner, as indicated in drawings.
3. Field Tile External Corners: Surface bullnose, same size as adjoining flat tile.
4. Internal Corners: Field-butted square corners. For coved base and cap use angle 

pieces designed to fit with stretcher shapes.

2.3 THRESHOLDS

A. General:  Fabricate to sizes and profiles indicated or required to provide transition between 
adjacent floor finishes.

A. Bevel edges at 1:2 slope, with lower edge of bevel aligned with or up to 1/16 inch (1.5 
mm) above adjacent floor surface.  Finish bevel to match top surface of threshold.  Limit 
height of threshold to 1/2 inch (12.7 mm) or less above adjacent floor surface.

B. Natural Stone Thresholds:  ASTM C 503, with a minimum abrasion resistance of 12 per 
ASTM C 1353 or ASTM C 241 and with honed finish.

A. Description:  Fabricated per TCNA TR611, unless otherwise specified on the drawings.

2.4 TILE BACKING PANELS

A. See Specification Section 092900 “Gypsum Board”. Provide new tile backing panel under all 
new tile wall substrates.

http://www.specagent.com/LookUp/?ulid=273&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812513&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812514&mf=04&src=wd


University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

TILING 093000 - 7

2.5 WATERPROOF MEMBRANES

A. General: Manufacturer's standard product that is recommended by the manufacturer for the 
application indicated.  Include reinforcement and accessories recommended by manufacturer.

A. Manufacturer's standard product complies with ANSI A118.10 for use under thinset tile 
installation.

B. Thin Set Waterproof Membrane - Polyethylene Sheet:  Polyethylene faced on both sides with 
fleece webbing; 0.008-inch (0.203-mm) nominal thickness.

2.6 CRACK ISOLATION MEMBRANE

A. General:  Manufacturer's standard product, selected from the following that complies with 
ANSI A118.12 for standard performance and is recommended by the manufacturer for the 
application indicated.  Include reinforcement and accessories recommended by manufacturer.

A. Provide crack isolation membranes as recommended by the tile manufacturer to prevent 
cracks and contraction in slab from telegraphing through the tile.  Conditions this could 
be used include but are not limited to construction joints, contraction joints, saw joints, 
minor cracks slabs, and any other conditions that could damage the tile in the future due 
to normal slab movement.

B. Polyethylene Sheet:  Polyethylene faced on both sides with fleece webbing; 0.008-inch (0.203-
mm) nominal thickness.

2.7 SETTING MATERIALS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. Boiardi Products; a QEP company.
2. Bonsal American; an Oldcastle company.
3. Bostik, Inc.
4. C-Cure.
5. Custom Building Products.
6. Jamo Inc.
7. Laticrete International, Inc.
8. MAPEI Corporation.
9. Mer-Kote Products, Inc.
10. Southern Grouts & Mortars, Inc.
11. Summitville Tiles, Inc.
12. TEC; a subsidiary of H. B. Fuller Company.

B. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4.

1. For wall applications, provide mortar that complies with requirements for nonsagging 
mortar in addition to the other requirements in ANSI A118.4.

http://www.specagent.com/LookUp/?uid=123456814901&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814902&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792705&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792706&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792707&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792708&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792709&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792710&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792711&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792712&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792713&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814903&mf=04&src=wd
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C. Portland Cement Mortar (Thickset) Installation Materials: ANSI A108.02.

1. Cleavage Membrane: Asphalt felt, ASTM D 226/D 226M, Type I (No. 15); or 
polyethylene sheeting, ASTM D 4397, 4.0 mils (0.1 mm) thick..

2. Reinforcing Wire Fabric: Galvanized, welded-wire fabric, 2 by 2 inches (50.8 by 50.8 
mm) by 0.062-inch (1.57-mm) diameter; comply with ASTM A 185/A 185M and 
ASTM A 82/A 82M, except for minimum wire size.

2.8 GROUT MATERIALS

A. Sand-Portland Cement Grout: ANSI A108.10, consisting of white or gray cement and white or 
colored aggregate as required to produce color indicated.

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following:

1. Boiardi Products; a QEP company.
2. Bonsal American; an Oldcastle company.
3. Bostik, Inc.
4. C-Cure.
5. Custom Building Products.
6. Jamo Inc.
7. Laticrete International, Inc. (Basis of Design – Spectralock 1).
8. MAPEI Corporation.
9. Southern Grouts & Mortars, Inc.
10. Summitville Tiles, Inc.
11. TEC; a subsidiary of H. B. Fuller Company.

2.9 MISCELLANEOUS MATERIALS

A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based 
formulation provided or approved by manufacturer of tile-setting materials for installations 
indicated.

B. Temporary Protective Coating:  Either product indicated below that is formulated to protect 
exposed surfaces of tile against adherence of mortar and grout; compatible with tile, mortar, and 
grout products; and easily removable after grouting is completed without damaging grout or tile.

A. Petroleum paraffin wax, fully refined and odorless, containing at least 0.5 percent oil with 
a melting point of 120 to 140 deg F (49 to 60 deg C) per ASTM D 87.

B. Grout release in form of manufacturer's standard proprietary liquid coating that is 
specially formulated and recommended for use as temporary protective coating for tile.
1. Basis of Design for Unglazed Porcelain Mosaic Tiles: Aqua Mix Grout Release, 

two (2) coat minimum.
2. Basis of Design for Glazed Wall Tiles: Aqua Mix Sealer’s Choice Gold.

http://www.specagent.com/LookUp/?ulid=305&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814915&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814916&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792608&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792611&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792615&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792618&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792620&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792621&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792624&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792626&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814917&mf=04&src=wd
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C. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and 
grout surfaces, specifically approved for materials and installations indicated by tile and grout 
manufacturers.

D. Grout Sealer:  Manufacturer's standard silicone product for sealing grout joints and that does not 
change color or appearance of grout.

A. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

1. Bonsal American; an Oldcastle company; Grout Sealer.
2. Bostik, Inc.; CeramaSeal 
3. C-Cure; Penetrating Sealer 978.
4. Custom Building Products; Grout and Tile Sealer.
5. Jamo Inc.; Penetrating Sealer.
6. MAPEI Corporation; 004, Keraseal Penetrating Sealer for Unglazed Grout and 

Tile.
7. Southern Grouts & Mortars, Inc.; Silicone Grout Sealer.
8. Summitville Tiles, Inc.; SL-15, Invisible Seal Penetrating Grout and Tile Sealer.
9. TEC; a subsidiary of H. B. Fuller Company; TA-256 Penetrating Silicone Grout 

Sealer.

E. Tile and Grout Sealer (solvent-based): Manufacturer's standard product for sealing unglazed 
grout joints and that does not change color or appearance of grout.

1. Basis of Design for Unglazed Porcelain Mosaic Tiles (PMT-1, PMT-2, PMT-3, 
PMT-4, PMT-5, PMT-6, PMT-7, PMT-8, and PMT-9): Laticrete STONETECH 
Enhancer Pro or Laticrete STONETECH Impregnator Pro. Products not equal to 
those noted above will not be accepted.

2.10 MIXING MORTARS AND GROUT

A. Mix mortars and grouts to comply with referenced standards and mortar and grout 
manufacturers' written instructions.

B. Add materials, water, and additives in accurate proportions.

C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and 
other procedures to produce mortars and grouts of uniform quality with optimum performance 
characteristics for installations indicated.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of installed tile.

http://www.specagent.com/LookUp/?ulid=311&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814932&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814933&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814934&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814935&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814936&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814937&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814938&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814939&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814940&mf=04&src=wd
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A. Verify that substrates for setting tile are firm, dry, clean, free of coatings that are 
incompatible with tile-setting materials including curing compounds and other substances 
that contain soap, wax, oil, or silicone; and comply with flatness tolerances required by 
ANSI A108.01 for installations indicated.

B. Verify that concrete substrates for tile floors installed with thin-set mortar comply with 
surface finish requirements in ANSI A108.01 for installations indicated.

1. Verify that surfaces that received a steel trowel finish have been mechanically 
scarified.

2. Verify that protrusions, bumps, and ridges have been removed by sanding or 
grinding.

C. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical 
units of work, and similar items located in or behind tile has been completed.

D. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if 
not coordinated, adjust joint locations in consultation with Architect.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with adhesives 
or thin-set mortar with trowelable leveling and patching compound specifically recommended 
by tile-setting material manufacturer.

B. Blending:  For tile exhibiting color variations, verify that tile has been factory blended and 
packaged so tile units taken from one package show same range of colors as those taken from 
other packages and match approved Samples.  If not factory blended, either return to 
manufacturer or blend tiles at Project site before installing.

C. Field-Applied Temporary Protective Coating:  If indicated under tile type or needed to prevent 
grout from staining or adhering to exposed tile surfaces, precoat them with continuous film of 
temporary protective coating, taking care not to coat unexposed tile surfaces.

3.3 TILE INSTALLATION

A. Comply with TCNA's "Tile Council of North America" handbook for TCNA installation 
methods specified in tile installation schedules.  Comply with parts of the ANSI A108 Series 
"Specifications for Installation of Ceramic Tile" that are referenced in TCNA installation 
methods, specified in tile installation schedules, and apply to types of setting and grouting 
materials used.

A. For the following installations, follow procedures in the ANSI A108 Series of tile 
installation standards for providing 95 percent mortar coverage:
1. Tile floors in wet areas.
2. Tile floors composed of tiles 8 by 8 inches (200 by 200 mm) or larger.
3. Tile floors composed of rib-backed tiles.
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B. Extend tile work into recesses and under or behind equipment and fixtures to form complete 
covering without interruptions unless otherwise indicated.  Terminate work neatly at 
obstructions, edges, and corners without disrupting pattern or joint alignments.

C. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring 
visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for 
straight aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, and other 
penetrations so plates, collars, or covers overlap tile.

D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges.

E. Jointing Pattern:  Lay tile in pattern as indicated on the drawings. Lay out tile work and center 
tile fields in both directions in each space or on each wall area.  Lay out tile work to minimize 
the use of pieces that are less than half of a tile.  Provide uniform joint widths unless otherwise 
indicated.

A. For tile mounted in sheets, make joints between tile sheets same width as joints within 
tile sheets so joints between sheets are not apparent in finished work.

B. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be same 
size, align joints.

C. Where tiles are specified or indicated to be whole integer multiples of adjoining tiles on 
floor, base, walls, or trim, align joints unless otherwise indicated.

F. Joint Widths:  Install tiles with joint widths specified by manufacturer. If none specified or 
otherwise indicated in drawings, install tile with the following joint widths:
A. Porcelain Mosaic Tile and Stone Mosaic Tile: 3/32 inch, or as established on sheets.
B. Ceramic Tile: 3/16 inch

G. Layout tile wainscots to dimensions indicated. 

H. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, 
contraction, and isolation joints, where indicated.  Form joints during installation of setting 
materials, mortar beds, and tile.  Do not saw-cut joints after installing tiles.

I. Where joints occur in concrete substrates, locate joints in tile surfaces directly above them.

J. Stone Thresholds:  Install stone thresholds in same type of setting bed as adjacent floor unless 
otherwise indicated.
A. Do not extend crack isolation membrane under thresholds set in dry-set portland cement 

or latex-portland cement mortar.  Fill joints between such thresholds and adjoining tile set 
on crack isolation membrane with elastomeric sealant.

K. Metal Edge Strips: N/A

L. Grout Sealer:  Apply grout sealer to cementitious grout joints in tile floors and tile walls 
according to grout-sealer manufacturer's written instructions.  As soon as grout sealer has 
penetrated grout joints, remove excess sealer and sealer from tile faces by wiping with soft 
cloth.
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3.4 WATERPROOFING INSTALLATION

A. Install waterproofing to comply with ANSI A108.13 and manufacturer's written instructions to 
produce waterproof membrane of uniform thickness that is bonded securely to substrate. When 
waterproofing is specified for floor only, extend membrane up adjacent walls a minimum of 3”.

B. Allow waterproofing to cure and verify by testing that it is watertight before installing tile or 
setting materials over it.

3.5 CRACK ISOLATION MEMBRANE INSTALLATION

A. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written 
instructions to produce membrane of uniform thickness and bonded securely to substrate.

B. Do not install tile or setting materials over crack isolation membrane until membrane has cured.

C. Limit installation of crack isolation membrane to over cracks identified by contractor and tile 
installer and as coordinate with architect. 

3.6 CLEANING AND PROTECTING

A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are 
free of foreign matter.

A. Remove latex-portland cement grout residue from tile as soon as possible.
B. Clean grout smears and haze from tile according to tile and grout manufacturer's written 

instructions but no sooner than 10 days after installation.  Use only cleaners 
recommended by tile and grout manufacturers and only after determining that cleaners 
are safe to use by testing on samples of tile and other surfaces to be cleaned.  Protect 
metal surfaces and plumbing fixtures from effects of cleaning.  Flush surfaces with clean 
water before and after cleaning.

C. Remove temporary protective coating by method recommended by coating manufacturer 
and that is acceptable to tile and grout manufacturer.  Trap and remove coating to prevent 
drain clogging.

B. Protect installed tile work with kraft paper or other heavy covering during construction period to 
prevent staining, damage, and wear.  If recommended by tile manufacturer, apply coat of neutral 
protective cleaner to completed tile walls and floors.

C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is 
completed.

D. Before final inspection, remove protective coverings and rinse neutral protective cleaner from 
tile surfaces.
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3.7 INTERIOR TILE INSTALLATION SCHEDULE

A. Interior Floor Installations, Wood Subfloor:

A. Tile Installation TCNA 144 with Waterproofing Membrane:  Thin-set mortar; for above-
ground conditions. For Unglazed Porcelain Mosaic Tiles, see additional instructions in 
subparagraph 3.7.E.A.

1. Tile Types:  All mosaic floor tile types, as indicated on drawings.
2. Thin-Set Mortar:  Latex-Portland Cement Mortar.
3. Waterproofing Membrane: Polyethylene Sheet (restrooms)
4. Tile Grout:  Sand-Portland Cement Grout.

B. Interior Wall Installation, Wood or Metal Studs:

A.  TCNA W244C or TCNA W244F: thinset mortar on cementitious backer units or fiber-
cement backer board. 

1. Ceramic Tile Type: All types.
2. Thin-Set Mortar:  Latex-Portland Cement Mortar.
3. Grout:  Sand-Portland Cement Grout.
4. Note that most furan grouts are not compatible with portland cement setting 

materials.  

END OF SECTION 093000
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SECTION 096513 - RESILIENT BASE AND ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Resilient molding accessories.
2. Metal Edge strips.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product.

B. Samples for Verification:  For each type of product indicated and for each color, texture, and 
pattern required in manufacturer's standard-size Samples, but not less than 12 inches (300 mm) 
long.

C. Product Schedule: For resilient base and accessory products. Use same designations indicated 
on Drawings.

1.3 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

1. Furnish not less than 10 linear feet (3 linear m) for every 500 linear feet (150 linear m) or 
fraction thereof, of each type, color, pattern, and size of resilient product installed.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Store resilient products and installation materials in dry spaces protected from the weather, with 
ambient temperatures maintained within range recommended by manufacturer, but not less than 
50 deg F (10 deg C) or more than 90 deg F (32 deg C).

1.5 FIELD CONDITIONS

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 
70 deg F (21 deg C) or more than 95 deg F (35 deg C), in spaces to receive resilient products 
during the following time periods:

1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.
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B. After installation and until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer, but not less than 55 deg F (13 deg C) or more than 95 deg F (35 
deg C).

C. Install resilient products after other finishing operations, including painting, have been 
completed.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Verify products comply with the requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers."

2.2 RUBBER MOLDING ACCESSORIES

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. Johnsonite; A Tarkett Company. (Basis of Design) 
2. Roppe Corporation, USA.
3. VPI, LLC, Floor Products Division.

B. Description:  Resilient edge and ramp profiles for flooring transitions.

C. Profile and Dimensions:  As indicated on Drawings.

D. Locations:  As indicated on Drawings.

E. Colors and Patterns:  To be selected from manufacturer’s full range.

2.3 INSTALLATION MATERIALS

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 
blended hydraulic-cement-based formulation provided or approved by resilient-product 
manufacturer for applications indicated.

B. Adhesives:  Water-resistant type recommended by resilient-product manufacturer for resilient 
products and substrate conditions indicated.

1. Adhesives shall have a VOC content of 50 g/L or less.
2. Adhesives shall comply with the testing and product requirements of the California 

Department of Public Health's "Standard Method for the Testing and Evaluation of 
Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 
Chambers."

http://www.arcomnet.com/sustainable_design.aspx?topic=201
http://www.specagent.com/LookUp/?ulid=7590&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853242&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853243&mf=04&src=wd
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, with Installer present, for compliance with requirements for maximum 
moisture content and other conditions affecting performance of the Work.

1. Verify that finishes of substrates comply with tolerances and other requirements specified 
in other Sections and that substrates are free of cracks, ridges, depressions, scale, and 
foreign deposits that might interfere with adhesion of resilient products.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

1. Installation of resilient products indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 
resilient products.

B. Concrete Substrates for Resilient Accessories:  Prepare horizontal surfaces according to 
ASTM F 710.

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by 
manufacturer.  Do not use solvents.

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.
4. Moisture Testing:  Proceed with installation only after substrates pass testing according to 

manufacturer's written recommendations, but not less stringent than the following:

a. Perform anhydrous calcium chloride test according to ASTM F 1869.  Proceed 
with installation only after substrates have maximum moisture-vapor-emission rate 
of 3 lb of water/1000 sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours.

b. Perform relative humidity test using in situ probes according to ASTM F 2170.  
Proceed with installation only after substrates have maximum 75 percent relative 
humidity level.

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate.

D. Do not install resilient products until they are the same temperature as the space where they are 
to be installed.
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1. At least 48 hours in advance of installation, move resilient products and installation 
materials into spaces where they will be installed.

E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 
products.

3.3 RESILIENT ACCESSORY and METAL EDGE INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient accessories.

B. Resilient Molding and Metal Edge Accessories:  Butt to adjacent materials and tightly adhere to 
substrates throughout length of each piece.  Install reducer strips at edges of floor covering that 
would otherwise be exposed.

3.4 CLEANING AND PROTECTION

A. Comply with manufacturer's written instructions for cleaning and protecting resilient products.

B. Perform the following operations immediately after completing resilient-product installation:

1. Remove adhesive and other blemishes from exposed surfaces.
2. Sweep and vacuum horizontal surfaces thoroughly.
3. Damp-mop horizontal surfaces to remove marks and soil.

C. Protect resilient products from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period.

D. Cover resilient products subject to wear and foot traffic until Substantial Completion.

END OF SECTION 096513
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SECTION 096813 - TILE CARPETING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Modular carpet tile. 

B. Related Requirements: 

1. Section 024119 "Selective Demolition" for removing existing floor coverings. 

2. Section 096513 "Resilient Base and Accessories" for resilient wall base and accessories 

installed with carpet tile. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at project site. 

1. Review methods and procedures related to carpet tile installation including, but not 

limited to, the following: 

a. Review ambient conditions and ventilation procedures. 

b. Review subfloor preparation procedures. 

 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include manufacturer's written data on physical characteristics, durability, and fade 

resistance. 

2. Include manufacturer's written installation recommendations for each type of substrate. 

B. Shop Drawings: For carpet tile installation, plans showing the following: 

1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations where 

cutouts are required in carpet tiles. 

2. Carpet tile type, color, and dye lot. 

3. Type of subfloor. 
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4. Type of installation. 

5. Pattern of installation. 

6. Pattern type, location, and direction. 

7. Type, color, and location of insets and borders. 

8. Type, color, and location of edge, transition, and other accessory strips. 

9. Transition details to other flooring materials. 

C. Samples for Initial Selection: For each type of carpet tile. 

1. Include Samples of exposed edge, transition, and other accessory stripping involving 

color or finish selection. 

D. Samples for Verification: For each of the following products and for each color and texture 

required. Label each Sample with manufacturer's name, material description, color, pattern, and 

designation indicated on Drawings and in schedules. 

1. Carpet Tile: Full-size Sample. 

2. Exposed Edge, Transition, and Other Accessory Stripping: 12-inch long Samples. 

E. Product Schedule: For carpet tile. Use same designations indicated on Drawings. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For carpet tile, for tests performed by a qualified testing agency. 

C. Sample Warranty: For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For carpet tiles to include in maintenance manuals. Include the following: 

1. Methods for maintaining carpet tile, including cleaning and stain-removal products and 

procedures and manufacturer's recommended maintenance schedule. 

2. Precautions for cleaning materials and methods that could be detrimental to carpet tile. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Carpet Tile: Full-size units equal to 5 percent of amount installed for each type indicated, 

but not less than 10 sq. yd.  
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1.8 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer who is certified by the International Certified 

Floorcovering Installers Association at the [Commercial II] [Master II] certification level. 

B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 

aesthetic effects, and to set quality standards for fabrication and installation. 

1. Build mockups at locations and in sizes shown on Drawings. 

2. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Comply with the Carpet and Rug Institute's CRI 104. 

1.10 FIELD CONDITIONS 

A. Comply with the Carpet and Rug Institute's CRI 104 for temperature, humidity, and ventilation 

limitations. 

B. Environmental Limitations: Do not deliver or install carpet tiles until spaces are enclosed and 

weathertight, wet-work in spaces is complete and dry, and ambient temperature and humidity 

conditions are maintained at levels planned for building occupants during the remainder of the 

construction period. 

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to 

bond with adhesive and concrete slabs have pH range recommended by carpet tile 

manufacturer. 

D. Where demountable partitions or other items are indicated for installation on top of carpet tiles, 

install carpet tiles before installing these items. 

1.11 WARRANTY 

A. Special Warranty for Carpet Tiles: Manufacturer agrees to repair or replace components of 

carpet tile installation that fail in materials or workmanship within specified warranty period. 

1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic, 

failure of substrate, vandalism, or abuse. 

2. Failures include, but are not limited to, the following: 

a. More than 10 percent edge raveling, snags, and runs. 

b. Dimensional instability. 

c. Excess static discharge. 

d. Loss of tuft-bind strength. 

e. Loss of face fiber. 
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f. Delamination. 

g. Staining and soiling resistance 

h. Color pattern permanency 

i. Edge ravel 

j. Tuft bind 

k. Flammability 

l. Cushion resiliency 

m. Floor release 

n. Top-down moisture resistence 

3. Warranty Period: Lifetime Commercial Warranty 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Products:  Specified carpet tiles are based on particular manufacturers’ products; 

subject to compliance with requirements, comparable carpet tiles of other approved 

manufacturers will be considered.  The Architect will be the exclusive agency for determining 

the equality (aesthetics, material quality, etc.) of any substitute products. 

2.2 CARPET TILE - CPT-1 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

1. Milliken 

2. Approved Equal 

B. Color: As indicated on drawings 

C. Pattern: As indicated on drawings 

D. Fiber Content: 100% Nylon 

E. Fiber Type: “Basis of Design” Milliken-Certified WearOn Nylon 

F. Pile Characteristic: Tufted, Textured Loop 

G. Density (Finished): 6,541 

H. Pile Thickness (Finished): 0.08” (2.03mm)  

I. Stitches:  9.8 per inch 

J. Gauge: 1/12 

K. Tufted face weight: 15 oz/sq yd 
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L. Primary Backing/Backcoating: “Basis of Design” Milliken PVC-Free WellBAC Comfort 

Cushion 

M. Size: 25cm x 1m (9.84”x39.4”) 

N. Soil-Resistance Treatment: StainSmart 

O. Performance Characteristics: 

1. Appearance Retention Rating: Severe Traffice End-Use Applications 

2. Colorfastness to Light: Not less than 4 after 80 hours. 

2.3 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds: Latex-modified, hydraulic-cement-based 

formulation provided or recommended by carpet tile manufacturer. RH of 95% for on-grade 

renovation installation. 

B. Adhesives: Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to suit 

products and subfloor conditions indicated, that comply with flammability requirements for 

installed carpet tile, and are recommended by carpet tile manufacturer for releasable installation. 

C. Resilient and hardwood transition strips as specified on drawings. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for maximum moisture content, alkalinity range, installation tolerances, and other 

conditions affecting carpet tile performance. 

B. Examine carpet tile for type, color, pattern, and potential defects. 

C. Concrete Slabs: Verify that finishes comply with requirements specified in Section 033000 

"Cast-in-Place Concrete" and that surfaces are free of cracks, ridges, depressions, scale, and 

foreign deposits. 

1. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft. and 

perform no fewer than three tests in each installation area and with test areas evenly 

spaced in installation areas. 

a. Relative Humidity Test: Using in situ probes, ASTM F2170. Proceed with 

installation only after substrates have a maximum 95 percent relative humidity 

level measurement. 

b. Perform additional moisture tests recommended in writing by adhesive and carpet 

tile manufacturers. Proceed with installation only after substrates pass testing. 
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3.2 PREPARATION 

A. General: Comply with the Carpet and Rug Institute's CRI 104 and with carpet tile 

manufacturer's written installation instructions for preparing substrates indicated to receive 

carpet tile. 

Retain or revise first paragraph below to suit product and Project; dimensions are recommended by the 

Carpet and Rug Institute. 

B. Use trowelable leveling and patching compounds, according to manufacturer's written 

instructions, to fill cracks, holes, depressions, and protrusions in substrates. Fill or level cracks, 

holes and depressions 1/8 inch (3 mm) wide or wider, and protrusions more than 1/32 inch (0.8 

mm) unless more stringent requirements are required by manufacturer's written instructions. 

C. Concrete Substrates: Remove coatings, including curing compounds, and other substances that 

are incompatible with adhesives and that contain soap, wax, oil, or silicone, without using 

solvents. Use mechanical methods recommended in writing by adhesive and carpet tile 

manufacturers. 

D. Metal Substrates: Clean grease, oil, soil and rust, and prime if recommended in writing by 

adhesive manufacturer. Rough sand painted metal surfaces and remove loose paint. Sand 

aluminum surfaces, to remove metal oxides, immediately before applying adhesive. 

E. Broom and vacuum clean substrates to be covered immediately before installing carpet tile. 

3.3 INSTALLATION 

A. General: Comply with the Carpet and Rug Institute's CRI 104, Section 10, "Carpet Tile," and 

with carpet tile manufacturer's written installation instructions. 

B. Installation Method: As recommended in writing by carpet tile manufacturer.Glue down; install 

every tile with full-spread, releasable, pressure-sensitive adhesive. 

C. Maintain dye-lot integrity. Do not mix dye lots in same area. 

D. Maintain pile-direction patterns. 

E. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in 

furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or seal cut 

edges as recommended by carpet tile manufacturer. 

F. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable 

flanges, alcoves, and similar openings. 

G. Maintain reference markers, holes, and openings that are in place or marked for future cutting 

by repeating on carpet tile as marked on subfloor. Use nonpermanent, nonstaining marking 

device. 

H. Install pattern parallel to walls and borders. 
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3.4 CLEANING AND PROTECTION 

A. Perform the following operations immediately after installing carpet tile: 

1. Remove excess adhesive and other surface blemishes using cleaner recommended by 

carpet tile manufacturer. 

2. Remove yarns that protrude from carpet tile surface. 

3. Vacuum carpet tile using commercial machine with face-beater element. 

B. Protect installed carpet tile to comply with the Carpet and Rug Institute's CRI 104, Section 13.7. 

C. Protect carpet tile against damage from construction operations and placement of equipment and 

fixtures during the remainder of construction period. Use protection methods indicated or 

recommended in writing by carpet tile manufacturer. 

END OF SECTION 096813 
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SECTION 097200 - WALL COVERINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Natural, Paper and Vinyl Wall Covering

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include data on physical characteristics, durability, fade resistance, and fire-test-response 
characteristics.

B. Shop Drawings: Show location and extent of each wall-covering type. Indicate patterns, seams 
and termination points. Mural wallcovering shall require scale and field measurement 
confirmation for final wallcovering run – include field measurements in shop drawings.

C. Samples: For each type of wall covering and for each color, pattern, texture, and finish 
specified, full width by 36-inch long in size.

1. Wall-Covering Sample: From same production run to be used for the Work, with 
specified treatments

2. For mural wallcovering, acquire strike-off samples for pattern indicated.

D. Product Schedule: For wall coverings. Use same designations indicated on Drawings.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing agency.

B. Product Test Reports: For each wall covering, for tests performed by a qualified testing agency.
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1.6 CLOSEOUT SUBMITTALS

A. Maintenance Data: For wall coverings to include in maintenance manuals.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents.

1. Wall-Covering Materials: For each type, color, texture, and finish, full width by length to 
equal to 5 percent of amount installed.

1.8 QUALITY ASSURANCE

A. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate 
aesthetic effects and to set quality standards for installation.

1. Build mockups for each type of wall covering on each substrate required. Comply with 
requirements in ASTM F 1141 for appearance shading characteristics.

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing.

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion.

1.9 FIELD CONDITIONS

A. Environmental Limitations: Do not deliver or install wall coverings until spaces are enclosed 
and weathertight, wet work in spaces is complete and dry, work above ceilings is complete, and 
temporary HVAC system is operating and maintaining ambient temperature and humidity 
conditions at levels intended for occupants after Project completion during the remainder of the 
construction period.

B. Lighting: Do not install wall covering until lighting that matches conditions intended for 
occupants after Project completion is provided on the surfaces to receive wall covering.

C. Ventilation: Provide continuous ventilation during installation and for not less than the time 
recommended by wall-covering manufacturer for full drying or curing.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Products:  Specified wallcoverings are based on particular manufacturers’ products; 
subject to compliance with requirements, comparable wallcoverings of other approved 
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manufacturers will be considered.  The Architect will be the exclusive agency for determining 
the equality (aesthetics, material quality, etc.) of any substitute products.

2.2 PERFORMANCE REQUIREMENTS

A. Low-Emitting Materials: Wall-covering system shall comply with the testing and product 
requirements of the California Department of Public Health's (formerly, the California 
Department of Health Services') "Standard Method for the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

2.3 NATURAL WALL COVERING: WC-1

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. MDC Interior Solutions, Barclay Butera Rafia Grasscloth in color #MBG2143

a. Width: 36”
b. Backing: paper
c. Pattern match: random reversible
d. Fire Class Rating: A

2. Approved Equal
3. Comply with manufacturer's installation instructions for placement over existing 

substrates. Contractor to skim coat or provide smooth surface for installation as required.

B. Description: Provide products in rolls from same production run

C. Colors, Textures, Weight, Repeat, Hanging, and Patterns: As specified and indicated on the 
Drawings.

2.4 MURAL WALL COVERING: WC-2

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Carasaven wall mural, Summer of Our Content Pattern, Vintage Collection. Or approved 

equal.
2. Comply with manufacturer's installation instructions for placement over existing 

substrates. Contractor to skim coat or provide smooth surface for installation as required.

B. Description: Scale to fit existing wall in framed panel and trim inset, approximately 10’-0” x 
10’-0.” Field verification required. 
1. Substrate: CS Traditional Wallpaper substrate

C. Backing: As recommended by manufacturer. 
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2.5 TYPE II WALL COVERING: WC-3

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Momentum Textiles & Wallcovering, Blockprint, Sand BX4823N – or approved equal

a. Type II- 20 oz.
b. Width: 27”
c. Fabric Type: non-woven
d. Pattern match: 25.25” repeat, Straight non reversible
e. Fire Class Rating: A

2. Comply with manufacturer's installation instructions for placement.

B. Description: Provide products in rolls from same production run. 

C. Colors, Textures, Weight, Repeat, Hanging, and Patterns: As specified and indicated on the 
Drawings.

2.6 ACCESSORIES

A. Adhesive: Mildew-resistant, nonstaining adhesive, for use with specific wall covering and 
substrate application indicated and as recommended in writing by wall-covering manufacturer.

B. Primer/Sealer: Mildew resistant, complying with requirements in Section 099123 "Interior 
Painting" and recommended in writing by primer/sealer and wall-covering manufacturers for 
intended substrate.

C. Seam Tape: As recommended in writing by wall-covering manufacturer.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
levelness, wall plumbness, maximum moisture content, and other conditions affecting 
performance of the Work. Provide Level 5 finish for surfaces to receive wallcovering. 
Comply with manufacturer’s recommendation for level of finish on other wallcoverings to be 
installed.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Comply with manufacturer's written instructions for surface preparation.
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B. Clean substrates of substances that could impair bond of wall covering, including dirt, oil, 
grease, mold, mildew, and incompatible primers.

C. Prepare substrates to achieve a smooth, dry, clean, structurally sound surface free of flaking, 
unsound coatings, cracks, and defects.

1. Moisture Content: Maximum of 5 percent on new plaster, concrete, and concrete masonry 
units when tested with an electronic moisture meter.

2. Plaster: Allow new plaster to cure. Neutralize areas of high alkalinity. Prime with primer 
recommended in writing by primer/sealer manufacturer and wall-covering manufacturer.

3. Metals: If not factory primed, clean and apply primer recommended in writing by 
primer/sealer manufacturer and wall-covering manufacturer.

4. Gypsum Board: Prime with primer as recommended in writing by primer/sealer 
manufacturer and wall-covering manufacturer and complies with LEED v2009 for New 
Construction VOC thresholds.

5. Painted Surfaces: Treat areas susceptible to pigment bleeding.

D. Check painted surfaces for pigment bleeding. Sand gloss, semigloss, and eggshell finish with 
fine sandpaper.

E. Remove hardware and hardware accessories, electrical plates and covers, light fixture trims, and 
similar items.

F. Acclimatize wall-covering materials by removing them from packaging in the installation areas 
not less than 24 hours before installation.

G. For wall receiving mural wallcovering (WC-2), apply skim coat to existing wall to ensure an 
even and flat substrate for wallcovering. Existing trim shall not be compromised by skim coat 
thickness – consult architect immediately if conflict arises. 

3.3 WALL-COVERING INSTALLATION

A. Comply with wall-covering manufacturers' written installation instructions applicable to 
products and applications indicated.

B. Cut wall-covering strips in roll number sequence. Change the roll numbers at partition breaks 
and corners.

C. Install strips in same order as cut from roll.

1. Install as indicated on finish schedule.

D. Install wall covering without lifted or curling edges and without visible shrinkage.

E. Match pattern 72 inches above the finish floor.

F. Install seams vertical and plumb at least 6 inches (150 mm) from outside corners and 3 inches 
from inside corners unless a change of pattern or color exists at corner. Horizontal seams are not 
permitted.
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G. Trim edges and seams for color uniformity, pattern match, and tight closure. Butt seams without 
overlaps or gaps between strips.

H. Fully bond wall covering to substrate. Remove air bubbles, wrinkles, blisters, and other defects.

I. Mural wallcovering (WC-2) shall set within perimeter of existing, repaired trim.

3.4 CLEANING

A. Remove excess adhesive at seams, perimeter edges, and adjacent surfaces.

B. Use cleaning methods recommended in writing by wall-covering manufacturer.

C. Replace strips that cannot be cleaned.

D. Reinstall hardware and hardware accessories, electrical plates and covers, light fixture trims, 
and similar items.

END OF SECTION 097200
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SECTION 099123 - INTERIOR PAINTING

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes surface preparation and the application of paint systems on the following 
interior substrates:
1. Wood.
2. Gypsum board and plaster surfaces.

B. Related Sections include the following:
1. Division 06 Sections for shop priming carpentry with primers specified in this Section.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Shop Drawings: Indicating placement of each paint color on ceiling and walls. Comply with 
drawings for paint murals and include in shop drawings the layout of these areas.

C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat 
indicated.

1. Submit Samples on rigid backing, 8 inches (200 mm) square.
2. Step coats on Samples to show each coat required for system.

1.4 QUALITY ASSURANCE

A. MPI Standards:

1. Products:  Complying with MPI standards indicated and listed in "MPI Approved 
Products List."

2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural 
Painting Specification Manual" for products and paint systems indicated.

B. MockUps
1. Provide 2’x2’ modular mockup of paint for each wall and ceiling surface on small pieces 

of gypsum board using the color designated on the Finish Schedule for Architect and 
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Owner approval.  Contractor is not to proceed with final coats of paint until colors are 
approved.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F (7 deg C).

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.

1.6 PROJECT CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F (10 and 35 deg C).

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 
deg F (3 deg C) above the dew point; or to damp or wet surfaces.

1.7 EXTRA MATERIALS

A. Furnish extra materials described below that are from same production run (batch mix) as 
materials applied and that are packaged for storage and identified with labels describing 
contents.

1. Quantity:  Furnish an additional 5 percent, but not less than 1 gal. (3.8 L) of each material 
and color applied.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements for historical colors as 
indicated on the drawings, manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:

1. Benjamin Moore & Co.
2. Duron, Inc.
3. ICI Paints.
4. Miller Paint.
5. Porter Paints.
6. PPG Architectural Finishes, Inc.
7. Sherwin-Williams Company (The).
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2.2 PAINT, GENERAL

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its 
"MPI Approved Products Lists."

B. Material Compatibility:

1. Provide materials for use within each paint system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated.

C. VOC Content of Field-Applied Interior Paints and Coatings:  Provide products that comply with 
the following limits for VOC content, exclusive of colorants added to a tint base, when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24); these requirements do not 
apply to paints and coatings that are applied in a fabrication or finishing shop:

1. Flat Paints, Coatings, and Primers:  VOC content of not more than 50 g/L.
2. Nonflat Paints, Coatings, and Primers:  VOC content of not more than 150 g/L.
3. Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals:  VOC not more than 250 

g/L.
4. Flat Topcoat Paints:  VOC content of not more than 50 g/L.
5. Nonflat Topcoat Paints:  VOC content of not more than 150 g/L.
6. Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals:  VOC not more than 250 

g/L.
7. Primers, Sealers, and Undercoaters:  VOC content of not more than 200 g/L.Verify that 

three subparagraphs below are acceptable for LEED-CI before retaining.
8. Pre-Treatment Wash Primers:  VOC content of not more than 420 g/L.

D. Chemical Components of Field-Applied Interior Paints and Coatings:  Provide topcoat paints 
and anti-corrosive and anti-rust paints applied to ferrous metals that comply with the following 
chemical restrictions; these requirements do not apply to paints and coatings that are applied in 
a fabrication or finishing shop:

1. Aromatic Compounds:  Paints and coatings shall not contain more than 1.0 percent by 
weight of total aromatic compounds (hydrocarbon compounds containing one or more 
benzene rings).

2. Restricted Components:  Paints and coatings shall not contain any of the following:

a. Acrolein.
b. Acrylonitrile.
c. Antimony.
d. Benzene.
e. Butyl benzyl phthalate.
f. Cadmium.
g. Di (2-ethylhexyl) phthalate.
h. Di-n-butyl phthalate.
i. Di-n-octyl phthalate.
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j. 1,2-dichlorobenzene.
k. Diethyl phthalate.
l. Dimethyl phthalate.
m. Ethylbenzene.
n. Formaldehyde.
o. Hexavalent chromium.
p. Isophorone.
q. Lead.
r. Mercury.
s. Methyl ethyl ketone.
t. Methyl isobutyl ketone.
u. Methylene chloride.
v. Naphthalene.
w. Toluene (methylbenzene).
x. 1,1,1-trichloroethane.
y. Vinyl chloride.

E. Colors and Placement:  As indicated on Drawings and Finish Materials Legend.

2.3 SOURCE QUALITY CONTROL

A. Testing of Paint Materials: Owner reserves the right to invoke the following procedure:

1. Owner will engage the services of a qualified testing agency to sample paint materials. 
Contractor will be notified in advance and may be present when samples are taken. If 
paint materials have already been delivered to Project site, samples may be taken at 
Project site. Samples will be identified, sealed, and certified by testing agency.

2. Testing agency will perform tests for compliance with product requirements.
3. Owner may direct Contractor to stop applying paints if test results show materials being 

used do not comply with product requirements. Contractor shall remove noncomplying 
paint materials from Project site, pay for testing, and repaint surfaces painted with 
rejected materials. Contractor will be required to remove rejected materials from 
previously painted surfaces if, on repainting with complying materials, the two paints are 
incompatible.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of work.

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter 
as follows:
1. Gypsum Board and Plaster:  12 percent.
2. Wood: 15 percent.
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C. Plaster Substrates: Verify that plaster is fully cured.

D. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers.

E. Begin coating application only after unsatisfactory conditions have been corrected and surfaces 
are dry.

1. Beginning coating application constitutes Contractor's acceptance of substrates and 
conditions.

3.2 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates indicated.

B. Remove plates, machined surfaces, and similar items already in place that are not to be painted.  
If removal is impractical or impossible because of size or weight of item, provide surface-
applied protection before surface preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to 
reinstall items that were removed.  Remove surface-applied protection if any.

2. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates.

C. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and 
incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers as required 
to produce paint systems indicated.

D. Wood Substrates:

1. Scrape and clean knots, and apply coat of knot sealer before applying primer.
2. Sand surfaces that will be exposed to view, and dust off.
3. Prime edges, ends, faces, undersides, and backsides of wood.
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 

wood filler.  Sand smooth when dried.

E. Gypsum Board or Plaster Substrates:  Do not begin paint application until finishing compound 
is dry and sanded smooth.

3.3 APPLICATION

A. Apply paints according to manufacturer's written instructions.

1. Use applicators and techniques suited for paint and substrate indicated.
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2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  
Before final installation, paint surfaces behind permanently fixed equipment or furniture 
with prime coat only.

3. Paint front and backsides of access panels, removable or hinged covers, and similar 
hinged items to match exposed surfaces.

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 
same material are to be applied.  Tint undercoats to match color of topcoat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat.

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 
has a uniform paint finish, color, and appearance.

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color 
breaks.

E. Painting Mechanical and Electrical Work:  Paint items exposed in equipment rooms and 
occupied spaces including, but not limited to, the following:

1. Mechanical Work Outside Mechanical Rooms:

a. Visible portions of internal surfaces of metal ducts, without liner, behind air inlets 
and outlets.

2. Mechanical Work Inside Mechanical Rooms:

a. Uninsulated metal piping.
b. Uninsulated plastic piping.
c. Pipe insulation having cotton or canvas insulation covering or other paintable 

jacket material.
d. Pipe hangers and supports.
e. Tanks that do not have factory-applied final finishes.
f. Mechanical equipment that is indicated to have a factory-primed finish for field 

painting.

3. Electrical Work Inside Electrical and Communication Rooms:
a. Plywood Backing Boards
b. Electrical equipment that is indicated to have a factory-primed finish for field 

painting.

3.4 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site.

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
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C. Protect work of other trades against damage from paint application.  Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 
leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces.

3.5 INTERIOR PAINTING SCHEDULE

A. Dressed Lumber Substrates:  Including architectural woodwork.

1. Latex System:  MPI INT 6.3T.

a. Prime Coat:  Interior latex-based wood primer.
b. Intermediate Coat:  Interior latex matching topcoat.
c. Topcoat:  Interior latex (semigloss).

2. Latex Over Alkyd Primer System:  MPI INT 6.3U.

a. Prime Coat:  Interior alkyd primer/sealer.
b. Intermediate Coat:  Interior latex matching topcoat.
c. Topcoat:  Interior latex (semigloss).

B. Wood Panel Substrates:  Including painted plywood.

1. Latex System:  MPI INT 6.4R.

a. Prime Coat:  Interior latex-based wood primer.
b. Intermediate Coat:  Interior latex matching topcoat.
c. Topcoat:  Interior latex (semigloss).

C. Gypsum Board and Plaster Substrates:  As indicated on Drawings.  Refer to schedule for gloss 
level.

1. Latex over Latex Sealer System MPI INT 9.2A:

a. Prime Coat:  Interior latex primer/sealer.
b. Intermediate Coat:  Interior latex matching topcoat.
c. Topcoat:  Interior latex (eggshell).

D. Special Finish Notes:

1. All exposed items including but not limited to mechanical equipment, ductwork, 
electrical conduits, sprinkler piping, and steel structure in “finished spaces” are to be 
painted.  Verify with Architect before painting any special systems wiring such as data 
cabling.  All rooms and spaces are considered “finished spaces” except mechanical, 
electrical, and data closets.
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END OF SECTION 099123
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SECTION 099300 - STAINING AND TRANSPARENT FINISHING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes surface preparation and the application of wood finishes on the following 
substrates:

1. Interior Substrates:
a. Woodwork (finish carpentry and casework).

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Samples for Initial Selection:  For each type of product indicated.

C. Samples for Verification:  For each type of finish system and in each color and gloss of finish 
indicated.

1. Submit Samples on representative samples of actual wood substrates, 8 inches square.
2. Label each Sample for location and application area.

D. Product List:  For each product indicated, include the following:

1. Cross-reference to finish system and locations of application areas.  Use same 
designations indicated on Drawings and in schedules.

2. Printout of MPI's current "MPI Approved Products List" for each product category 
specified in Part 2, with the product proposed for use highlighted.

1.4 QUALITY ASSURANCE

A. MPI Standards:

1. Products:  Complying with MPI standards indicated and listed in its "MPI Approved 
Products List."

2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural 
Painting Specification Manual" for products and finish systems indicated.
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B. Mockups:  Apply benchmark samples of each finish system indicated and each color selected to 
verify preliminary selections made under sample submittals and to demonstrate aesthetic effects 
and set quality standards for materials and execution.

1. Architect will select one surface to represent surfaces and conditions for application of 
each type of finish system and substrate.

a. Vertical and Horizontal Surfaces:  Provide samples of at least 100 sq. ft. (9 sq. m).
b. Other Items:  Architect will designate items or areas required.

2. Final approval of stain color selections will be based on benchmark samples.

a. If preliminary stain color selections are not approved, apply additional benchmark 
samples of additional stain colors selected by Architect at no added cost to Owner.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F (7 deg C).

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.

1.6 PROJECT CONDITIONS

A. Apply finishes only when temperature of surfaces to be finished and ambient air temperatures 
are between 50 and 95 deg F (10 and 35 deg C).

B. Do not apply exterior finishes in snow, rain, fog, or mist; when relative humidity exceeds 85 
percent; at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet 
surfaces.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Benjamin Moore & Co.
2. ICI Paints.
3. Porter Paints.
4. PPG Architectural Finishes, Inc.
5. Sherwin-Williams Company (The) (Basis of Design)
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2.2 MATERIALS, GENERAL

A. Material Compatibility:

1. Provide materials for use within each finish system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience.

2. For each coat in a finish system, provide products recommended in writing by 
manufacturers of topcoat for use in finish system and on substrate indicated.

B. VOC Content of Field-Applied Interior Primers, Stains, and Transparent Finishes:  Provide 
products that comply with the following limits for VOC content, exclusive of colorants added to 
a tint base, when calculated according to 40 CFR 59, Subpart D (EPA Method 24); these 
requirements do not apply to primers, stains, and transparent finishes that are applied in a 
fabrication or finishing shop:

1. Flat Primers:  VOC content of not more than 50 g/L.
2. Nonflat Primers:  VOC content of not more than 150 g/L.
3. Primers, Sealers, and Undercoaters:  VOC content of not more than 200 g/L.
4. Clear Wood Finishes, Varnishes:  VOC not more than 350 g/L.
5. Clear Wood Finishes, Lacquers:  VOC not more than 550 g/L.
6. Floor Coatings:  VOC not more than 100 g/L.
7. Shellacs, Clear:  VOC not more than 730 g/L.
8. Stains:  VOC not more than 250 g/L.

C. Stain Colors:  As selected by Architect from manufacturer's full range to match adjacent 
stained woodwork, location and therefore color may vary. Custom staining may be 
required to match existing woodwork. 

2.3 WOOD FILLERS

A. Wood Filler Paste:  MPI #91.

1. VOC Content:  E Range of E3.

2.4 STAINS

A. Interior Wood Stain (Semitransparent):  MPI #90.

1. VOC Content:  E Range of E2.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of work.

1. Maximum Moisture Content of Wood Substrates:  15 percent when measured with an 
electronic moisture meter.

2. Verify compatibility with and suitability of substrates, including compatibility with 
existing finishes.

3. Begin finish application only after unsatisfactory conditions have been corrected and 
surfaces are dry.

4. Beginning application of finish system constitutes Contractor's acceptance of substrate 
and conditions.

3.2 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates indicated.

B. Remove plates, machined surfaces, and similar items already in place that are not to be finished.  
If removal is impractical or impossible because of size or weight of item, provide surface-
applied protection before surface preparation and finishing.

1. After completing finishing operations, reinstall items that were removed; use workers 
skilled in the trades involved.  Remove surface-applied protection if any.

C. Clean and prepare surfaces to be finished according to manufacturer's written instructions for 
each particular substrate condition and as specified.

1. Remove surface dirt, oil, or grease by washing with a detergent solution; rinse thoroughly 
with clean water and allow to dry.  Remove grade stamps and pencil marks by sanding 
lightly.  Remove loose wood fibers by brushing.

2. Remove mildew by scrubbing with a commercial wash formulated for mildew removal 
and as recommended by stain manufacturer.

3. Countersink steel nails, if used, and fill with putty tinted to final color to eliminate rust 
leach stains.

D. Apply wood filler paste to open-grain woods, as defined in "MPI Architectural Painting 
Specification Manual," to produce smooth, glasslike finish.

3.3 APPLICATION

A. Apply finishes according to manufacturer's written instructions.

1. Use applicators and techniques suited for finish and substrate indicated.
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2. Finish surfaces behind movable equipment and furniture same as similar exposed 
surfaces.

B. Apply finishes to produce surface films without cloudiness, holidays, lap marks, brush marks, 
runs, ropiness, or other surface imperfections.

3.4 FIELD QUALITY CONTROL

A. Owner reserves the right to invoke the following procedure at any time and as often as Owner 
deems necessary during the period when finishes are being applied:

1. Owner will engage the services of a qualified testing agency to sample finish materials 
being used.  Samples of material delivered to Project site will be taken, identified, sealed, 
and certified in presence of Contractor.

2. Testing agency will perform tests for compliance with product requirements.
3. Owner may direct Contractor to stop applying finishes if test results show materials being 

used do not comply with product requirements.  Contractor shall remove noncomplying 
materials from Project site, pay for testing, and refinish surfaces finished with rejected 
materials.  Contractor will be required to remove rejected materials from previously 
finished surfaces if, on refinishing with complying materials, the two finishes are 
incompatible.

3.5 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site.

B. After completing finish application, clean spattered surfaces.  Remove spattered materials by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.

C. Protect work of other trades against damage from finish application.  Correct damage by 
cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an 
undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced finished wood surfaces.

3.6 INTERIOR WOOD-FINISH-SYSTEM SCHEDULE

A. Finish Carpentry Substrates:

1. Semitransparent Stain System:  MPI INT 6.3C.

a. Two Stain Coats:  Interior semitransparent stain (solvent based).

END OF SECTION 099300
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SECTION 101400 - SIGNAGE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Panel signs as required by code for Certificate of Occupancy.

B. Related Sections include the following:
1. Division 1 Section "Temporary Facilities and Controls" for temporary project 

identification signs.
2. Division 14 Section "Limited Use Limited Access Elevators" for code-required elevator 

signage.
3. Division 15 Section "Mechanical Identification" for labels, tags, and nameplates for 

mechanical equipment.
4. Division 16 Section "Electrical Identification" for labels, tags, and nameplates for 

electrical equipment.
5. Division 16 Section "Interior Lighting" for illuminated exit signs.

1.3 SUBMITTALS

A. Product Data:  Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for each type of sign.

B. Shop Drawings:  Include plans, elevations, and large-scale sections of typical members and 
other components. Show mounting methods, grounds, mounting heights, layout, spacing, 
reinforcement, accessories, and installation details.

1. For panel signs, provide message list for each sign, including large-scale details of 
wording, lettering and Braille layout.

C. Samples:  One full size sign sample illustrating the design, construction, colors, typestyles, 
mounting method and other details as specified. Provide sample in small size sign.  

D. Maintenance Data:  For signage cleaning and maintenance requirements to include in 
maintenance manuals.
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1.4 QUALITY ASSURANCE

A. Installer Qualifications:  An authorized representative of signage manufacturer for installation 
and maintenance of units required for this Project.

B. Source Limitations:  Obtain each sign type through one source from a single manufacturer.

C. Regulatory Requirements:  Comply with the Americans with Disabilities Act (ADA) and with 
code provisions as adopted by authorities having jurisdiction.

1. Interior Code Signage:  Provide signage as required by accessibility regulations and 
requirements of authorities having jurisdiction.  These include, but are not limited to, the 
following:
a. Egress Identification at exits
b. Stair Egress Identification
c. Stair Floor Level Identification
d. Signs at Elevator
e. Restrooms Signs
f. Sprinkler Riser Room
g. Electrical Room(s)
h. Other panel signs as required by code

1.5 PROJECT CONDITIONS

A. Field Measurements:  Where sizes of signs are determined by dimensions of surfaces on which 
they are installed, verify dimensions by field measurement before fabrication and indicate 
measurements on Shop Drawings.

1.6 COORDINATION

A. For signs supported by or anchored to permanent construction, advise installers of anchorage 
devices about specific requirements for placement of anchorage devices and similar items to be 
used for attaching signs.

1. For signs supported by or anchored to permanent construction, furnish templates for 
installation of anchorage devices.

1.7 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of signs that fail in 
materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Deterioration of finishes beyond normal weathering.
b. Deterioration of embedded graphic image.
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c. Separation or delamination of sheet materials and components.
2. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply for 
product selection:

B. Available Manufacturers:

1. Allenite Signs; Allen Marking Products, Inc.
2. American Graphics Inc.
3. Andco Industries Corp.
4. APCO Graphics, Inc. (Basis of Design – Elevate with wood decorative backing panel)
5. ASI Sign Systems, Inc.
6. Best Manufacturing Co.
7. Grimco, Inc.
8. Innerface Sign Systems, Inc.
9. Kaltech Industries Group, Inc.
10. Mills Manufacturing, Inc.
11. Mohawk Sign Systems.
12. Seton Identification Products.
13. Signature Signs, Inc.
14. Supersine Company (The).
15. BFG Industries.

C. Graphic Content and Style:  Provide sign copy that complies with requirements indicated in the 
Sign Schedule for size, style, spacing, content, mounting height and location, material, finishes, 
and colors of signage.

D. Tactile and Braille Copy:  Manufacturer's standard process for producing copy complying with 
ADA Accessibility Guidelines and ICC/ANSI A117.1.  Text shall be accompanied by Grade 2 
Braille.  Produce precisely formed characters with square cut edges free from burrs and cut 
marks.

1. Raised-Copy Thickness:  Not less than 1/32 inch (0.8 mm).

2.2 PANEL SIGNS

A. General:  Provide panel signs that comply with requirements indicated for materials, 
thicknesses, finishes, colors, designs, shapes, sizes, and details of construction.
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1. Produce smooth panel sign surfaces constructed to remain flat under installed conditions 
within tolerance of plus or minus 1/16 inch (1.5 mm) measured diagonally.

B. Unframed Panel Signs:  Fabricate signs with edges mechanically and smoothly finished to 
comply with the following requirements:

1. Edge Condition:  Square cut.
2. Basis of Design: Elevate by APCO Signage, Frameless with raised, floating appearance.
3. Sign Assembly:  Sign shall feature a fully recessed chassis to which modular display 

panels securely engage with fully concealed fasteners, creating a frameless look with the 
appearance that the display panels are floating off the mounting surface.
a. Provide wood laminate background panel as selected by architect
b. For floating panel sign, provide clear acrylic with subsurface custom printed 

pattern (as selected by owner), with raised letters and braille in contrast dark 
bronze color and matte finish, coordinate with architect for final selection and 
samples.

C. Graphic Content and Style:  Provide sign copy that complies with requirements indicated in the 
Sign Schedule for size, style, spacing, content, mounting height and location, material, finishes, 
and colors of signage.
1. Primary display panels to be 1/8” thick painted acrylic plaques with direct-print graphics.
2. Utilize full bleed graphics on all four edges/returns.

D. Tactile and Braille Copy:  Manufacturer's standard process for producing copy complying with 
ADA Accessibility Guidelines and ICC/ANSI A117.1.  Text shall be accompanied by Grade 2 
Braille.  Produce precisely formed characters with square cut edges free from burrs and cut 
marks.
1. Raised-Copy Thickness:  Not less than 1/32 inch (0.8 mm).

E. Coordinate with owner for ordering any non-code required signage at same time.

2.3 PANEL SIGN TYPES

A. See attached graphic depictions of Sign Types, and graphic depiction on drawings of each sign.

B. Elevator, Fire Exit Stair, and Unisex / Toilet Signs

1. Material:  Plastic laminate.
2. Perimeter:  Framed.
3. Copy:  1/32” raised text, Braille and glyph.
4. Character Style:  Helvetica.
5. Text:  See Signage Schedule.
6. Message:  Fixed.
7. Sizes:

a. Sign:  ADA, as indicated on drawings
b. Character:  Minimum 1-inch- (25-mm-) high characters.

C. Tactile Signs at Exits
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1. Material:  Plastic laminate.
2. Perimeter:  Unframed.
3. Copy:  1/32” raised text, Braille.
4. Character Style:  Helvetica.
5. Text:  See Signage Schedule.
6. Message:  Fixed.
7. Sizes:

a. Sign:  ADA- 4 inches x 4 inches.
b. Character:  Minimum 1-inch- (25-mm-) high characters.

D. Electrical, Maintenance, Sprinkler Riser Room
1. Material:  Plastic laminate.
2. Perimeter:  Unframed.
3. Copy:  1/32” raised text, Braille.
4. Character Style:  Helvetica.
5. Text:  See Signage Schedule.
6. Message:  Fixed.
7. Sizes:

a. Sign:  ADA-  4 inches x 6 inches.
b. Character:  Minimum 1-inch- (25-mm-) high characters.

2.4 ACCESSORIES

A. Mounting Methods for interior signage:  Use double-sided vinyl tape fabricated from materials 
that are not corrosive to sign material and mounting surface.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of work.

B. Examine supporting members to ensure that surfaces are at elevations indicated or required to 
comply with authorities having jurisdiction and are free from dirt and other deleterious matter.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General:  Locate signs and accessories where indicated, using mounting methods of types 
described and in compliance with manufacturer's written instructions.

1. Install signs level, plumb, and at heights indicated, with sign surfaces free from distortion 
and other defects in appearance.
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2. Interior Wall Signs:  Install signs on walls adjacent to latch side of door where applicable.  
Where not indicated or possible, such as double doors, install signs on nearest adjacent 
walls. Locate to allow approach within 3 inches (75 mm) of sign without encountering 
protruding objects or standing within swing of door.

3. Before installation, verify that sign surfaces are clean and free of materials or debris that 
would impair installation.

4. Corrosion Protection: Coat concealed surfaces of exterior aluminum in contact with 
grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous 
paint

B. Wall-Mounted Panel Signs:  Attach panel signs to wall surfaces using methods indicated below:

1. Vinyl-Tape Mounting:  Use double-sided foam tape to mount signs to smooth, nonporous 
surfaces. Do not use this method for vinyl-covered or rough surfaces.

3.3 CLEANING AND PROTECTION

A. Remove temporary protective coverings and strippable films as plaques are installed.

B. On completion of installation, clean exposed surfaces of signs according to manufacturer's 
written instructions, and touch up minor nicks and abrasions in finish. Maintain signs in a clean 
condition during construction and protect from damage until acceptance by Owner.

3.4. PANEL SIGN SCHEDULE

PANEL SIGN SCHEDULE – GROUND LEVEL TAYLOR HOUSE

Plan No. Sign 
Number

Sign
Type

Copy Room #

GROUND LEVEL

AX1.1-A S1 EGRESS IDENTIFICATION 003

S4 ELEVATOR
IN CASE OF FIRE USE STAIR

EL01

S6 ELECTRICAL 004A
S7 ELEVATOR EQUIPMENT 002A
S9 TELECOMMUNICATIONS 007
S10 MECHANICAL 014

PANEL SIGN SCHEDULE – FIRST FLOOR TAYLOR HOUSE

Plan No. Sign 
Number

Sign
Type

Copy Room #

FIRST FLOOR

AX1.1-A S1 EGRESS IDENTIFICATION ST21, 104

S2 STAIR EGRESS IDENTIFICATION 111
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S3 STAIR FLOOR LEVEL IDENTIFICATION ST21

S4 ELEVATOR
IN CASE OF FIRE USE STAIR

EL01

Qty. 2 S5M, 
S5W

RESTROOM SIGN, MEN, WOMEN 112, 113

S7 JANITOR 106

PANEL SIGN SCHEDULE – SECOND FLOOR TAYLOR HOUSE

Plan No. Sign 
Number

Sign
Type

Copy Room #

SECOND FLOOR

AX1.1-A S2 STAIR EGRESS IDENTIFICATION 213

S3 STAIR FLOOR LEVEL IDENTIFICATION ST22

S4 ELEVATOR
IN CASE OF FIRE USE STAIR

EL02

S5U RESTROOM SIGN, UNISEX 202

PANEL SIGN SCHEDULE – THIRD FLOOR TAYLOR HOUSE
Plan No. Sign 

Number
Sign
Type

Copy Room #

SECOND FLOOR

AX1.1-A S2 STAIR EGRESS IDENTIFICATION ST33

S3 STAIR FLOOR LEVEL IDENTIFICATION ST33

S5U RESTROOM SIGN, UNISEX 303

3.5 SIGN TYPES

Sign Type Description

S1 Tactile Exit
Plastic laminate; raised copy, and Braille.

S2 Stair Egress Identification
Standard surface; raised copy and Braille

S3 Stair Floor Level Identification
Standard surface; raised copy, arrow and Braille.
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S4 Elevator / Fire Emergency (use stairs)
Plastic laminate; raised copy and Braille

S5M Accessible Restroom name (MEN) and graphic symbol (glyph)
Plastic laminate; raised copy and glyph, raised Braille room name.

S5W Accessible Restroom name (WOMEN) and graphic symbol (glyph)
Plastic laminate; raised copy and glyph, raised Braille room name.

S5U Restroom name (UNISEX) and graphic symbol (glyph)
Plastic laminate; raised copy and glyph, raised Braille room name.

S6 Electrical
Standard surface; raised copy and Braille

S7 Elevator Equipment
Standard surface; raised copy and Braille

S8 Janitor
Standard surface; raised copy and Braille

S9 Telecommunications
Standard surface; raised copy and Braille

S10 Mechanical
Standard surface; raised copy and Braille

END OF SECTION 101400
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SECTION 102800 - TOILET AND BATH ACCESSORIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Public-use washroom accessories.
2. Custodial accessories.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated, include the following:

1. Construction details and dimensions.
2. Anchoring and mounting requirements, including requirements for cutouts in other work 

and substrate preparation.
3. Material and finish descriptions.
4. Features that will be included for Project.
5. Manufacturer's warranty.

B. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of each 
accessory required.

1. Identify locations using room designations indicated on Drawings.
2. Identify products using designations indicated on Drawings.

C. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals.

1.4 QUALITY ASSURANCE

A. Source Limitations:  For products listed together in the same articles in Part 2, provide products 
of same manufacturer unless otherwise approved by Architect.

1.5 COORDINATION

A. Coordinate accessory locations with other work to prevent interference with clearances required 
for access by people with disabilities, and for proper installation, adjustment, operation, 
cleaning, and servicing of accessories.
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B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent 
delaying the Work.

1.6 WARRANTY

A. General Warranty:  Special Warranty specified in this Article shall not deprive Owner of other 
rights Owner may have under other provisions of the Contract Documents and shall be in 
addition to, and run concurrent with, other warranties made by the Contractor under 
requirements of the Contract Documents.

B. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to 
replace mirrors that develop visible silver spoilage defects and that fail in materials or 
workmanship within specified warranty period.

1. Warranty Period:  15 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Stainless Steel:  ASTM A 666, Type 304, 0.0312-inch (0.8-mm) minimum nominal thickness, 
unless otherwise indicated.

B. Fasteners:  Screws, bolts, and other devices of same material as accessory unit and tamper-and-
theft resistant where exposed, and of galvanized steel where concealed.

C. Chrome Plating:  ASTM B 456, Service Condition Number SC 2 (moderate service).

D. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick.

E. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation.

2.2 PUBLIC-USE WASHROOM ACCESSORIES

A. Basis-of-Design Product:  The design for accessories is based on products indicated, and the 
product must match in finish to plumbing fixture finishes specified on the plumbing schedule 
for each room indicated to receive accessories and plumbing fixtures.  
1. Provide washroom fixtures and toilets accessories from a single supplier.

B. Subject to compliance with requirements, provide the named product or a comparable product 
by one of the following, but not limited to the following:

1. Kohler (basis of design for most items specified in toilet and bath accessories and 
plumbing fixtures. Finishes within each room must match exactly to one another).

2. Bobrick Washroom Equipment, Inc. (basis of design for some items)
3. Signature Hardware (basis of design for some items)
4. Delta
5. Bradley Corporation.
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C. Grab Bar GB-36A, 42A, and 18A:

1. Basis-of-Design Product:  Kohler (Purist)
2. Mounting:  Flanges with concealed fasteners.
3. Finish:  Vibrant Polished Nickel
4. Outside Diameter:  1-1/4 inches (32 mm)
5. Configuration and Length:  As indicated on Drawings

a. Model No. K-11895-SN for 36”
b. Model No. K-11896-SN for 42”
c. Model No. K-11892-SN for 18”

D. Mirror Unit MI-A:
1. Basis of Design: Watermark Designs, LLC (Gramercy, Rectangular Pivot)
2. Frame: Frameless, adjustable tilt.
3. Size: 24” x 36” Rectangular (Reflective Surface); 27 7/8” x 36” x 3 3/8” (Overall).
4. Pivot Bracket Finish: Polished Chrome (PC)
5. Model No. 312-0.9A

E. Coat hook CH-A:
1. Basis of Design Product: Kohler, Devonshire
2. Materials – Polished Chrome
3. Mounting: Flanges with concealed fasteners, at locations indicated on drawings.

Model: K-10555-CP

F. Toilet Tissue Dispenser TTD-D:
1. Basis-of-Design Product: Kohler (Devonshire)
2. Description: Pivoting toilet paper holder, wall mounted with concealed fasteners.
3. Finish: Polished Chrome
4. Model: K-10554-CP

2.3 CUSTODIAL ACCESSORIES

A. Basis-of-Design Product:  The design for accessories is based on products indicated.  Subject to 
compliance with requirements, provide the named product or a comparable product by one of 
the following:

1. A & J Washroom Accessories, Inc.
2. American Specialties, Inc.
3. Bobrick Washroom Equipment, Inc.
4. Bradley Corporation.
5. General Accessory Manufacturing Co. (GAMCO).
6. Knape & Vogt Manufacturing Company.

B. Mop and Broom Holder with Shelf MBHS – Provide one per Janitor closet unless noted 
otherwise on Drawings:

1. Basis-of-Design Product:  Model No. B-239x34, manufactured by Bobrick.
2. Description:  Shelf unit with 4 hooks and 3 mop holders.
3. Length:  34 inches.
4. Mop/Broom Holders:  Three, spring-loaded, rubber hat, cam type.
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5. Material and Finish:  Stainless steel, No. 4 finish (satin).
6. Mounting Height: as indicated on the drawings.

2.4 FABRICATION

A. General:  Fabricate units with tight seams and joints, and exposed edges rolled.  Hang doors and 
access panels with full-length, continuous hinges.  Equip units for concealed anchorage and 
with corrosion-resistant backing plates.

B. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying.  
Provide minimum of six keys to Owner's representative.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate 
to substrate indicated and recommended by unit manufacturer.  Install units level, plumb, and 
firmly anchored in locations and at heights indicated.

B. Grab Bars:  Install to withstand a downward load of at least 250 lbf (1112 N), when tested 
according to method in ASTM F 446.

C. Install all items indicated to be provided by owner and installed by contractor.

3.2 ADJUSTING AND CLEANING

A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or defective items.

B. Remove temporary labels and protective coatings.

C. Clean and polish exposed surfaces according to manufacturer's written recommendations.

END OF SECTION 102800
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SECTION 123640 - STONE COUNTERTOPS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes stone countertops.

1.3 ACTION SUBMITTALS

A. Product Data: For each stone accessory and manufactured product.

B. Shop Drawings:

1. Include plans, sections, details, and attachments to other work.
2. Show locations and details of joints.
3. Show direction of veining, grain, or other directional pattern.

C. Samples for Verification: For each stone type indicated, in sets of Samples not less than 12 
inches (300 mm) square.

1. Include two or more Samples in each set and show the full range of variations in 
appearance characteristics expected in the completed Work.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For fabricator.

B. Material Test Reports:

1. Stone Test Reports: For stone variety proposed for use on Project, by a qualified testing 
agency, indicating compliance with required physical properties, according to referenced 
ASTM standards. Base reports on testing done within previous three years.

2. Sealant Compatibility and Adhesion Test Report: From sealant manufacturer indicating 
that sealants will not stain or damage stone.
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1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For stone countertops to include in maintenance manuals. Include product 
data for stone-care products used or recommended by Installer, and names, addresses, and 
telephone numbers of local sources for products.

1.6 QUALITY ASSURANCE

A. Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate stone 
countertops similar to that required for this Project, and whose products have a record of 
successful in-service performance.

B. Installer Qualifications: Fabricator of stone countertops.

C. Mockups: Build mockups to demonstrate aesthetic effects and to set quality standards for 
fabrication and execution.

1. Build mockup of typical countertop as shown on Drawings.
2. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion.

1.7 PRECONSTRUCTION TESTING

A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturer, for compatibility and 
adhesion testing according to sealant manufacturer's standard testing methods and according to 
Section 079200 "Joint Sealants," Samples of materials that will contact or affect joint sealants.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Store and handle stone and related materials to prevent deterioration or damage due to moisture, 
temperature changes, contaminants, corrosion, breaking, chipping, and other causes.

1. Lift stone with wide-belt slings; do not use wire rope or ropes that might cause staining. 
Move stone, if required, using dollies with cushioned wood supports.

2. Store stone on wood A-frames or pallets with nonstaining, waterproof covers. Arrange to 
distribute weight evenly and to prevent damage to stone. Ventilate under covers to 
prevent condensation.

1.9 FIELD CONDITIONS

A. Field Measurements: Verify dimensions of construction to receive stone countertops by field 
measurements before fabrication and indicate measurements on Shop Drawings.
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PART 2 - PRODUCTS

2.1 MARBLE 

A. Material Standard: Comply with ASTM C503/C503M.

1. Stone Abrasion Resistance: Minimum value of 10, based on testing according to 
ASTM C241/C241M or ASTM C1353/C1353M.

B. Description: Uniform, fine- to medium-grained, white stone with only slight veining to match 
existing marble.

C. Cut: Vein

D. Cut stone from contiguous, matched slabs in which natural markings occur.

E. Finish: Honed.

F. Provide samples for color, finish, and other stone characteristics relating to aesthetic effects for 
approval prior to fabrication.

2.2 ADHESIVES, GROUT, SEALANTS, AND STONE ACCESSORIES

A. General: Use only adhesives formulated for stone and ceramic tile and that are recommended by 
their manufacturer for the application indicated.

B. Water-Cleanable Epoxy Adhesive: ANSI A118.3.

C. Water-Cleanable Epoxy Grout: ANSI A118.3, chemical-resistant, water-cleanable, tile-setting 
and -grouting epoxy.

D. Sealant for Countertops: Manufacturer's standard sealant that complies with applicable 
requirements in Section 079200 "Joint Sealants" and that will not stain the stone it is applied to.

1. Mildew-Resistant Joint Sealant: Mildew resistant, single component, nonsag, neutral 
curing, silicone

2. Color: As selected by Architect from manufacturer's full range.

E. Stone Joint Splines: Stainless-steel or brass washers approximately 1 inch (25 mm) in diameter 
and of thickness to fit snugly in saw-cut kerf in edge of stone units.

F. Stone Cleaner: Specifically formulated for stone types, finishes, and applications indicated, as 
recommended by stone producer and, if a sealer is specified, by sealer manufacturer. Do not use 
cleaning compounds containing acids, caustics, harsh fillers, or abrasives.

G. Stone Sealer: Colorless, stain-resistant sealer that does not affect color or physical properties of 
stone surfaces, as recommended by stone producer for application indicated.
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2.3 STONE FABRICATION, GENERAL

A. Select stone for intended use to prevent fabricated units from containing cracks, seams, and 
starts that may impair structural integrity, function, or appearance.

1. Repairs that are characteristic of the varieties specified are acceptable provided they do 
not impair structural integrity or function and are not aesthetically unpleasing, as judged 
by Architect.

B. Grade and mark stone for final locations to produce assembled countertop units with an overall 
uniform appearance.

C. Fabricate stone countertops in sizes and shapes required to comply with requirements indicated.

1. Clean sawed backs of stones to remove rust stains and iron particles.
2. Dress joints straight and at right angle to face unless otherwise indicated.
3. Cut and drill sinkages and holes in stone for anchors, supports, and attachments.
4. Provide openings, reveals, and similar features as needed to accommodate adjacent work.
5. Fabricate molded edges with machines having abrasive shaping wheels made to reverse 

contour of edge profile to produce uniform shape throughout entire length of edge and 
with precisely formed arris slightly eased to prevent snipping, and matched at joints 
between units. Form corners of molded edges as indicated with outside corners slightly 
eased unless otherwise indicated.

6. Finish exposed faces of stone to comply with requirements indicated for finish of each 
stone type required and to match approved Samples and mockups. Provide matching 
finish on exposed edges of countertops, splashes, and cutouts.

D. Carefully inspect finished stone units at fabrication plant for compliance with requirements for 
appearance, material, and fabrication. Replace defective units.

2.4 STONE COUNTERTOPS

A. General: Comply with recommendations in MIA's "Dimension Stone - Design Manual VII."

B. Nominal Thickness: Provide thickness indicated, but not less than indicated on drawings. Gage 
backs to provide units of identical thickness.

C. Edge Detail: Straight, slightly eased at top.

D. Splashes: Provide 3/4-inch- (20-mm-) thick backsplashes and end splashes unless otherwise 
indicated.

1. Height: 4 inches (100 mm).
2. Top-Edge Detail: Straight, slightly eased at corner.

E. Joints: Fabricate countertops without joints.

F. Joints: Fabricate countertops in sections for joining in field as required.
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1. Joint Locations: Not within 18 inches (450 mm) of a sink or cooktop and not where a 
countertop section less than 36 inches (900 mm) long may result, unless unavoidable.

2. Joint Type: Bonded, 1/32 inch (0.8 mm) or less in width.
3. Splined Joints: Accurately cut kerfs in edges at joints for insertion of metal splines to 

maintain alignment of surfaces at joints where required. Make width of cuts slightly more 
than thickness of splines to provide snug fit. Provide at least three splines in each joint.

G. Cutouts and Holes:

1. Undercounter Fixtures: Make cutouts for undercounter fixtures in shop using template or 
pattern furnished by fixture manufacturer. Form cutouts to smooth, even curves.

a. Provide vertical edges, slightly eased at juncture of cutout edges with top and 
bottom surfaces of countertop and projecting 3/16 inch (5 mm) into fixture 
opening.

2. Fittings: Drill countertops in shop for plumbing fittings, undercounter soap dispensers, 
and similar items.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates to receive stone countertops and conditions under which stone countertops 
will be installed, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of stone countertops.

B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of 
stone countertops.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Advise installers of other work about specific requirements for placement of inserts and similar 
items to be used by stone countertop Installer for anchoring stone countertops. Furnish installers 
of other work with Drawings or templates showing locations of these items.

B. Before installing stone countertops, clean dirty or stained stone surfaces by removing soil, 
stains, and foreign materials. Use only mild cleaning compounds that contain no caustic or 
harsh materials or abrasives and rinse with clear water. Allow stone to dry before installing.

3.3 CONSTRUCTION TOLERANCES

A. Variation from Level: Do not exceed 1/8 inch in 96 inches (3 mm in 2400 mm), 1/4 inch (6 
mm) maximum.
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B. Variation in Joint Width: Do not vary joint thickness more than one-fourth of nominal joint 
width.

C. Variation in Plane at Joints (Lipping): Do not exceed 1/64-inch (0.4-mm) difference between 
planes of adjacent units.

D. Variation in Line of Edge at Joints (Lipping): Do not exceed 1/64-inch (0.4-mm) difference 
between edges of adjacent units, where edge line continues across joint.

3.4 INSTALLATION OF COUNTERTOPS

A. Fasten subtops to cabinets by screwing through subtops into cornerblocks of base cabinets. 
Shim as needed to align subtops in a level plane.

B. Install countertops over subtops with full spread of water-cleanable epoxy adhesive.

C. Install countertops by adhering to supports with water-cleanable epoxy adhesive.

D. Do not cut stone in field unless otherwise indicated. If stone countertops or splashes require 
additional fabrication not specified to be performed at Project site, return to fabrication shop for 
adjustment.

E. Do necessary field cutting as stone is set. Use power saws with diamond blades to cut stone. Cut 
lines straight, true, and at right angles to finished surfaces unless beveling is required for 
clearance. Ease edges slightly to prevent snipping.

F. Set stone to comply with requirements indicated. Shim and adjust stone to locations indicated, 
with uniform joints of widths indicated and with edges and faces aligned according to 
established relationships and indicated tolerances. Install anchors and other attachments 
indicated or necessary to secure stone countertops in place.

G. Bond joints with stone adhesive and draw tight as countertops are set. Mask areas of 
countertops adjacent to joints to prevent adhesive smears.

1. Install metal splines in kerfs in stone edges at joints. Fill kerfs with stone adhesive before 
inserting splines and remove excess immediately after adjoining units are drawn into 
position.

2. Clamp units to temporary bracing, supports, or each other to ensure that countertops are 
properly aligned and joints are of specified width.

H. Space joints with 1/16-inch (1.5-mm) gap for filling with grout. Use temporary shims to ensure 
uniform spacing.

1. Install metal splines in kerfs in stone edges at joints. Fill kerfs with setting adhesive 
before inserting splines and remove excess immediately after adjoining units are drawn 
into position.

2. Clamp units to temporary bracing, supports, or each other to ensure that countertops are 
properly aligned and joints are of specified width.
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I. Complete cutouts not finished in shop. Mask areas of countertops adjacent to cutouts to prevent 
damage while cutting. Use power saws with diamond blades to cut stone. Make cutouts to 
accurately fit items to be installed, and at right angles to finished surfaces unless beveling is 
required for clearance. Ease edges slightly to prevent snipping.

J. Install backsplashes and end splashes by adhering to countertops with stone adhesive. Mask 
areas of countertops and splashes adjacent to joints to prevent adhesive smears. Leave 1/16-inch 
(1.5-mm) gap between splashes and wall for filling with sealant. Use temporary shims to ensure 
uniform spacing.

K. Install backsplashes and end splashes by adhering to wall with water-cleanable epoxy adhesive. 
Leave 1/16-inch (1.5-mm) gap between countertop and splashes for filling with sealant. Use 
temporary shims to ensure uniform spacing.

L. Grout joints to comply with ANSI A108.10. Remove temporary shims before grouting. Tool 
grout uniformly and smoothly with plastic tool.

M. Apply sealant to joints; comply with Section 079200 "Joint Sealants." Remove temporary shims 
before applying sealant.

3.5 ADJUSTING AND CLEANING

A. In-Progress Cleaning: Clean countertops as work progresses. Remove adhesive, grout, mortar, 
and sealant smears immediately.

B. Remove and replace stone countertops of the following description:

1. Broken, chipped, stained, or otherwise damaged stone. Stone may be repaired if methods 
and results are approved by Architect.

2. Defective countertops.
3. Defective joints, including misaligned joints.
4. Interior stone countertops and joints not matching approved Samples and mockups.
5. Interior stone countertops not complying with other requirements indicated.

C. Replace in a manner that results in stone countertops matching approved Samples and mockups, 
complying with other requirements, and showing no evidence of replacement.

D. Clean stone countertops no fewer than six days after completion of sealant installation, using 
clean water and soft rags. Do not use wire brushes, acid-type cleaning agents, cleaning 
compounds with caustic or harsh fillers, or other materials or methods that may damage stone.

E. Sealer Application: Apply stone sealer to comply with stone producer's and sealer 
manufacturer's written instructions.

END OF SECTION 123640
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SECTION 123661.16 - SOLID SURFACING COUNTERTOPS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Solid surface material countertops.
2. Solid surface material backsplashes.
3. Solid surface material end splashes.
4. Solid surface material apron fronts.

B. Related Requirements:

1. Division 22 "Plumbing Fixtures" for sinks and plumbing fittings.
2. Section 064219 Plastic-Laminated Faced Architectural Cabinets for base cabinets below 

countertops. 

1.3 ACTION SUBMITTALS

A. Product Data: For countertop materials.

B. Shop Drawings: For countertops. Show materials, finishes, edge and backsplash profiles, 
methods of joining, and cutouts for plumbing fixtures.

1. Show locations and details of joints.
2. Show direction of directional pattern, if any.

C. Samples for Initial Selection: For each type of material exposed to view.

D. Samples for Verification: For the following products:

1. Countertop material, 6 inches (150 mm) square.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance Data: For solid surface material countertops to include in maintenance manuals. 
Include Product Data for care products used or recommended by Installer and names, addresses, 
and telephone numbers of local sources for products.
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1.5 QUALITY ASSURANCE

A. Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate countertops 
similar to that required for this Project, and whose products have a record of successful in-
service performance.

B. Installer Qualifications: Fabricator of countertops.

1.6 FIELD CONDITIONS

A. Field Measurements: Verify dimensions of countertops by field measurements after base 
cabinets are installed but before countertop fabrication is complete.

1.7 COORDINATION

A. Coordinate locations of utilities that will penetrate countertops or backsplashes.

PART 2 - PRODUCTS

2.1 SOLID SURFACE COUNTERTOP MATERIALS

A. Solid Surface Material: Homogeneous-filled plastic resin complying with ICPA SS-1.

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:

a. Avonite, Inc.
a. Corian 
b. Durasein (Basis of Design – Light Haze)
c. Formica Corporation
d. Wilsonart LLC

2. Type: Provide Standard type.
3. Integral Sink Bowls: Comply with CSA B45.5/IAPMO Z124.
4. Colors and Patterns: As indicated on Architectural Drawing and Finish Schedule

2.2 COUNTERTOP FABRICATION

A. Fabricate countertops according to solid surface material manufacturer's written instructions and 
to the AWI/AWMAC/WI's "Architectural Woodwork Standards."

1. Grade:  Custom.

B. Countertops: 1/2-inch- (12.7-mm-) thick, solid surface material.
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C. Backsplashes: 1/2-inch- (12.7-mm-) thick, solid surface material.

D. Fabricate tops with shop-applied edges unless otherwise indicated. Comply with solid surface 
material manufacturer's written instructions for adhesives, sealers, fabrication, and finishing.

1. Fabricate with loose backsplashes for field assembly.

E. Joints: Fabricate countertops without joints to the greatest extent possible.  Coordinate location 
of joints on shop drawings with architect. 

F. Cutouts and Holes:

1. Undercounter Plumbing Fixtures: Make cutouts for fixtures in shop  using template or 
pattern furnished by fixture manufacturer. Form cutouts to smooth, even curves.

a. Provide vertical edges, slightly eased at juncture of cutout edges with top and 
bottom surfaces of countertop and projecting 3/16 inch (5 mm) into fixture 
opening.

2. Counter-Mounted Plumbing Fixtures: Prepare countertops in shop for field cutting 
openings for counter-mounted fixtures. Mark tops for cutouts and drill holes at corners of 
cutout locations. Make corner holes of largest radius practical.

3. Fittings: Drill countertops in shop for plumbing fittings.

2.3 INSTALLATION MATERIALS

A. Adhesive: Product recommended by solid surface material manufacturer.

B. Sealant for Countertops: Comply with applicable requirements in Section 079200 "Joint 
Sealants."

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates to receive solid surface material countertops and conditions under which 
countertops will be installed, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of countertops.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install countertops level to a tolerance of 1/8 inch in 8 feet (3 mm in 2.4 m), 1/4 inch (6 mm) 
maximum. Do not exceed 1/64-inch (0.4-mm) difference between planes of adjacent units.
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B. Fasten countertops by screwing through corner blocks of base units into underside of 
countertop. Predrill holes for screws as recommended by manufacturer. Align adjacent surfaces 
and, using adhesive in color to match countertop, form seams to comply with manufacturer's 
written instructions. Carefully dress joints smooth, remove surface scratches, and clean entire 
surface.

C. Bond joints with adhesive and draw tight as countertops are set. Mask areas of countertops 
adjacent to joints to prevent adhesive smears.
1. Clamp units to temporary bracing, supports, or each other to ensure that countertops are 

properly aligned, and joints are of specified width.

D. Install backsplashes and end splashes by adhering to wall and countertops with adhesive. Mask 
areas of countertops and splashes adjacent to joints to prevent adhesive smears.

E. Install aprons to backing and countertops with adhesive. Mask areas of countertops and splashes 
adjacent to joints to prevent adhesive smears. Fasten by screwing through backing. Predrill 
holes for screws as recommended by manufacturer.

F. Complete cutouts not finished in shop. Mask areas of countertops adjacent to cutouts to prevent 
damage while cutting. Make cutouts to accurately fit items to be installed, and at right angles to 
finished surfaces unless beveling is required for clearance. Ease edges slightly to prevent 
snipping.

G. Apply sealant to gaps at walls; comply with Section 079200 "Joint Sealants."

END OF SECTION 123661.16
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SECTION 142600 - LIMITED-USE/LIMITED-APPLICATION ELEVATORS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Limited-use/limited-application elevators.

B. Related Requirements:

1. Section 011000 "Summary" for purchase contract for elevators negotiated by Owner and 
assigned to Contractor.

2. Section 033000 "Cast-in-Place Concrete" for setting sleeves, inserts, and anchoring 
devices in concrete.

3. Section 051200 "Structural Steel Framing" for attachment plates, angle brackets, and 
other preparation of structural steel for fastening guide-rail brackets.

4. Section  093000 “Tiling” for finish flooring in elevator cars.

1.2 DEFINITIONS

A. Definitions in ASME A17.1/CSA B44 apply to Work of this Section.

B. LU/LA: Limited use/limited application.

1.3 ACTION SUBMITTALS

A. Product Data:

1. Limited-use/limited-application elevators.

B. Product Data Submittals: Include capacities, sizes, performances, operations, safety features, 
finishes, and similar information. Include Product Data for car enclosures, hoistway entrances, 
and operation, control, and signal equipment.

C. Shop Drawings:

1. Include plans, elevations, sections, and large-scale details indicating service at each 
landing, machine room layout, coordination with building structure, relationships with 
other construction, and locations of equipment.

2. Indicate loads imposed on building structure at points of support and power requirements.

D. Samples for Initial Selection: For finishes involving color selection.
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E. Samples for Verification: For exposed car finishes, hoistway doors, and frames; 3-inch- (75-
mm-) square Samples.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Manufacturer and Installer.
1. Provide a minimum of 10 years experience in fabrication of elevator specified.
2. Shop Drawings to be certified by a professional engineer.

B. Seismic Qualification Certificates: For elevator equipment, accessories, and components, from 
manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 
and describe mounting and anchoring provisions.

3. Detailed description of equipment anchoring devices on which the certification is based 
and their installation requirements.

C. Manufacturer Certificates: Signed by elevator manufacturer certifying that hoistway, pit, and 
machine room layout and dimensions, as indicated on Drawings, and electrical service, as 
indicated and specified, are adequate for elevator being provided.

D. Preinstallation Examination Report: Indicating dimensional discrepancies and conditions 
detrimental to performance or indicating that dimensions and conditions were found to be 
satisfactory.

E. Sample Warranty: For special warranty.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For elevators to include in emergency, operation, and 
maintenance manuals.

1. Submit manufacturer's/installer's standard operation and maintenance manual, according 
to ASME A17.1/CSA B44.

B. Inspection and Acceptance Certificates and Operating Permits: As required by authorities 
having jurisdiction, for normal, unrestricted elevator use.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: Elevator manufacturer or an authorized representative who is trained 
and approved by manufacturer.
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1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle materials, components, and equipment in manufacturer's protective 
packaging. Store materials, components, and equipment off of ground, under cover, and in a dry 
location.

1.8 COORDINATION

A. Coordinate installation of sleeves, block outs, and items that are embedded in concrete or 
masonry for elevator equipment. Furnish templates and installation instructions and deliver to 
Project site in time for installation.

B. Coordinate locations and dimensions of other work relating to LU/LA elevators including 
sumps and floor drains in pits; entrance subsills; electrical service; and electrical outlets, lights, 
and switches in hoistways, pits, and machine rooms.

1.9 WARRANTY

A. Manufacturer's Special Warranty: Manufacturer agrees to repair or replace elevator work that 
fails in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, operation or control system failure, including 
excessive malfunctions; performances below specified ratings; excessive wear; unusual 
deterioration or aging of materials or finishes; unsafe conditions; need for excessive 
maintenance; abnormal noise or vibration; and similar unusual, unexpected, and 
unsatisfactory conditions.

2. Warranty Period: 3 year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 LIMITED-USE/LIMITED-APPLICATION ELEVATORS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Federal Elevator.
2. Liftavator, Inc.
3. Nationwide Lifts, Inc.
4. Bella Elevator LLC, model: Symmetry - Basis of Design Product 
5. Savaria.– Orion Commercial LU/LA
6. Schumacher Elevator Co.

2.2 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements: 
1. Comply with ASME A17.1/CSA B44.

http://www.specagent.com/Lookup?ulid=5472
http://www.specagent.com/Lookup?uid=123457151139
http://www.specagent.com/Lookup?uid=123457151140
http://www.specagent.com/Lookup?uid=123457151142
http://www.specagent.com/Lookup?uid=123457151143
http://www.specagent.com/Lookup?uid=123457151144
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2. Comply with current IBC code for elevators.

B. Accessibility Requirements: Comply with requirements for LU/LA elevators in the United 
States Access Board's ADA-ABA Accessibility Guidelines and with ICC A117.1.

C. Seismic Performance: Elevator system to withstand the effects of earthquake motions 
determined according to ASCE/SEI 7 and comply with elevator seismic requirements in 
ASME A17.1/CSA B44.

1. The term "withstand" means "the system will remain in place without separation of any 
parts when subjected to the seismic forces specified."

2. Project Seismic Design Category: C.

2.3 SYSTEMS AND COMPONENTS

A. Elevator System, General: Manufacturer's standard LU/LA elevator to comply with the 2019 
update to the code requiring an audio/visual, two-way communication and 3D cab entrance 
monitoring device on each entrance. Unless otherwise indicated, manufacturers' standard 
components are to be used, as included in standard LU/LA elevators and as required for 
complete system.

1. Rated Load: 1400 lb (635 kg).
2. Rated Speed: 30 fpm ( 0.15 m/s).

B. Machine Type: Hydraulic, holeless, beside the car; direct-acting hydraulic or roped hydraulic.

C. Pump Units: Positive-displacement type with a maximum of 10 percent variation between no 
load and full load and with minimum pulsations.

1. Pump to be submersible type, suspended inside oil tank from vibration isolation mounts.
2. Motor to have solid-state starting or variable-voltage, variable-frequency motor control.
3. System to have hydraulic silencer and flexible piping connectors at pump unit.

D. Hydraulic Fluid: Elevator manufacturer's standard [fire-resistant ]fluid with additives as needed 
to prevent oxidation of fluid, corrosion of cylinder and other components, and other adverse 
effects.

E. Inserts: Furnish required concrete and masonry inserts and similar anchoring devices for 
installing guide rails, machinery, and other components of elevator work. Device installation is 
specified in another Section.

2.4 OPERATION SYSTEMS

A. Provide manufacturer's standard operation system for selective-collective automatic operation.

B. Battery-Powered Lowering: When power fails, car is lowered to the lowest floor, opens its car 
and hoistway doors, and shuts down. System includes rechargeable battery and automatic 
recharging system.



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

LIMITED-USE/LIMITED-APPLICATION ELEVATORS 142600 - 5

C. Provide automatic operation of lights and ventilation fans.

D. Emergency Operation: 
1. For basic operation without emergency power, an audio/visual, two-way communication 

and 3D cab entrance monitoring device on each entrance is powered by battery backup 
that will maintain this system in event of an emergency.

2.5 DOOR REOPENING DEVICES

A. Infrared Array: Provide door-reopening devices with a uniform array of 36 or more 
microprocessor-controlled, infrared light beams projecting across car entrance. Interruption of 
one or more light beams causes doors to stop and reopen.

2.6 CAR ENCLOSURES

A. Provide steel-framed car enclosures with wall panels, car roof, access doors, power door 
operators, and ventilation. Provide finished car including materials and finishes specified below.

B. Clear Inside Dimensions:

1. Inside Width: 48 inches (1219 mm) from sidewall to sidewall.
2. Inside Depth: 54 inches (1370 mm) from back wall to front wall (return panels).
3. Inside Height: 84 inches (2134 mm) to underside of ceiling.

C. Number of stops: Three.

D. Car configuration – see drawings.

E. Materials and Finishes:

1. Floor Finish:

a. Specified in Section 093000 "Tiling."

1. Enameled or Powder-Coated Steel Wall Panels: Flush, formed-metal construction; 
fabricated from cold-rolled steel sheet. Provide with factory-applied enamel or powder-
coat finish; colors as selected by Architect from manufacturer's full range.
a. Basis of Design color: white panels

2. Plastic-Laminate Wall Panels: Plastic laminate adhesively applied to manufacturer's 
standard metal panels with plastic-laminate panel backing and manufacturer's standard 
protective edge trim. Panels to have a flame-spread index of 75 or less, when tested in 
accordance with ASTM E84. Custom Plastic-laminate color, texture, and pattern as 
selected by Architect.
a. Basis of Design: Wilsonart Anzio Marble, 5037-38, in Fine Velvet Finish, or 

approved equal laminate with large scale pattern (so that repeat is not obvious on 
the large laminate panel).

3. Sills: Extruded or machined aluminum, with grooved surface, 1/4 inch (6.4 mm) thick.
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4. Metal Ceiling: Flush panels, fabricated from cold-rolled steel sheet. Provide panels with 
factory-applied enamel or powder-coat finish; colors as selected by Architect from 
manufacturer's full range, to match metal wall panels.

5. Lighting: Not less than four downlights. Provide battery backup power source with 
automatic charging.

a. Light Fixture Efficiency: Not less than 35 lumens/watt.

6. Handrail: 1-1/2 inches (38 mm) round satin stainless steel on one side of car.

F. Car Doors: Manufacturer's standard units complete with track systems, hardware, sills, and 
accessories.

1. Operation: Power-operated, automatic.
2. Type: Horizontal sliding.
3. Clear Opening Width: 36 inches (915 mm).
4. Door Height: 84 inches (2134 mm).
5. Enameled or Powder-Coated Steel Doors: Flush, hollow-metal construction; fabricated 

from cold-rolled steel sheet. Provide with factory-applied enamel or powder-coat finish. 
Color to be as selected by Architect from manufacturer's full range of RAL custom colors 
to match adjacent wall paint color.

2.7 HOISTWAY ENTRANCES

A. Provide manufacturer's standard door-and-frame hoistway entrances, same size as car doors, 
complete with track systems, hardware, sills, and accessories.

1. Operation: Power-operated, automatic.
2. Type: Horizontal sliding.

B. Coordinate frame size and profile with hoistway wall construction.

1. Where gypsum board wall construction is indicated, provide self-supporting frames with 
reinforced head sections.

C. Materials and Fabrication: Manufacturer's standards, but not less than the following:

1. Enameled or Powder-Coated Steel Frames: Formed from cold- or hot-rolled steel sheet. 
Provide with factory-applied enamel or powder-coat finish; colors as selected by 
Architect from manufacturer's full range.

2. Enameled or Powder-Coated Steel Doors: Flush, hollow-metal construction; fabricated 
from cold-rolled steel sheet. Provide with factory-applied enamel or powder-coat finish; 
colors as selected by Architect from manufacturer's full range.

3. Sills: Extruded or machined aluminum, with grooved surface, 1/4 inch (6.4 mm) thick.
4. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous 

grout complying with ASTM C1107/C1107M.

D. Fire-Rated Hoistway Entrance Assemblies: Door and frame assemblies to comply with 
NFPA 80 and be listed and labeled by a testing and inspecting agency acceptable to authorities 
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having jurisdiction based on testing at as-close-to-neutral pressure as possible according to 
NFPA 252 or UL 10B.

1. Fire-Protection Rating: 1 hour.

2.8 SIGNAL EQUIPMENT

A. Provide hall-call and car-call buttons that light when activated and remain lit until call has been 
fulfilled. Provide buttons and lighted elements illuminated with light-emitting diodes.

1. Finish: Satin stainless steel, ASTM A480/A480M, No. 4 finish.

B. Car-Control Stations: Provide manufacturer's standard car-control stations. Mount in side panel 
adjacent to car door unless otherwise indicated.

1. Mark buttons and switches for function. Use both tactile symbols and Braille.

C. Emergency Communication System: Two-way voice communication system, with visible 
signal, which dials preprogrammed number of monitoring station and does not require handset 
use. System is contained in flush-mounted cabinet, with identification, instructions for use, and 
battery backup power supply.
1. Comply with all IBC current codes for emergency communications, both inside and 

outside of elevator cab as required by authority having jurisdiction.

D. Car Position Indicator: Provide digital-type position indicator in elevator car. Also, provide 
audible signal to indicate to passengers that car is either stopping at or passing each of the floors 
served. Include travel direction arrows if not provided in car-control station.

E. Hall Push-Button Stations: Wall-mounted or jamb-mounted units equipped with buttons for 
calling elevator and for indicating desired direction of travel where applicable.

F. Hall Lanterns: Wall-mounted or jamb-mounted units with illuminated arrows; but provide 
single arrow at terminal landings.

G. Hall Annunciator: With each hall lantern, provide audible signals indicating car arrival and 
direction of travel. Signals sound once for up and twice for down.

1. At manufacturer's option, audible signals may be placed on car.

H. Emergency Pictorial Signs: Fabricate from materials matching hall push-button stations, with 
text and graphics as required by authorities having jurisdiction, indicating that in case of fire, 
elevators are out of service and exits should be used instead. Provide one sign at each hall push-
button station unless otherwise indicated.

2.9 FINISH MATERIALS

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, commercial steel, Type B, exposed, matte 
finish.
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B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, commercial steel, Type B, pickled.

C. Stainless Steel Sheet: ASTM A240/A240M, Type 304.

D. Stainless Steel Bars: ASTM A276/A276M, Type 304.

E. Stainless Steel Tubing: ASTM A554, Grade MT 304.

F. Aluminum Extrusions: ASTM B221 (ASTM B221M), Alloy 6063.

G. Plastic Laminate: High-pressure type complying with ISO 4586-3, Type HGS for flat 
applications.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine elevator areas, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. Verify critical dimensions 
and examine supporting structure and other conditions under which elevator work is to be 
installed.

B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of 
the Work.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION OF LIMITED-USE/LIMITED-APPLICATION ELEVATORS

A. Install cylinder plumb and accurately located for elevator car position and travel. Anchor 
securely in place, supported at pit floor and braced at intervals as needed to maintain alignment. 
Anchor cylinder guides at spacing needed to maintain alignment and avoid overstressing guides.

B. Sound Isolation: Mount rotating and vibrating equipment on vibration-isolating mounts to 
minimize vibration transmission to structure and structure-borne noise from elevator system.

C. Lubricate operating parts of systems as recommended by manufacturers.

D. Alignment: Coordinate installation of hoistway entrances with installation of elevator guide 
rails for accurate alignment of entrances with car. Reduce clearances to minimum, safe, 
workable dimension at each landing.

E. Leveling Tolerance: 1/4 inch (6 mm), up or down, regardless of load and direction of travel.

F. Set sills flush with finished floor surface at landing. Fill space under sill solidly with nonshrink, 
nonmetallic grout.
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G. Locate hall lanterns either above or beside hoistway entrance at a minimum of 72 inches (1829 
mm) above finished floor unless hall lanterns are built into entrance frames.

3.3 FIELD QUALITY CONTROL

A. Acceptance Testing: On completion of elevator installation and before permitting elevator use, 
perform acceptance tests as required and recommended by ASME A17.1/CSA B44 and by 
authorities having jurisdiction.

B. Advise Owner, Architect, and authorities having jurisdiction in advance of dates and times that 
tests are to be performed.

3.4 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
operate, adjust, and maintain elevator(s).

B. Check operation of elevator with Owner's personnel present before date of Substantial 
Completion and again not more than one month before end of warranty period. Determine that 
operation systems and devices are functioning properly.

END OF SECTION 142600
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SECTION 210010 - GENERAL PROVISIONS – FIRE PROTECTION 
 
 
PART 1 - GENERAL 
 
1.1 SCOPE: 
 

A. Bids of work covered by each section of these specifications shall be based on the “Fire 
Protection Sprinkler System Specification Sheet”. Because of small scale of drawings, it is 
not possible to indicate all offsets, fittings, and accessories, which may be required. 
Contractor shall carefully investigate structural and finish conditions affecting his work 
and shall arrange such work accordingly as may be required to meet such conditions. 
Where locations make it necessary or desirable from Contractor's standpoint to make 
changes in arrangements or details shown on drawings, he may present suggestions for 
such changes and obtain Engineer's approval prior to making such changes. 

 
1.2 CODES: 
 

A. All work under this division shall be in strict compliance with the International Building 
Code – 2021 Edition, the International Fire Code – 2021 Edition, NFPA 13 – 2019 Edition, 
and all applicable Codes and Regulations of the Authority Having Jurisdiction. 

 
1.3 MATERIAL AND SHOP DRAWINGS: 
 

A. Use only new materials and the standard product of a single manufacturer for each article 
of its type unless specifically mentioned otherwise. Materials and workmanship in the case 
of assembled items shall conform to the latest applicable requirements of NFPA, NEC, 
ASTM, and ANSI. 

 
B. Schedule submittals to expedite work. Unless otherwise indicated in this Section, 

submittals shall be submitted within 30 days of date of Notice to Proceed. Provide 
electronic copies of submittals for review and approval. All submittals shall be emailed in 
a single volume. Partial lists will not be considered and will be returned to the Contractor.  
Identify Project, Contractor, subcontractor, supplier, manufacturer, pertinent drawing sheet 
and detail numbers, and associated specification section numbers. Identify variations from 
requirements of Contract Documents.  Any submittal that exceeds 10 MB shall be 
transferred using Dropbox or other similar file sharing service. 

 
C. Contractor responsibilities: 

 
1. Review submittals prior to transmittal. Verify compatibility with field conditions 

and dimensions, product selections and designations, quantities, and conformance 
of submittal with requirements of Contract Documents. Return non-conforming 
submittals to preparer for revision rather than submitting to Engineer. Coordinate 
submittals to avoid conflicts between various items of work.  Failure of Contractor 
to review submittals prior to transmittal to Engineer shall be cause for rejection. 
Incomplete, improperly packaged, and submittals from sources other than 
Contractor will not be accepted. Submittals not stamped APPROVED and signed 
by the Contractor will be returned to the Contractor. 
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2. Prepare drawings illustrating portion of work for use in fabricating, interfacing 

with other work, and installing products.  All equipment submitted shall be of 
adequate size and physical arrangement to allow unobstructed access when 
installed, for routine maintenance and other similar operations. Contract Drawings 
shall not be reproduced and submitted as shop drawings.  Title each drawing with 
Project name and reference the sheet the drawing corresponds to.  Drawings shall 
be in compliance with the requirements of NFPA 13 - 27.1.3. 

 
3. Provide product data such as manufacturer's brochures, catalog pages, illustrations, 

diagrams, tables, performance charts, and other material which describe 
appearance, size, attributes, code and standard compliance, ratings, and other 
product characteristics. Provide all critical information such as reference 
standards, performance characteristics, capacities, power requirements, wiring and 
piping diagrams, controls, component parts, finishes, dimensions, and required 
clearances. Submit only data which are pertinent. Mark each copy of 
manufacturer's standard printed data to identify products, models, options, and 
other data pertinent to project.   

 
4. Engineer will review and return submittals with comments. Do not fabricate 

products or begin work which requires submittals until return of submittal with 
Engineer acceptance. Promptly report any inability to comply with provisions. 
Revise and resubmit submittals as required within 15 days of return from Engineer. 
Make re-submittals under procedures specified for initial submittals. Identify all 
changes made since previous submittal. 

 
D. Engineer Review: 

 
1. Detailed drawings, including proposed head layouts, shall be prepared by the Fire 

Protection Contractor. These drawings shall be submitted to the Engineer for their 
approval.  Upon approval by the engineer, it shall be the responsibility of this 
contractor to submit the approved shop drawings to the Office of the State Fire 
Marshal for their approval.  All approvals shall be received prior to starting work.  
Upon receipt of the approval from the Office of the State Fire Marshal, this 
contractor shall provide one set of approved shop drawings to the authority having 
jurisdiction for their records. 

 
E. Items Requiring Submittal are as Follows: 

 
1. All items listed in MANUFACTURERS: Section of 210010 

 
1.4 ASBESTOS: 
 

A. At any time, the Contractor encounters asbestos, he shall immediately stop work in the 
immediate area and suspend any further work until asbestos is removed. Contractor shall, 
upon discovery of asbestos, notify owner, or owner's representative, who shall be 
responsible for the removal of the asbestos, all in accordance with NESHAP (National 
Emission Standard for Hazardous Air Pollutants). Any form of asbestos removal or 
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demolition shall be by owner. Engineer is not an "Owner or Operator" as defined under 
NESHAP. 

 
B. Contractor is responsible for and shall be aware of all state and federal laws pertaining to 

asbestos as well as NESHAP requirements. 
 
1.5 PERMITS AND FEES: 
 

A. Obtain permits, licenses, pay fees, etc. as required for performance of Contract. Arrange 
for necessary inspections required by governing authority and deliver certificates of 
approval to Architects or their representatives. File plans required by governing body. 

 
1.6 DEFINITIONS: 
 

A. In this division of the specifications and accompanying drawings, the following definitions 
apply: 

 
1. Provide/Install:  To purchase, pay for, transport to the job site, unpack,  and connect 

complete and ready for operation; to include all permits, inspections, equipment, 
material, labor, hardware, and operations required for completion and operation. 

 
2. Furnish:  To purchase, pay for, and deliver to the job site for installation by others. 

 
3. The Fire Sprinkler Contractor is cautioned that "furnish" requires coordination 

with others. Such coordination costs shall be included as part of this contractor's 
bid. 

 
1.7 CUTTING AND PATCHING: 
 

A. Cutting of walls, floors, roofs, partitions, and ceiling, required for proper installation of the 
systems shall be performed under this contract. 

 
B. Cutting shall be done in a neat, workmanlike manner. No joist, beams, girders, columns, 

or other structural members may be cut without written permission from the Engineer. 
When possible, holes shall be saw-cut or core drilled neatly to minimize patching. 

 
C. Re-routing of existing pipes, insulation, etc. as required for installation of new system is 

included in this work. All work shall be done in accordance with specifications for new 
work of the particular type involved. 

 
D. Patching shall be performed to match existing structures, exterior walls and roofs, and shall 

form a watertight installation. 
 
1.8 VERIFICATION OF DIMENSIONS, ETC.: 
 

A. The Contractor shall visit the premises and thoroughly familiarize himself with all details 
of the work, working conditions, verify all dimensions in the field, advise the Engineer of 
any discrepancy, and submit shop drawings of any changes he proposes to make for 
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approval before starting the work. Contractor shall install all equipment in a manner to 
avoid building interference. 

 
1.9 COORDINATION WITH OTHER TRADES: 
 

A. Coordinate all work of each section with work of other sections to avoid interference. 
Bidders are cautioned to check their equipment against space available as indicated on 
drawings and shall make sure that proposed equipment can be accommodated. Before 
beginning work under each section, inspect installed work of other trades and verify that 
such work is complete to the point where the installation may properly begin. 

 
1.10 PROTECTION OF ADJACENT WORK: 
 

A. Protect work and adjacent work at all times with suitable covering. All damage to work in 
place caused by Contractor shall be repaired and restored to original good and acceptable 
condition using same quality and kinds of materials as required to match and finish with 
adjacent work. 

 
1.11 EXISTING EQUIPMENT AND MATERIALS: 
 

A. All items of equipment removed under this section of the specifications shall become the 
property of this Contractor shall be promptly removed from this site. 

 
1.12 FIRESTOPPING: 
 

A. Provide firestopping for all mechanical penetrations through fire resistant walls and shaft 
enclosures, and floor, ceiling, and roof elements of fire resistant assemblies. Firestopping 
shall provide rating comparable to rating of structure it protects. 

 
B. Firestopping materials currently classified with UL as "Through Penetration Firestop 

Systems".  
 

C. Firestopping materials shall have been tested in accordance with UL 1479 "Fire Tests of 
Through Penetration Firestops". 

 
1.13 CLEAN-UP: 
 

A. At the completion of the contract work, all areas where work has been performed shall be 
left clean. All trash shall be removed from the site by the Contractor. 

 
1.14 APPROVALS AND SUBSTITUTIONS: 
 

A. Notwithstanding any reference in the specifications to any article, device, product, 
material, fixture, form, or type of construction by name, make or catalog number, such 
references shall be interpreted as establishing a standard of quality and shall not be 
construed as limiting competition; and the Contractor, in such cases, may at his option use 
any article, device, product, material, fixture, or type of construction which, in the 
judgment of the Engineer, expressed in writing, is equal to that specified. 
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B. Requests for written approval to substitute materials or equipment considered by the 
Contractor as equal to those specified, shall be submitted for approval to the Engineer ten 
(10) days prior to bid date. Requests shall be accompanied by samples, descriptive 
literature and engineering information as necessary to fully identify and evaluate the 
product. No increase in the contract sum will be considered when requests are not 
approved. 

 
1.15 AS-BUILT DRAWINGS: 
 

A. The Contractor shall keep a record set of drawings on the job; and as construction 
progresses shall show the actual installed location of all items, material, and equipment on 
these job drawings. Indicate approved changes in red ink. 

 
B. At the time of final completion, a corrected set of As-Built drawings shall be delivered to 

the Engineer. A final set of reproducible drawings with job information that reflects the 
actual installation shall be prepared by the fire sprinkler contractor and given to the Owner 
along with a set of approved fire sprinkler shop drawings. 

 
1.16 WARRANTY: 
 

A. The Contractor for each section of the work under this division will furnish to the Owner 
a written warranty for the installation as installed of all equipment covered under each 
section of the specifications, to perform in a satisfactory manner with no more than normal 
service. 

 
B. Each warranty shall extend for a period of one year following substantial completion and 

acceptance of construction. They shall be endorsed by the Contractor.  
 
1.17 MANUFACTURERS: 
 

A. In order to define requirements for quality and function of manufactured products, and 
requirements such as size, gauges, grade selection, color selections and like specifications 
requirements, the specifications as written hereinafter are based upon products of those 
manufacturers who are named hereinafter under various specifications for materials. 

 
B. In addition to products of manufacturers named hereinafter in the specifications, equivalent 

products of the following named manufacturers will be acceptable under the base bid: 
 

1. Pipe Hangers: 
 

a) Cooper B-Line, Fee and Mason Manufacturing Company, Anvilstar 
International, Erico Caddy, Tolco a Division of Nibco 

 
2. Sprinklers: 

 
a) Viking Group, Reliable Automatic Sprinkler Company, Tyco Fire 

Products 
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3. Identification Items 
 

a) Seton Name Plate Company, W.H. Brady Company, Handley Industries, 
Inc. 

 
 
PART 2 - PRODUCTS 
 
2.1 PAINTING: 
 

A. Furnish touch up paint supplied by equipment manufacturer. 
 
2.2 FIRESTOPPING MATERIALS: 
 

A. The material used to fill the annular space shall prevent the passage of flame and hot gases 
sufficient to ignite cotton waste when subjected to ASTM E 119 time-temperature fire 
conditions under a minimum positive pressure differential of 0.01 inches of water at the 
location of the test specimen for the time period equivalent to the fire resistance rating of 
the construction penetrated. Material shall be capable of curing in the presence of 
atmospheric moisture to produce durable and flexible seal and will form airtight and 
watertight bonds with most common building materials in any combination including 
cement, masonry, steel, and aluminum. 

 
2.3 SLEEVES AND OPENINGS: 
 

A. Provide UL certified fire stop sleeving system for all pipe penetrations through fire rated 
walls, floors, partitions, ceilings, floor-ceiling assemblies, and roofs as tested under ASTM 
E814 "Standard Method of Fire Tests of Through Penetration Fire Stops". 

 
2.4 SEISMIC RESTRAINTS: 
 

A. Complete installation of fire protection system shall meet the seismic requirements 
including longitudinal bracing, sway bracing, and four way bracing as required by NFPA 
13 – 2019 Edition. 

 
 
PART 3 - EXECUTION   
 
3.1 PIPE FITTINGS: 
 

A. General:  Provide complete systems of piping and fittings for all services as indicated. All 
pipe, valves, and fittings shall comply with American National Standards Institute, Inc. 
Code and/or local codes and ordinances. Cut pipe accurately to measurements established 
at building or site, and work into place without springing or forcing, properly clearing all 
windows, doors, and other openings or obstructions. 

 
B. Excessive cutting or other weakening of building to facilitate piping installation will not 

be permitted.  Test all piping prior to concealing. 
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3.2 PIPE: 
 

A. All piping material shall be as specified in other sections of this division. 
 
3.3 SLEEVES: 
 

A. Provide all sleeves in floors, beams, wall, roof, etc. as required for installing work of this 
division unless otherwise specified hereinafter. Sleeves thru fire-rated assemblies shall be 
firestopped as specified herein and insulation shall not pass thru sleeve unless material 
complies with firestopping specified. 

 
3.4 PIPE HANGERS, SUPPORTS AND INSERTS: 
 

A. Pipe hangers, supports and inserts shall comply with the requirements of NFPA. 
 

B. Hanger or Support Spacing (unless specified different hereinafter): 
 

C. Hanger or support maximum spacing shall be as required by NFPA. 
 
3.5 CLEANING: 
 

A. All surfaces on metal, pipe, insulation covered surfaces, and other equipment furnished and 
installed under this division of the specifications shall be thoroughly cleaned of grease, 
scale, dirt and other foreign material. 

 
3.6 TESTING (PIPING): 
 

A. Upon completion of each system of work under this division, and at a designated time, all 
piping shall be pressure tested for leaks in the presence of the owner or third party 
inspecting agency. Owner or testing agency shall be notified five days before testing is to 
be conducted and all tests shall be conducted in their presence. All equipment required for 
test shall be furnished by contractor at his expense. All tests shall be performed as specified 
hereinafter. If inspection or tests show defects, such defective work or material shall be 
replaced, and inspection and tests repeated at no additional cost to owner. Make tight any 
leaks. Repeat tests until system is proven tight. Caulking of leaks will not be permitted. All 
equipment not capable of withstanding the test pressure shall be valved off during the test. 

 
B. All sprinkler piping shall be tested hydrostatically at not less than 200 pounds per square 

inch pressure for two hours and shall meet all requirements of Underwriters.  
 
3.7 OPERATION AND MAINTENANCE INSTRUCTIONS, AND MAINTENANCE MANUAL: 
 

A. Upon completion of work, and at a time designated by the engineer, a competent employee 
of the contractor shall be provided to instruct a representative of the owner in the operation 
and maintenance of the system. 

 
B. Minimum instruction period shall be: 

 
1. Fire Protection System -  1/2 day 
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C. Maintenance Manuals:  The contractor shall compile and bind five (5) sets of all 

manufacturer's instructions and descriptive literature on all items of equipment furnished 
under this work. These instructions shall be delivered through the general contractor to the 
engineer for approval prior to final inspection. 

 
D. Instructions shall include: 

 
1. Warranty letter signed by the Fire Protection Contractor. 
2. Index for each section with each section properly identified. 
3. Complete equipment list with model and serial numbers. 
4. Copy of one complete, approved submittal for each equipment section. 
5. Parts list for all items of equipment. 

 
E. Manuals shall be 8-1/2 x 11 inch text pages in digital PDF format.  Prepare binder covers 

with printed subject title of manual, title of project, date, and volume number when multiple 
binders are required.  Provide a table of contents for each volume.  Internally subdivide the 
binder contents with bookmarks providing a link to each section.  Provide directory listing 
as appropriate with names addresses, and telephone numbers of design consultant, 
Contractor, subcontractors, equipment suppliers, and nearest service representatives. 

 
 
End of Section 210010 
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SECTION 210500 - FIRE PROTECTION 
 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. This section of the specifications describes requirements pertaining to Fire Protection. All 
work shall comply with Section 210010 - General Provisions Fire Protection, the 
International Fire Code – 2021 Edition, the International Building Code – 2021 Edition, 
the South Carolina Fire Protection Sprinkler Act, and NFPA 13 – 2019 Edition. 

 
1.2 SCOPE 
 

A. This section of these specifications is intended to describe furnishing labor, material, and 
equipment for the modification to the existing wet pipe automatic sprinkler system. 

 
B. In all areas, equipment and piping shall be installed so it will not interfere with the air 

conditioning, heating, ventilating and electrical systems that must occupy the same general 
areas. 

 
C. The contractor shall design an automatic wet system for the area of work indicated. All 

piping shall be sized based on hydraulic calculations using the fire pump located in the 
adjacent School of Law.  See “Fire Protection Sprinkler System Specification Sheet” for 
additional information. 

 
1.3 COMPLIANCE WITH CODES 
 

A. The complete installation for the building shall be in accordance with code requirements 
of City of Columbia Fire Department, the Office of the State Fire Marshal, State Elevator 
Code (Title 41, Chapter 16), International Building Code – 2021 Edition, International Fire 
Code – 2021 Edition, South Carolina Fire Protection Sprinkler Systems Act (Title 40, 
Chapter 10), State Engineers Manual (2018 OSE Manual) and NFPA 13 – 2019 Edition. 

 
1.4 SHOP DRAWINGS 
 

A. Detailed drawings, including proposed sprinkler layouts, shall be prepared by the Fire 
Protection Contractor. These drawings shall be submitted to the Engineer for their 
approval.  Upon approval by the engineer, it shall be the responsibility of this contractor to 
submit the approved shop drawings to the Office of the State Fire Marshal for their 
approval.  All approvals shall be received prior to starting work. 
 

B. Upon completion of the indicated work, one (1) additional set of approved reproducible 
drawings showing the entire installation "as built" shall be furnished to the Owner for his 
files. 
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1.5 SEISMIC REQUIREMENTS 
 

A. Complete installation of fire protection system shall meet the seismic and restraint 
requirements including longitudinal bracing, sway bracing, end of branch line restraints, 
and four way bracing as required. 

 
 
PART 2 - PRODUCTS 
 
2.1 PRODUCTS 

 
A. Sprinklers shall be spray type, having 1/2" discharge orifice, with temperature ratings in 

accordance with Underwriter's specifications unless otherwise noted. Sprinklers shall be 
horizontal sidewall, upright, or fully concealed flat plate ceiling recessed, adjustable 
decorative/glass bulb type as manufactured by the Reliable Automatic Sprinkler Company, 
or equal as listed in 210010.  All sprinklers shall have a white finish except upright 
sprinklers in areas with no ceiling which shall have a brass finish and the sprinklers noted 
on the upper level which are to be replace with black sprinklers. Sprinklers shall be of 
temperature rating as required by the application per NFPA including using intermediate 
temperature rating when located within 30” of the edge of any HVAC diffuser in the 
ceiling.  No oversized escutcheons shall be utilized if the suspended ceiling requires a 1” 
clearance around the vertical penetrations as required by ASCE7-05.  Flexible sprinkler 
drops with braided hose design shall be used in lieu of any required oversized escutcheons 
and shall be installed per the manufacturers published instructions.  Corrugated, or non-
braided, flexible drops will not be allowed.  
 

B. The Contractor shall provide cabinet with extra sprinklers and one (1) sprinkler wrench for 
each type of sprinkler provided in the building per NFPA 13-6.2.9.  Sprinklers shall be 
properly apportioned as to temperature rating and types of sprinklers used as required by 
NFPA 13 with no fewer than two sprinklers of each type and temperature rating, and shall 
include a list that shall be in an envelope in the cabinet. Mount cabinet on wall adjacent to 
existing fire riser. 

 
C. All wet pipe sprinkler piping shall be UL listed metallic pipe and materials in accordance 

with NFPA 13 – 2019 Edition.  Piping 2-1/2” and larger shall be Schedule 10 black steel 
with rolled-grooved fittings and all piping 2” and smaller shall be schedule 40 black steel 
piping with rolled-grooved fittings or threaded or threaded fittings. 

 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION: 
 

A. Equipment, materials, installation, and workmanship shall be in accordance with NFPA 13 
– 2019 Edition, and the International Fire Code – 2021 Edition. 
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3.2 FIELD TESTING AND FLUSHING: 
 

A. Preliminary Tests:  Hydrostatically test each system at 200 psig for a period of two hours. 
Flush piping in accordance with NFPA 13. Piping above suspended ceilings shall be tested, 
inspected, and approved before installation of ceilings. Test the alarms and other devices. 
Test the water flow alarms by flowing water through the inspector's test connection. When 
tests have been completed and corrections made, submit a signed and dated certificate, 
similar to that specified in NFPA 13, with a request for a formal inspection and tests. 

 
 
End of Section 210500 
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SECTION 220010 - GENERAL PROVISIONS - PLUMBING 
 
 
PART 1 - GENERAL 
 
1.1 SCOPE: 
 

A. Bids of work covered by each section of these specifications shall be based on the layout 
and equipment as shown and specified with only such approved substitutions as are 
allowed. Drawings show general arrangement of piping. Because of small scale of 
drawings, it is not possible to indicate all offsets, fittings, and accessories, which may be 
required. Contractor shall carefully investigate structural and finish conditions affecting 
his work and shall arrange such work accordingly, furnishing such fittings, traps, valves, 
and accessories as may be required to meet such conditions. Where locations make it 
necessary or desirable from Contractor's standpoint to make changes in arrangements or 
details shown on drawings, he may present suggestions for such changes and obtain 
Engineer's approval prior to making such changes. 

 
1.2 CODES: 
 

A. All work under this division shall be in strict compliance with the International Building 
Code – 2021 Edition, the International Plumbing Code – 2021 Edition, and all applicable 
Codes and Regulations of the Authority Having Jurisdiction. 

 
1.3 MATERIAL AND SHOP DRAWINGS: 
 

A. Use only new materials and the standard product of a single manufacturer for each article 
of its type unless specifically mentioned otherwise. Materials and workmanship in the case 
of assembled items shall conform to the latest applicable requirements of ASME, NEC, 
ASTM, AWWA, NEMA, and ANSI. 

 
B. Schedule submittals to expedite work. Unless otherwise indicated in this Section, 

submittals shall be submitted within 30 days of date of Notice to Proceed. Provide 
electronic copies of submittals for review and approval. All submittals shall be emailed in 
a single volume. Partial lists will not be considered and will be returned to the Contractor.  
Identify Project, Contractor, subcontractor, supplier, manufacturer, pertinent drawing sheet 
and detail numbers, and associated specification section numbers. Identify variations from 
requirements of Contract Documents.  Any submittal that exceeds 10 MB shall be 
transferred using Dropbox or other similar file sharing service. 

 
C. Contractor responsibilities: 
 

1. Review submittals prior to transmittal. Verify compatibility with field conditions 
and dimensions, product selections and designations, quantities, and conformance 
of submittal with requirements of Contract Documents. Return non-conforming 
submittals to preparer for revision rather than submitting to Engineer. Coordinate 
submittals to avoid conflicts between various items of work.  Failure of Contractor 
to review submittals prior to transmittal to Engineer shall be cause for rejection. 
Incomplete, improperly packaged, and submittals from sources other than 
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Contractor will not be accepted. Submittals not stamped APPROVED and signed 
by the Contractor will be returned to the Contractor. 

 
2. Provide product data such as manufacturer's brochures, catalog pages, illustrations, 

diagrams, tables, performance charts, and other material which describe 
appearance, size, attributes, code and standard compliance, ratings, and other 
product characteristics. Provide all critical information such as reference 
standards, performance characteristics, capacities, power requirements, wiring and 
piping diagrams, controls, component parts, finishes, dimensions, and required 
clearances. Submit only data which are pertinent. Mark each copy of 
manufacturer's standard printed data to identify products, models, options, and 
other data pertinent to project.   

 
3. Engineer will review and return submittals with comments. Do not fabricate 

products or begin work which requires submittals until return of submittal with 
Engineer acceptance. Promptly report any inability to comply with provisions. 
Revise and resubmit submittals as required within 15 days of return from Engineer. 
Make re-submittals under procedures specified for initial submittals. Identify all 
changes made since previous submittal. 

 
D. Engineer Review: 

 
1. Engineer will review submittals for sole purpose of verifying general conformance 

with design concept and general compliance with Contract Documents. Approval 
of submittal by Engineer does not relieve Contractor of responsibility for 
correcting errors which may exist in submittal or from meeting requirements of 
Contract Documents. After review, Engineer will return submittals marked as 
follows to indicate action taken: 

 
2. No Exception: Part of work covered by submittal may proceed provided it 

complies with requirements of Contract Documents. Final acceptance will depend 
upon that compliance. The term "approved" shall only indicate that there is no 
exception taken to the submittal. 

 
3. No Exception As Corrected: Part of work covered by submittal may proceed 

provided it complies with notations and corrections on submittal and requirements 
of Contract documents. Final acceptance will depend upon that compliance. 

 
4. Revise And Resubmit: Do not proceed with part of work covered by submittal 

including purchasing, fabricating, and delivering. Revise or prepare new submittal 
in accordance with notations and resubmit. 

 
E. Items Requiring Submittal are as Follows: 

 
1. Insulation 
2. Piping Materials 
3. All items listed in MANUFACTURERS: Section of 220010 
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1.4 ASBESTOS: 
 

A. At any time the Contractor encounters asbestos, he shall immediately stop work in the 
immediate area and suspend any further work until asbestos is removed. Contractor shall, 
upon discovery of asbestos, notify owner, or owner's representative, who shall be 
responsible for the removal of the asbestos, all in accordance with NESHAP (National 
Emission Standard for Hazardous Air Pollutants). Any form of asbestos removal or 
demolition shall be by owner. Engineer is not an "Owner or Operator" as defined under 
NESHAP. 

 
B. Contractor is responsible for, and shall be aware of all state and federal laws pertaining to 

asbestos as well as NESHAP requirements. 
 
1.5 LEAD FREE: 
 

A. All solder, flux and pipe used in water system must be lead free. Lead free is defined as 
less than 0.2 percent lead in solder and flux and less than 8.0 percent lead in pipes and 
fittings. 

 
1.6 AMERICANS WITH DISABILITIES ACT: 
 

A. All items or work under this division of the specifications shall comply with guidelines as 
set forth in the Americans with Disabilities Act. 

 
1.7 PERMITS AND FEES: 
 

A. Obtain permits, licenses, pay fees, etc. as required for performance of Contract. Arrange 
for necessary inspections required by governing authority and deliver certificates of 
approval to Architects or their representatives. File plans required by governing body. 

 
1.8 DEFINITIONS: 
 

A. In this division of the specifications and accompanying drawings, the following definitions 
apply: 

 
B. Provide/Install:  To purchase, pay for, transport to the job site, unpack, and connect 

completely and ready for operation; to include all permits, inspections, equipment, 
material, labor, hardware, and operations required for completion and operation. 

 
C. Furnish:  To purchase, pay for, and deliver to the job site for installation by others. 

 
D. The Plumbing Contractor is cautioned that "furnish" requires coordination with others. 

Such coordination costs shall be included as part of Plumbing Contractor's bid. 
 
1.9 CUTTING AND PATCHING: 
 

A. Cutting of walls, floors, roofs, partitions, and ceiling, required for proper installation of the 
systems shall be performed under this contract. 
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B. Cutting shall be done in a neat, workmanlike manner. No joist, beams, girders, columns, 
or other structural members may be cut without written permission from the Engineer. 
When possible, holes shall be saw-cut or core drilled neat to minimize patching. 

 
C. Re-routing of existing pipes, insulation, etc. as required for installation of new system is 

included in this work. All work shall be done in accordance with specifications for new 
work of the particular type involved. 

 
D. Patching shall be performed to match existing structures, exterior walls and roofs, and shall 

form watertight installation. 
 
1.10 VERIFICATION OF DIMENSIONS, ETC.: 
 

A. The Contractor shall visit the premises and thoroughly familiarize himself with all details 
of the work, working conditions, verify all dimensions in the field, advise the Engineer of 
any discrepancy, and submit shop drawings of any changes he proposes to make in 
quadruplicate for approval before starting the work. Contractor shall install all equipment 
in a manner to avoid building interference. 

 
1.11 COORDINATION WITH OTHER TRADES: 
 

A. Coordinate all work of each section with work of other sections to avoid interference. 
Bidders are cautioned to check their equipment against space available as indicated on 
drawings, and shall make sure that proposed equipment can be accommodated. Before 
beginning work under each section, inspect installed work of other trades and verify that 
such work is complete to the point where the installation may properly begin. 

 
1.12 PROTECTION OF ADJACENT WORK: 
 

A. Protect work and adjacent work at all times with suitable covering. All damage to work in 
place caused by Contractor shall be repaired and restored to original good and acceptable 
condition using same quality and kinds of materials as required matching and finishing 
with adjacent work. 

 
1.13 EXISTING EQUIPMENT AND MATERIALS: 
 

A. All items of equipment removed under this section of the specifications shall become the 
property of this Contractor shall be promptly removed from this site. 

 
1.14 FIRESTOPPING: 
 

A. Provide firestopping for all mechanical penetrations through fire resistant walls and shaft 
enclosures, and floor, ceiling, and roof elements of fire resistant assemblies. Firestopping 
shall provide rating comparable to rating of structure it protects. 

 
B. Firestopping materials currently classified with UL as "Through Penetration Firestop 

Systems".  
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C. Firestopping materials shall have been tested in accordance with UL 1479 "Fire Tests of 
Through Penetration Firestops". 

 
1.15 CLEAN-UP: 
 

A. At the completion of the contract work, all areas where work has been performed shall be 
left clean. All trash shall be removed from the site by the Contractor. 

 
1.16 APPROVALS AND SUBSTITUTIONS: 
 

A. Notwithstanding any reference in the specifications to any article, device, product, 
material, fixture, form, or type of construction by name, make or catalog number, such 
references shall be interpreted as establishing a standard of quality and shall not be 
construed as limiting competition; and the Contractor, in such cases, may at his option use 
any article, device, product, material, fixture, or type of construction which, in the 
judgment of the Engineer, expressed in writing, is equal to that specified. 

 
B. Requests for written approval to substitute materials or equipment considered by the 

Contractor as equal to those specified, shall be submitted for approval to the Engineer ten 
(10) days prior to bid date. Requests shall be accompanied by samples, descriptive 
literature and engineering information as necessary to fully identify and evaluate the 
product. No increase in the contract sum will be considered when requests are not 
approved. 

 
1.17 AS-BUILT DRAWINGS: 
 

A. The Contractor shall keep a record set of drawings on the job; and as construction 
progresses shall show the actual installed location of all items, material, and equipment on 
these job drawings. Indicate approved changes in red ink. 

 
B. At the time of final completion, a corrected set of As-Built drawings shall be delivered to 

the Engineer. A final set of reproducible drawings with job information that reflects the 
actual installation shall be prepared by the contractor and given to the Owner. 

 
1.18 WARRANTY: 
 

A. The Contractor for each section of the work under this division will furnish to the Owner 
a written warranty for the installation as installed, to perform in a quiet, efficient, and 
satisfactory manner with no more than normal service. 

 
B. Each warranty shall extend for a period of one year following substantial completion and 

acceptance of construction. They shall be endorsed by the Contractor.  
 
1.19 MANUFACTURERS: 
 

A. In order to define requirements for quality and function of manufactured products, and 
requirements such as size, gauges, grade selection, color selections and like specifications 
requirements, the specifications as written hereinafter are based upon products of those 
manufacturers who are named hereinafter under various specifications for materials. 
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B. In addition to products of manufacturers named hereinafter in the specifications, equivalent 

products of the following named manufacturers will be acceptable under the base bid: 
 

1. Insulation: 
 

a) Owens Corning, Johns Manville, CertainTeed Corporation, Knauf 
Insulation 

 
2. Valves: 

 
a) Crane Company, Grinnell Company, O.I.C. Valve Co., Chase Brass & 

Copper Company, Rockwell Manufacturing Company, Consolidated 
Brass Company, Hammond, Nibco. 

 
3. Pipe Hangers: 

 
a) Cooper B-Line, Fee and Mason Manufacturing Company, Anvil 

International, Erico Caddy, Tolco a Division of Nibco 
 

4. Plumbing Fixtures: 
 

a) Kohler Company, American-Standard Plumbing & Heating Division 
Company, Zurn Industries 
 

5. Electric Drinking Fountains: 
 

a) The Halsey W. Taylor Manufacturing Company, Ebco Manufacturing 
Company, Haws Drinking Faucet Company, Oasis Mfg. Co. 

 
6. Flush Valves: 

 
a) Sloan Valve Company, Coyne & Delany Company, Zurn Industries (PL 

Model only) 
 

7. Water Closet Seats: 
 

a) Church Seat Company, Beneke, Olsonite Corp., Bemis Mfg. Co., Centoco 
 

8. Floor Drains, Cleanouts, etc.: 
 

a) Wade, Inc., Zurn Industries, Inc., Josam Manufacturing Company, Jay R. 
Smith 

 
9. Dielectric Fittings: 

 
a) Capitol Manufacturing Company, Dresser Manufacturing Company, Epco 

Sales, Inc. 
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10. Plumbing Trim: 
 

a) Delta Commercial Faucet Company, Chicago Faucets, Speakman, T & S 
Brass and Bronze Works, Inc., Zurn Industries, Symmons Engineering 
Company 

 
11. Sump Pumps: 

 
a) Bell & Gossett Company, Weil, Weinman, Barnes, Liberty Pumps 

 
12. Supplies, Traps, etc.: 

 
a) McGuire Manufacturing Company, Engineered Brass Company, Zurn 

Industries 
 

13. Identification Items: 
 

a) Seton Name Plate Company, W.H. Brady Company, Handley Industries, 
Inc. 

 
 
PART 2 - PRODUCTS 
 
2.1 PAINTING: 
 

A. Furnish touch up paint supplied by equipment manufacturer. 
 

B. Coat ferrous metal surfaces that do not have factory painting or galvanizing with one coat 
of Sherwin Williams high heat aluminum paint. 

 
2.2 VALVES: 
 

A. All valves provided under each section shall be of a single manufacturer unless otherwise 
specified. All valves shall be of listed manufacturer as scheduled hereinafter in other 
sections of Division 22. 

 
2.3 FIRESTOPPING MATERIALS: 
 

A. The material used to fill the annular space shall prevent the passage of flame and hot gases 
sufficient to ignite cotton waste when subjected to ASTM E 119 time-temperature fire 
conditions under a minimum positive pressure differential of 0.01 inches of water at the 
location of the test specimen for the time period equivalent to the fire resistance rating of 
the construction penetrated. Material shall be capable of curing in the presence of 
atmospheric moisture to produce durable and flexible seal, and will form airtight and 
watertight bonds with most common building materials in any combination including 
cement, masonry, steel, and aluminum. 
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2.4 SLEEVES AND OPENINGS: 
 

A. Provide UL certified fire stop sleeving system for all pipe penetrations through fire rated 
walls, floors, partitions, ceilings, floor-ceiling assemblies, and roofs as tested under ASTM 
E814-13a "Standard Method of Fire Tests of Through Penetration Fire Stops". 

 
 
PART 3 - EXECUTION   
 
3.1 PIPE FITTINGS: 
 

A. General:  Provide complete systems of piping and fittings for all services as indicated. All 
pipe, valves, and fittings shall comply with American National Standards Institute, Inc. 
Code and/or local codes and ordinances. All fittings shall be domestically produced from 
domestic forgings. Cut pipe accurately to measurements established at building or site, and 
work into place without springing or forcing, properly clearing all windows, doors, and 
other openings or obstructions. 

 
B. Excessive cutting or other weakening of building to facilitate piping installation will not 

be permitted. Piping shall line up flanges and fittings freely and shall have adequate unions 
and flanges so that all equipment can be disassembled for repairs. Test all piping prior to 
insulation or concealing. 

 
3.2 PIPE: 
 

A. All piping material shall be as specified in other sections of this division. 
 

B. Fittings and Connections:  All turns and connections shall be made with long radius fittings 
as scheduled hereinafter.  

 
C. Pipe joints shall be made in accordance with the following applicable specifications: 

 
D. Make all solder joints with non-corrosive type flux 95 Percent tin and 5 percent antimony 

alloy solder. 
 
E. (OPTION) Make all solder joints with copper and copper alloy press fittings where 

applicable.  Sealing elements for press fittings shall be HNBR. 
 

F. Cast Iron Pipe:  Joints in cast iron soil pipe and fittings without hubs shall be made using 
cast iron No-Hub joint with "Clamp-All Corporation" clamp, or approved heavy duty four 
band clamp as manufactured by Husky, or Mission.  Coupling shall be tested and certified 
to ATM C1540. 

 
G. Make joints between earthenware fixtures and soil pipe by means of brass floor connections 

wiped to lead pipe. Joint shall be gas-tight and water-tight. Set all floor type water closets 
with a "no-seep" sleeve gasket. Caulk around perimeter of all floor mounted plumbing 
fixtures for leveling and prevention of water seepage. 
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3.3 SLEEVES: 
 

A. Provide all sleeves in floors, beams, wall, roof, etc. as required for installing work of this 
division unless otherwise specified hereinafter. Size sleeves for insulated pipe to 
accommodate both pipe and insulation. Construct vertical sleeves in connection with 
concealed piping of 22 gauge galvanized iron. Sleeves thru fire-rated assemblies shall be 
firestopped as specified herein and insulation shall not pass thru sleeve unless material 
complies with firestopping specified. 

 
3.4 PIPE HANGERS, SUPPORTS AND INSERTS: 
 

A. Pipe hangers, supports and inserts shall comply with Table 308.5 of the 2021 International 
Plumbing Code and be provided as follows: 

 
B. All piping shall be supported by forged steel hangers or brackets suitably fastened to 

structural portion. Wall brackets shall be Fee & Mason Fig. No. 151. Provide lock nuts on 
all adjustable hanger assemblies. 

 
PIPE SIZE - INCHES 

 
1/2 – 2 2-1/2 – 4 6 – Up Wall Plate Hanger 

 
Grinnell 104 260 171 139 
Fee & Mason 199 239 170 302 
Elcen 92 12 15 --- 

 
C. Hanger or Support Spacing (unless specified different hereinafter): 

 
1. Copper Pipe: 

 
Nominal Pipe Size – Inches Maximum Span - Feet 

 
1-1/4" and under  6' 
1-1/2" and above  10' 

 
2. Cast Iron Pipe: 

 
Length of Pipe – Feet  Maximum Span - Feet 

 
5'- 0"   5' 
10'- 0"   10' 

 
D. Size hangers on insulated piping to permit insulation and saddles to pass full size through 

hanger. 
 

E. On Cast Iron Soil Pipe (horizontal): 
 

1. At least one hanger on each full length of pipe, close to hub where possible and at 
least one within 24 inches of each fitting, and wherever else required to prevent 



University of South Carolina Construction Documents 
Taylor House Interior Renovation  07/24/2023 
State/Owner Project # H27-Z493 / 50003531-2   Architect’s Proj. #: U-976-20-9 
 

GENERAL PROVISIONS - PLUMBING 220010 - 10 

tendency toward deflection due to load. Hanger at upper angle of each drop. Where 
multiple fittings are used, hangers shall be located not more than 4 feet on centers 
and adjacent to hubs on fittings. 

 
F. On Chromium-plated Pipe: 

 
1. Provide chromium-plated supports on chromium-plated pipe and fittings. 

 
G. Trapeze Hangers: 

 
1. May be used for groups of pipes close together and parallel. Trapeze hangers may 

be constructed from structural channel or angle irons or from pre-formed channel 
shapes. All pipe lines must be held on specific centers by U bolts, clips or clamps. 

 
H. Inserts: 

 
1. For each hanger on horizontal pipes, installed before concrete is poured. Inserts 

shall permit horizontal adjustment of the nut. 
 

I. Special and Additional Supports: 
 

1. Special supports will be required where hangers cannot be used. Horizontal pipes 
shall be secured to prevent vibration or excessive sway. Where pipes must be laid 
on fill, they shall be supported at each joint by brick or concrete supports carried 
down into solid, natural earth. Where required, provide additional hangers to 
secure required level, slope or drainage, and also to prevent sagging. Provide a 
hanger within one foot of each elbow. Provide all miscellaneous steel required for 
pipe supports, anchors, etc. 

 
3.5 INSULATION SHIELDS: 
 

A. Provide all insulated piping with 10-inch long (16 gauge) protective galvanized sheet metal 
shields extending 120 degrees around bottom of insulated pipe at all hangers. 

 
3.6 FLOOR, WALL AND CEILING PLATES: 
 

A. Where pipes pass through floors, finished walls, or ceilings, fit with chromium plate cast 
brass plates or chromium plated steel plates as specified hereinafter. Plates shall be large 
enough to completely close hole around pipes, and shall be square, octagonal, or round, 
with least dimension not less than 1-1/2 times larger than diameter of pipe. Secure plates 
in an approved manner. Plates shall be Beaton-Caldwell No. 3A for floors and No. 40 for 
walls and ceilings. 

 
3.7 SWING CONNECTIONS: 
 

A. Swing connections shall be provided at all points of expansion. Install all connections to 
equipment, etc. in a manner to allow for normal pipe movement due to thermal expansion 
without causing undue stresses to be exerted on said equipment. 
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3.8 REDUCING FITTINGS: 
 

A. Where pipe lines reduce in size, provide reducing fittings wherever possible. Provide 
eccentric fittings or reducers where horizontal runs of supply lines reduce in size, and 
install so that there will be no air trapped in hot or cold water systems. In screwed work, 
no bushings shall be used unless there is a difference of two standard pipe sizes between 
inner and outer threads. 

 
3.9 DIELECTRIC CONNECTIONS: 
 

A. Wherever any connection is made between dissimilar metals, provide dielectric pipe 
couplings or unions. 

 
3.10 CLEANING: 
 

A. All surfaces on metal, pipe, insulation covered surfaces, and other equipment furnished and 
installed under this division of the specifications shall be thoroughly cleaned of grease, 
scale, dirt and other foreign material. 

 
3.11 TESTING (PIPING): 
 

A. Upon completion of each system of work under this division, and at a designated time, all 
piping shall be pressure tested for leaks in the presence of the owner. Owner shall be 
notified five days before testing is to be conducted and all tests shall be conducted in the 
presence of the owner. All equipment required for test shall be furnished by contractor at 
his expense. All tests shall be performed as specified hereinafter. If inspection or tests show 
defects, such defective work or material shall be replaced and inspection and tests repeated 
at no additional cost to owner. Make tight any leaks. Repeat tests until system is proven 
tight. Caulking of leaks will not be permitted. All equipment not capable of withstanding 
the test pressure shall be valved off during the test. 

 
B. Drainage System:  Drainage and venting system shall be tested in such a manner that cast 

iron soil pipe will not be subjected to excessive pressure. Testing of any portion of this 
system shall be executed by plugging all necessary openings of that portion of system being 
tested and filling with water to a height of not less than ten feet above highest floor, or a 
pump may be used to maintain an equivalent pressure. Test pressure shall be maintained to 
thirty minutes when using pump method. When using water column method, test period 
shall also be thirty minutes, and water level shall not drop. Hot poured joints shall not be 
tested with more than eighty feet head of water. No tests shall be made during freezing 
weather and all tests shall be made prior to backfilling. 

 
C. Hot and Cold Water Piping:  Upon completion of rough-in and before setting fixtures, 

entire hot and cold water systems shall be tested at a hydrostatic pressure of 1-1/2 times 
operating pressure, but not less than 150 psig, and be proved tight at this pressure. Where 
a portion of water system is to be concealed before completion, this portion shall be tested 
separately in a manner described for the entire system. Water used for testing shall be from 
a potable source of supply. 
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3.12 PIPE CODING: 
 

A. After all piping has been painted with color-coding, all piping installed under this division 
shall be coded and marked with "Perma-Code" pipe markers as manufactured by W.H. 
Brady Company, 712 Glendale Avenue, Milwaukee, Wisconsin. Markers shall be applied 
to properly identify piping, but in no case shall they be applied more than 20 feet apart. 
Markers shall be 1-1/8 inch by 7 inches and shall be secured by spiral wrapping with 3/4 
inch wide vinyl banding tape, color matching service, at each end of marker. 

 
3.13 OPERATION AND MAINTENANCE INSTRUCTIONS, AND MAINTENANCE MANUAL: 
 

A. Maintenance Manuals:  The contractor shall compile and bind five (5) sets of all the 
manufacturer’s instructions and descriptive literature on all items of equipment furnished 
under this work. These instructions shall be delivered through the general contractor to the 
engineer for approval prior to final inspection. 

 
1. Instructions shall include: 

 
a) Warranty letter signed by the Mechanical Contractor. 
b) Index for each section with each section properly identified. 
c) Copy of sterilization report. 
d) Complete equipment list with model and serial numbers. 
e) Copy of one complete, approved submittal for each equipment section. 
f) Description of each system, including manufacturer's literature for all 

items. 
g) Start-up and shut-down description for each system. 
h) Suggested operating and maintenance instructions with frequency of 

maintenance indicated. 
i) Parts list for all items of equipment. 
j) Name, address, and telephone number of nearest sales and service 

organization for all items of equipment. 
 

B. Manuals shall be 8-1/2 x 11 inch text pages in digital PDF format.  Prepare binder covers 
with printed subject title of manual, title of project, date, and volume number when multiple 
binders are required.  Provide a table of contents for each volume.  Internally subdivide the 
binder contents with bookmarks providing a link to each section.  Provide directory listing 
as appropriate with names addresses, and telephone numbers of design consultant, 
Contractor, subcontractors, equipment suppliers, and nearest service representatives. 

 
 
End of Section 220010 
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SECTION 220500 - PLUMBING 
 
 
PART 1 - GENERAL 
 
1.1 WORK INCLUDED: 
 

A. General Requirements:  This Section of the Specifications and related drawings describe 
requirements pertaining to plumbing work including applicable insulation in separate 
Section 220700. All work shall conform to Section 220010, General Provisions - Plumbing.  
Work includes, but is not necessarily limited to: 
 
1. All fixtures noted or specified. 

 
2. Cold water and hot water systems. 
 
3. Soil, waste, and vent piping system. 
 
4. Other plumbing indicated on drawings, specified herein, or required for complete 

and proper installation in accordance with applicable codes and regulations. 
 
5. Insulation. 

 
B. Upon completion of work, all fixtures, devices, etc. for use by persons with disabilities 

shall meet all requirements as set forth by the Americans with Disabilities Act (ADA). 
 

 
PART 2 - PRODUCTS 
 
2.1 SOIL, WASTE, DRAIN AND VENT PIPING AND FITTINGS: 
 

A. Materials shall conform to the following specifications requirements: 
 

B. Construct all soil, drain and waste piping, that is installed above floor slabs with standard 
weight, asphaltum-coated, cast iron, bell-and-spigot type, soil pipe and fittings. Pipe and 
fittings shall be labeled with the Cast Iron Soil Pipe Institute’s Collective Trademark of 
quality and permanence as illustrated in ASTM Standard A-74, which indicates that it 
complies with this standard.  No import pipe will be allowed. 

 
C. Construct vent piping with Schedule 40 solid wall PVC pipe and fittings by Charlotte, or 

approved equal. Pipe and fittings shall be manufactured from rigid polyvinyl chloride vinyl 
compounds with a cell class of 12454 as identified in ASTM D 1784.  Piping shall conform 
to ASTM D1785 and ASTM D 2665.  Pipe and fittings shall conform to NSF International 
Standard 14.  Co-ex or foam core piping will not be permitted. PVC piping shall be 
protected by a steel strike plate of no less than 0.0575 inches when the piping is located 
within 1-1/4” of the structural members.  Strike plate shall extend no less than 2” above 
and below the structural member. 
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D. (OPTION) In lieu of steel or bell and spigot pipe, contractor may use the cast iron No-Hub 
joint with "Clamp-All Corp." clamp, or approved heavy duty four band clamp as 
manufactured by Husky, or Mission.  Coupling shall be tested and certified to ASTM 
C1540. 

 
2.2 SUPPLY PIPING AND FITTINGS: 
 

A. Materials for supply piping and fittings shall conform to the following specification 
requirements: 

 
B. All domestic water piping aboveground shall be seamless hard drawn type L copper tubing, 

ASTM B 88, with wrought copper ASA B16.22, fittings, Class No. 150. Type L copper 
piping shall be protected by a steel strike plate of no less than 0.0575 inches when the 
piping is located within 1-1/4” of the structural members.  Strike plate shall extend no less 
than 2” above and below the structural member. 

 
C. (OPTION) All water piping aboveground may be Viega, or equal, ProPress G fittings 

installed in accordance with the manufacturer’s installation instructions. The tubing shall 
be fully inserted into the fitting on the tubing marked at the shoulder of the fitting.  The 
fitting alignment shall be checked against the mark on the tubing to assure the tubing is 
fully engaged in the fitting.  The joints shall be pressed using the tool approved by the 
manufacturer. Piping shall be protected by a steel strike plate of no less than 0.0575 inches 
when the piping is located within 1-1/4” of the structural members.  Strike plate shall 
extend no less than 2” above and below the structural member. 

 
D. Valves:  Materials for valves shall conform to the following specification requirements: 

 
1. Ball: 

 
a) Ball valves 3” and smaller shall be two-piece bronze body, full port, 

chrome ball, RTFE seats, with adjustable packing, rated for 600 psig 
minimum working pressure, meeting WWV-35 and MSS-SP110. 
 

2.3 CLEANOUTS: 
 

A. Provide cleanouts as follows: 
 

1. Unfinished areas and chases - Z-1450-7 C.I. cleanout ferrule with counter-sunk 
lead seal plug. 

 
2. Finished walls - ZN-1440-4 C.I. wall cleanout ferrule with raised head lead seal 

plug and Nikaloy square scoriated frame and cover. 
 

3. Finished linoleum, asphalt, or vinyl tile floor - ZN-1400-6 C.I. floor cleanout with 
seriated cut-off ferrule lead seal plug adjustable Nikaloy round scoriated frame and 
cover recessed for tile. 

 
4. General use in Finished Floor - ZN-1400-4 C.I. floor cleanout with seriated cut-

off ferrule lead seal plug adjustable Nikaloy square scoriated frame and cover. 
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5. All cleanouts shall be as manufactured by Zurn Industries, Inc., Jay R. Smith, 

Josam, or equal. 
 
2.4 FIXTURES AND FIXTURE TRIM: 
 

A. Fixtures and fixture trim shall be as called for on fixture schedule shown on drawings. All 
enamel on cast iron fixtures shall be acid resisting. Color of fixtures shall be white. 

 
2.5 SHOCK ABSORBERS: 
 

A. Provide sealed air chambers of PDI size models as indicated and as manufactured by Sioux 
Chief Model Hydrarester, or equal by Jay R. Smith, Zurn, or Josam.  All shock absorbers 
shall bear PDI seal of approval and tested and certified in accordance with the Plumbing 
and Drainage Institute “Standard P.D.I. WH-201” and shall not require access.  
 

2.6 SUMP PUMPS: 
 
A. Sump pumps shall be Bell & Gossett, or approved equal, of high efficiency models 

indicated on drawings. Package shall consist of a wastewater pump, fiberglass sump pit, 
completely assembled with valves, piping, guide rails, and lifting cable.  Pump shall be for 
continuous operation when fully submerged and shall be capable of handling solids up to 
½” sphere, and include a float switch.  See schedule for operating conditions.   

 
B. The level controls shall be a sensing device to accurately monitor the liquid levels.  The 

float cable shall be in a water resistant jacket.  Control panel shall be standard series with 
a Nema 4x enclosure with 115 volt control circuit.  Panel shall be complete with Hand-
Off-Auto switch, high level alarm, solid state printed circuit board with float indicator 
lights and shall be UL listed. 

 
 
PART 3 - EXECUTION 
 
3.1 EXISTING CONDITIONS: 
 

A. Verify locations and inverts of existing and proposed pipes, location of structural elements, 
locations and sizes of chases, type and method of construction of floors, walls, partitions, 
etc. 

 
B. Drawings do not indicate all offsets, fittings, and specialties. Examine other drawings, 

investigate conditions to be encountered and arrange work accordingly, furnishing required 
fittings, valves, specialties, etc. without extra charge. Where conditions necessitate 
rearrangement, submit for approval sketches showing proposed arrangement. 
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3.2 INSTALLATION: 
 

A. GENERAL: 
 

1. Protect pipe openings and drains by plugs or caps. Duct tape will not be acceptable.  
Clean all stoppages. 

 
2. Unless otherwise shown, install piping concealed, straight, without sags or pockets 

and graded for drainage. Cut pipe ends square and ream. Before assembly, clean 
dirt, scale, and chips. 

 
3. Provide clearance between pipe and building structure so pipes can expand without 

damage to building structure. 
 

4. Schedule meetings with other trades before and during installation to avoid 
conflicts and ensure that pipes and equipment are installed in the best manner, 
taking into consideration headroom, maintenance, appearance and replacement. 

 
3.3 PAINTING: 
 

A. Clean damaged factory finishes and coat with matching touch-up paint. Paint all supports 
and hangers with two coats of high heat aluminum paint. 

 
3.4 SOIL, WASTE, SEWER AND VENT PIPING: 
 

A. Install sewer and water pipes in separate trenches with grades uniform to provide solid 
bearing. Dig bell holes at hubs. Piping through or under footings shall be provided with a 
pipe sleeve or relieving arch. 

 
B. Run horizontal pipe, graded uniformly, not less than 1/4" per foot for pipes 2-1/2" and 

smaller; and 1/8" per foot for larger pipes. Offset as required to pass obstacles. 
 

C. Change size by reducing fittings. Change directions by 45-degree wyes and long-sweep 
bends. Use short-sweep bends only with written approval. No pipe shall be drilled, tapped, 
or welded. Saddle hubs and bands, tapped tees, and crosses will not be approved. 

 
D. Upon completion of tests and inspections, backfill with approved material, placed and 

tamped to prevent settlement. 
 
3.5 HOT AND COLD WATER PIPING: 
 

A. Unless otherwise indicated, run hot and cold water piping concealed, and uniformly pitched 
to ensure venting and drainage. Install drain valves at low points. 

 
B. Unless otherwise required, branches to small fixtures shall be 1/2" ID for single fixture and 

3/4" ID for two fixtures. Pipe size indications are "nominal" sizes. 
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3.6 AIR CHAMBERS: 
 

A. At each flush valve and other quick closing valves not protected by a shock arrestor, and 
at top of each hot and cold-water riser, provide a 12-inch long air chamber. 

 
3.7 SHOCK ABSORBERS: 
 

A. All shock absorbers shall bear PDI seal of approval.  Locate shock absorbers as indicated 
on plans. Install in an upright position 

 
3.8 TRAPS: 
 

A. Provide each fixture with a trap when connection to drainage system is required. Place each 
trap as near to fixture as possible. No fixture shall be double trapped.  

 
3.9 FLASHING: 
 

A. Vent pipes and stack vents shall be flashed and made watertight at roof with 16 ounce, soft, 
sheet copper or 4-pound sheet lead. Flashings shall extend not less than 8 inches from pipe 
in all directions. Flashing for pipe shall be extended up the pipe a minimum of 6 inches, at 
which point threaded standard cast iron or malleable iron recess roof coupling shall be 
installed to form counterflashing or rain guard.  

 
3.10 CLEANOUTS: 
 

A. Provide an easily accessible cleanout at the foot of each vertical soil or waste stack and 
where indicated on drawings. Cleanouts shall be of the same nominal size as pipe in which 
they are installed, up to 4 inches; and not less than 4 inches for larger sizes. A cleanout 
shall consist of a long sweep 1/4 bend or one or two 1/8 bends. Maximum spacing of 
cleanouts shall be one hundred feet. 

 
3.11 FIXTURES AND FIXTURE TRIM: 
 

A. Provide lavatories with angle stops. Provide all other plumbing fixtures with either angle 
or straight stops, integral with faucets, or with concealed type lock shield or loose-key 
pattern. 

 
B. All fixtures and trimmings shall be designed to prevent backflow of polluted water or waste 

into water supply system. 
 

C. Except where noted otherwise, exposed piping fittings and trimmings shall be chromium 
plated over nickel-plated brass with polished, bright surfaces. 

 
D. Securely support fixtures with approved brackets, chairs, bolts, and metal expansion 

inserts. Where chases are provided or adjacent space in an undeveloped area, use through-
bolts and heavy steel load distributing plate in addition to other means specified. 
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3.12 STERILIZATION: 
 

A. All water piping installed under this section shall be thoroughly sterilized. The entire 
sterilization procedure shall be in strict accordance with the requirements of the State Board 
of Health and, upon completion of the sterilization; the potability of the water in the system 
shall be checked and approved by the Engineer. All costs for testing shall be paid for by 
this Contractor. 

 
 
End of Section 220500 
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SECTION 220700 – PLUMBING INSULATION 
 
 
PART 1 - GENERAL 
 
1.1 WORK INCLUDED: 
 

A. General Requirements: This section shall include all insulation as required for installation 
on all items as specified hereinafter and/or as indicated.  All insulations shall be installed 
in a workmanlike manner by qualified workers in the employment of an independent 
insulation contractor.  Costs of insulation shall be included as part of work by contractor 
as applicable to his section of work. No separate bid is to be included for insulation work. 

 
B. Fire hazard classification for all material shall not exceed flame spread of 25 and smoke 

development of 50 as classified by Underwriters Laboratories under Test Method ASTM 
E-84 and acceptable under NFPA Standards. This is to apply to the complete system and 
be a composite rating of insulation material with jacket or facings, vapor barrier, joint 
sealing tapes, mastic and fittings. 

 
C. Prior to commencing any work, submit data sheets for engineer's approval of all material 

proposed to be used on this project. 
 
 
PART 2 - PRODUCTS 
 
2.1 ABOVE GROUND INDOOR PIPING:  
 

A. Pipe Insulation: 
 

1. All water piping shall be insulated with heavy density fiberglass with all-service 
jacket Owens-Corning Double Self-Sealing Lap, ASJ/SSL-II, one piece, to be used 
on all lines above and below ambient temperature from 0oF to 850oF. 

 
2.2 PIPE INSULATION THICKNESS: 
 

A. Piping for the following systems shall be insulated to the thickness listed: 
 
 

Item  Insulation Thickness (Inches) 
 

Fiberglass 
K = .24 

 
Cold Pipes: 

 
Cold Water (Domestic) 1" 
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Hot Pipes: 
 

Hot Water (Domestic - 
Supply & Recirculating) 1" 

 
 
PART 3 - EXECUTION 
 
3.1 PIPE INSULATION: 
 

A. All insulation shall be applied to clean, dry surfaces butting all sections firmly together and 
finishing as specified hereinafter. 

 
B. All vapor barriers shall be sealed, and shall be continuous throughout. No staples shall be 

used on any vapor barrier jacket unless sealed with vapor barrier coating or vapor barrier 
tape. 

 
C. Insulation of all insulated lines shall be interpreted as including all pipe, valves, fittings, 

and specialties comprising the lines. 
 

D. Where sectional insulation is not practical, the proper insulation cement or block insulation 
shall be utilized by forming it to the applied surface. 

 
E. Pipe Insulation Protection:  Direct contact between pipe and hangers shall be avoided. 

Hanger shall pass outside of a sheet metal protection saddle which shall cover a section of 
high density insulation (cellular glass or calcium silicate), of sufficient length to support 
the weight of the pipe without crushing the insulation. The vapor barrier shall be continuous 
behind the saddle or shall be lapped over the saddle and securely cemented thereto. 

 
F. All pipe covering shall be furnished with self-seal lap and 3" wide butt joint strips. The 

release paper is pulled from adhesive edge, pipe covering closed tightly around pipe and 
self-seal lap rubbed hard in place with the blunt edge of an insulation knife.  This procedure 
applied to longitudinal as well as circumferential joints. Staple all longitudinal and 
circumferential joints with 9/16" staples 6" on center and seal over all staples with Childers 
CP-30 vapor barrier coating. Care shall be taken to keep jacket clean as it is the finish on 
all exposed work.  All adjoining insulation sections shall be firmly butted together before 
butt joint strip is applied, and all cold water service lines shall have vapor barrier coating 
thoroughly coated to pipe at butt joints and at all fittings.  

 
G. Apply fiberglass inserts to all other hot fittings and cold water fittings in conjunction with 

Proto PVC Fitting Covers. Seal cold applications as recommended by the manufacturer. 
 
 
End of Section 220700 
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SECTION 230010 - GENERAL PROVISIONS - HVAC 
 

 

PART 1 – GENERAL 

 
1.1 SCOPE: 

 

A. Bids of work covered by each section of these specifications shall be based on the layout 
and equipment as shown and specified with only such approved substitutions as are 

allowed. Drawings show general arrangement of ductwork and piping. Because of small 

scale of drawings, it is not possible to indicate all offsets, fittings, and accessories, which 
may be required. Contractor shall carefully investigate structural and finish conditions 

affecting his work and shall arrange such work accordingly, furnishing such fittings, traps, 

valves, and accessories as may be required to meet such conditions. Where locations make 

it necessary or desirable from Contractor's standpoint to make changes in arrangements or 
details shown on drawings, he may present suggestions for such changes and obtain 

Engineer's approval prior to making such changes. 

 
1.2 CODES: 

 

A. All work under this division shall be in strict compliance with "International Codes" and 
all applicable Codes and Regulations of the Authority Having Jurisdiction. 

 

1.3 MATERIAL AND SHOP DRAWINGS: 

 
A. Use only new materials and the standard product of a single manufacturer for each article 

of its type unless specifically mentioned otherwise. Materials and workmanship in the case 

of assembled items shall conform to the latest applicable requirements of NFPA, ASME, 
NEC, ASTM, AWWA, NEMA, and ANSI. 

 

B. Schedule submittals to expedite work. Unless otherwise indicated in this Section, 

submittals shall be submitted within 30 days of date of Notice to Proceed. Provide 
electronic copies of submittals in PDF format for review and approval. All submittals shall 

be bound in a single volume. Partial lists will not be considered and will be returned to the 

Contractor.  Controls may be submitted separately and shall be submitted no later than 60 
days of notice to proceed. Identify Project, Contractor, subcontractor, supplier, 

manufacturer, pertinent drawing sheet and detail numbers, and associated specification 

section numbers. A table of contents shall be included in the front of the submittal with 
tabs indicating each section. Identify variations from requirements of Contract Documents. 

 

C. Contractor responsibilities: 

 
1. Review submittals prior to transmittal. Verify compatibility with field conditions 

and dimensions, product selections and designations, quantities, and conformance 

of submittal with requirements of Contract Documents. Return non-conforming 
submittals to preparer for revision rather than submitting to Engineer. Coordinate 

submittals to avoid conflicts between various items of work.  Failure of Contractor 

to review submittals prior to transmittal to Engineer shall be cause for rejection. 
Incomplete, improperly packaged, and submittals from sources other than 
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Contractor will not be accepted. Submittals not stamped APPROVED and signed 
by the Contractor will be returned to the Contractor. 

 

2. Where required by specifications or otherwise needed, prepare drawings 

illustrating portion of work for use in fabricating, interfacing with other work, and 
installing products.  Prepare ¼” per foot scale drawings of all mechanical rooms 

when substituting items of equipment that are not the basis for design. All 

equipment submitted shall be of adequate size and physical arrangement to allow 
unobstructed access when installed, for routine maintenance, coil removal, shaft 

removal, motor removal and other similar operations. Contract Drawings shall not 

be reproduced and submitted as shop drawings.  Drawings shall be 8-1/2 by 11 
inches minimum and 24 by 36 inches maximum. Title each drawing with Project 

name and reference the sheet the drawing corresponds to. 

 

3. Provide product data such as manufacturer's brochures, catalog pages, illustrations, 
diagrams, tables, performance charts, and other material which describe 

appearance, size, attributes, code and standard compliance, ratings, and other 

product characteristics. Provide all critical information such as reference 
standards, performance characteristics, capacities, power requirements, wiring and 

piping diagrams, controls, component parts, finishes, dimensions, and required 

clearances. Submit only data which are pertinent. Mark each copy of 
manufacturer's standard printed data to identify products, models, options, and 

other data pertinent to project.   

 

4. Control diagrams: Show relative positions of each component as a system diagram. 
Provide points list, wiring diagram and schedule of all products and components 

used in system. 

 
5. Engineer will review and return submittals with comments. Do not fabricate 

products or begin work which requires submittals until return of submittal with 

Engineer acceptance. Promptly report any inability to comply with provisions. 

Revise and resubmit submittals as required within 15 days of return from Engineer. 
Make re-submittals under procedures specified for initial submittals. Identify all 

changes made since previous submittal. 

 
D. Engineer Review: 

 

1. Engineer will review submittals for sole purpose of verifying general conformance 
with design concept and general compliance with Contract Documents. Approval 

of submittal by Engineer does not relieve Contractor of responsibility for 

correcting errors which may exist in submittal or from meeting requirements of 

Contract Documents. After review, Engineer will return submittals marked as 
follows to indicate action taken: 

 

2. No Exception: Part of work covered by submittal may proceed provided it 
complies with requirements of Contract Documents. Final acceptance will depend 

upon that compliance. The term "approved" shall only indicate that there is no 

exception taken to the submittal. 
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3. No Exception As Corrected: Part of work covered by submittal may proceed 
provided it complies with notations and corrections on submittal and requirements 

of Contract documents. Final acceptance will depend upon that compliance. 

 

4. Revise And Resubmit: Do not proceed with part of work covered by submittal 
including purchasing, fabricating, and delivering. Revise or prepare new submittal 

in accordance with notations and resubmit. 

 
E. Samples: 

 

1. Submit samples to illustrate functional and aesthetic characteristics of products 
with all integral parts and attachment devices. Include full range of manufacturer's 

standard finishes, indicating colors, textures, and patterns for A/E selection. 

Submit the number of samples specified in individual specification sections. One 

sample will be retained by A/E. 
 

F. Items Requiring Submittal are as Follows: 

 
1. Test and Balance 

2. Insulation 

3. All items listed in MANUFACTURERS: Section of 230010 
 

1.4 ASBESTOS: 

 

A. At any time the Contractor encounters asbestos, he shall immediately stop work in the 
immediate area and suspend any further work until asbestos is removed. Contractor shall, 

upon discovery of asbestos, notify owner, or owner's representative, who shall be 

responsible for the removal of the asbestos, all in accordance with NESHAP (National 
Emission Standard for Hazardous Air Pollutants). Any form of asbestos removal or 

demolition shall be by owner. Engineer is not an "Owner or Operator" as defined under 

NESHAP. 

 
B. Contractor is responsible for, and shall be aware of all state and federal laws pertaining to 

asbestos as well as NESHAP requirements. 

 
1.5 LEAD FREE: 

 

A. All solder, flux and pipe used in water system must be lead free. Lead free is defined as 
less than 0.2 percent lead in solder and flux and less than 8.0 percent lead in pipes and 

fittings. 

 

1.6 AMERICANS WITH DISABILITIES ACT: 
 

A. All items or work under this division of the specifications shall comply with guidelines as 

set forth in the Americans With Disabilities Act. 
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1.7 PERMITS AND FEES: 
 

A. Pursuant to S.C. Code Ann. § 10-1-180, no local general or specialty building permits are 

required for state buildings. The Contractor shall secure and pay for all other permits, fees, 

and licenses by government agencies necessary for proper execution and completion of the 
Work that are customarily secured after execution of the Contract and legally required at 

the time bids are received or negotiations concluded. 

 
1.8 DEFINITIONS: 

 

A. In this division of the specifications and accompanying drawings, the following definitions 
apply: 

 

B. Provide/Install:  To purchase, pay for, transport to the job site, unpack, place or fix 

(equipment or machinery) in position ready for use, and connect complete and ready for 
operation; to include all permits, inspections, equipment, material, labor, hardware, and 

operations required for completion and operation. 

 
C. Furnish:  To purchase, pay for, and deliver to the job site for installation by others. 

 

D. The Mechanical Contractor is cautioned that "furnish" requires coordination with others. 
Such coordination costs shall be included as part of Mechanical Contractor's bid. 

 

1.9 CUTTING AND PATCHING: 

 
A. Cutting of walls, floors, roofs, partitions, and ceiling, required for proper installation of the 

systems shall be performed under this contract. 

 
B. Cutting shall be done in a neat, workmanlike manner. No joist, beams, girders, columns, 

or other structural members may be cut without written permission from the Engineer. 

When possible, holes shall be saw-cut or core drilled neat to minimize patching. 

 
C. Re-routing of existing pipes, insulation, etc. as required for installation of new system is 

included in this work. All work shall be done in accordance with specifications for new 

work of the particular type involved. 
 

D. Patching shall be performed to match existing structures, exterior walls and roofs, and shall 

form watertight installation. Where existing ductwork, pipe or other items are removed, the 
walls, floors, roofs, partitions or ceilings shall be patched to match existing finishes by this 

contractor. 

 

1.10 VERIFICATION OF DIMENSIONS, ETC.: 
 

A. The Contractor shall visit the premises and thoroughly familiarize himself with all details 

of the work, working conditions, verify all dimensions in the field, advise the Engineer of 
any discrepancy, and submit shop drawings of any changes he proposes to make in 

quadruplicate for approval before starting the work. Contractor shall install all equipment 

in a manner to avoid building interference. 
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1.11 COORDINATION WITH OTHER TRADES: 
 

A. Coordinate all work of each section with work of other sections to avoid interference. 

Bidders are cautioned to check their equipment against space available as indicated on 

drawings, and shall make sure that proposed equipment can be accommodated. Before 
beginning work under each section, inspect installed work of other trades and verify that 

such work is complete to the point where the installation may properly begin. 

 
B. Where equipment supplied by an approved manufacturer is substituted for the specified 

equipment, the Contractor will be responsible for coordinating any changes required in his 

work or other trades work, including but not limited to electrical requirements, structural 
steel requirements and space requirements. Any additional costs required to make changes 

to other trades work shall be borne by this contractor. 

 

1.12 PROTECTION OF ADJACENT WORK: 
 

A. Protect work and adjacent work at all times with suitable covering. All damage to work in 

place caused by Contractor shall be repaired and restored to original good and acceptable 
condition using same quality and kinds of materials as required to match and finish with 

adjacent work. 

 
1.13 EXISTING EQUIPMENT AND MATERIALS: 

 

A. All items of equipment removed under this section of the specifications shall become the 

property of this Contractor shall be promptly removed from this site. 
 

1.14 FIRESTOPPING: 

 
A. Provide firestopping for all mechanical penetrations through fire resistant walls and shaft 

enclosures, and floor, ceiling, and roof elements of fire resistant assemblies. Firestopping 

shall provide rating comparable to rating of structure it protects. 

 
B. Firestopping materials currently classified with UL as "Through Penetration Firestop 

Systems".  

 
C. Firestopping materials shall have been tested in accordance with UL 1479 "Fire Tests of 

Through Penetration Firestops". 

 
1.15 CLEAN-UP: 

 

A. At the completion of the contract work, all areas where work has been performed shall be 

left clean. All trash shall be removed from the site by the Contractor. 
 

1.16 APPROVALS AND SUBSTITUTIONS: 

 
A. Notwithstanding any reference in the specifications to any article, device, product, 

material, fixture, form, or type of construction by name, make or catalog number, such 

references shall be interpreted as establishing a standard of quality and shall not be 
construed as limiting competition; and the Contractor, in such cases, may at his option use 
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any article, device, product, material, fixture, or type of construction which, in the 
judgment of the Engineer, expressed in writing, is equal to that specified. 

 

B. Requests for written approval to substitute materials or equipment considered by the 

Contractor as equal to those specified, shall be submitted for approval to the Engineer ten 
(10) days prior to bid date. Requests shall be accompanied by samples, descriptive 

literature and engineering information as necessary to fully identify and evaluate the 

product. No increase in the contract sum will be considered when requests are not 
approved. 

 

C. The Contractor shall bear the burden and cost of coordinating with all trades any changes 
in work required by substitutions, including but not limited to electrical connections, 

additional components required, service clearance, etc. 

 

1.17 AS-BUILT DRAWINGS: 
 

A. The Contractor shall keep a record set of drawings on the job; and as construction 

progresses shall show the actual installed location of all items, material, and equipment on 
these job drawings. Indicate approved changes in red ink. 

 

B. At the time of final completion, a corrected set of As-Built drawings shall be delivered to 
the Engineer. A final set of reproducible drawings with job information that reflects the 

actual installation shall be prepared by the Engineer and given to the Owner. 

 

1.18 WARRANTY: 
 

A. The Contractor for each section of the work under this division will furnish to the Owner 

a written warranty for the installation as installed, including controls and all other 
equipment covered under each section of the specifications, to perform in a quiet, efficient, 

and satisfactory manner with no more than normal service. 

 

B. Each warranty shall extend for a period of one year following substantial completion and 
acceptance of construction. They shall be endorsed by the Contractor. Refrigeration 

compressors shall have a five (5) year warranty. 

 
1.19 MANUFACTURERS: 

 

A. In order to define requirements for quality and function of manufactured products, and 
requirements such as size, gauges, grade selection, color selections and like specifications 

requirements, the specifications as written hereinafter are based upon products of those 

manufacturers who are named hereinafter under various specifications for materials. 

 
B. In addition to products of manufacturers named hereinafter in the specifications, equivalent 

products of the following named manufacturers will be acceptable under the base bid: 
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1. Air Distribution: 
 

a) Metal Industries, Price Company, Titus Manufacturing Company, Nailor 

Industries, Anemostat Products Division, Krueger, J & J Register Co., 

Carnes Company, Tuttle and Bailey, AirGuide Manufacturing  
 

2. Fans: 

 
a) Greenheck Fan Corporation, Loren Cook Company, Breidert/Jenn Fans, 

Carnes Company, ACME, PennBarry, Twin City Blower, American 

Coolair/ILG 
 

3. Louvers: 

 

a) Ruskin Manufacturing Company, Greenheck, NCA Manufacturing, Safe 
Air/Dowco, Inc., Cesco Products, Inc., Leader Industries, Pottorff, Arrow 

United, Nailor 

 
4. Insulation: 

 

a) Owens Corning, Johns Manville, CertainTeed Corporation, Knauf 
Insulation 

 

 

PART 2 - PRODUCTS 
 

2.1 PAINTING: 

 
A. Furnish touch up paint supplied by equipment manufacturer. 

 

B. Coat ferrous metal surfaces that do not have factory painting or galvanizing with one coat 

of Sherwin Williams high heat aluminum paint. 
 

2.2 FIRESTOPPING MATERIALS: 

 
A. The material used to fill the annular space shall prevent the passage of flame and hot gases 

sufficient to ignite cotton waste when subjected to ASTM E 119 time-temperature fire 

conditions under a minimum positive pressure differential of 0.01 inches of water at the 
location of the test specimen for the time period equivalent to the fire resistance rating of 

the construction penetrated. Material shall be capable of curing in the presence of 

atmospheric moisture to produce durable and flexible seal, and will form airtight and 

watertight bonds with most common building materials in any combination including 
cement, masonry, steel, and aluminum. 
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PART 3 - EXECUTION   
 

3.1 CLEANING: 

 

A. All existing air handling units shall be protected during construciton and kept clean of dust, 
dirt and debris. If coils, units and ductwork are found to be dirty at the time of project 

completion, the contractor shall engage a professional duct cleaning agency to clean the 

ductwork, and professionally clean all air handlers and cooling and heating coils. 
 

B. All surfaces on metal, pipe, insulation covered surfaces, and other equipment furnished and 

installed under this division of the specifications shall be thoroughly cleaned of grease, 
scale, dirt and other foreign material. 

 

C. Upon complete installation of ducts, clean entire system of rubbish, plaster, dirt, etc., before 

installing any outlets. After installation of outlets and connections to fans are made, blow 
out entire system with all control devices wide open. 

 

3.2 SYSTEM BALANCING: 
 

A. The HVAC Contractor is responsible for the entire Test & Balance process. The contractor 

shall employ an independent balancing firm specializing in total system air balancing as 
approved by the engineer and certified by the AABC or NEBB. The balancing firm shall 

be employed prior to installation of any ductwork. Provide all labor, engineering and test 

equipment required to test, adjust, and balance all heating, ventilating, and air conditioning, 

systems. 
 

B. The Contractor is responsible to have a functioning system prior to Testing and Balancing, 

to provide a joint and cooperative effort to coordinate the test and balance, and to solve any 
problems in balancing and controls in order to establish proper system performance before 

leaving the job. The Contractor is responsible for providing the Test and Balance Agency 

(TAB) with a complete set of project drawings, specifications, and submittals, and for 

providing and installing new sheave or sheaves, new belts, as required, if a change in fan 
speed is necessary which cannot be made by adjusting the sheave originally installed. 

When requested by the Engineer, the TAB Agency will review plans and specifications of 

the systems prior to installation and submit a report of any deficiencies, which could 
preclude proper adjusting, balancing and testing of the system. The TAB agency shall 

submit copies of deficiency reports along with a preliminary report to the Engineer for 

review prior to final submittal. 
 

C. Instruments used will be those that meet the instrument requirements for Agency 

Qualifications of the AABC as published in the NEBB “Procedural Standards for Testing 

Adjusting and Balancing of Environmental Systems” or the AABC "National Standards 
for Total System Balance". 

 

D. Fan air volume shall be adjusted to within 5% of design, and diffuser air volumes to within 
10% of design. 
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E. Reporting (Submit five copies of final Test Report) 
 

1. Complete nameplate data and equipment schedule number for all rotating 

equipment. 

2. Design and actual operating data for all rotating equipment including inlet and 
outlet data, flow rates, amps, voltage and rpm. 

3. Design and actual duct and diffuser volumes.  Prepare a diagram showing flow 

measurement points. 
 

 

End of Section 230010 
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SECTION 230500 – HEATING, VENTILATION and AIR CONDITIONING 
 

 

PART 1 - GENERAL 

 
1.1 GENERAL REQUIREMENTS: 

 

A. This Section of the Specifications and related drawings describe requirements pertaining 
to Air Conditioning, Heating and Ventilation work, including applicable HVAC Insulation 

in separate Section 230700. All work shall comply with Section 230010 - General 

Provisions - HVAC. 
 

B. Construct rectangular ductwork to meet all functional criteria defined in Section VII, of the 

SMACNA "HVAC Duct Construction Standards Metal and Flexible" 2016 Edition. All 

ductwork must comply with all local, state and federal code requirements. 
 

 

 
PART 2 - PRODUCTS 

 

2.1 SUBMITTALS: 
 

A. Ductwork shop drawings must be submitted for approval by Engineer. Any ductwork 

installed without prior approval by the Engineer shall be replaced at the expense of the 

contractor. 
 

2.2 QUALITY ASSURANCE: 

 
A. The contractor must comply with this specification in its entirety. At the discretion of the 

Engineer, sheet metal gauges, and reinforcing may be checked at various times to verify 

all duct construction is in compliance. 

 
2.3 DUCTS, PLENUM, ETC.: 

 

A. As indicated on drawings, provide a system of metal ducts for supply, return and exhaust 
air. 

 

B. All sheet metal, ducts, casing, plenums, etc., of sizes indicated, shall be constructed from 
prime galvanized sheet steel. 

 

2.4 DUCTS THRU WALLS: 

 
A. Provide sheet metal flashing around all duct penetrations. 

 

B. Ducts shall be properly sealed per the fire rating and UL assembly. 
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2.5 AIR DISTRIBUTION: 
 

A. Devices shall quietly and draftlessly deliver and/or remove air quantities required to attain 

conditions indicated. Exposed surfaces shall have baked enamel finish of manufacturer's 

standard colors noted. 
 

B. All air distribution equipment and accessories shall be as scheduled on drawings. 

 
2.6 METAL DUCTWALL: 

 

A. All interior ducts shall be constructed of G-90 or better galvanized steel (ASTM A653) 
LFQ, chem treat. Exterior ductwork or duct exposed to high humidity conditions shall be 

constructed of G-90 or better galvanized steel LFQ, chem treat. Galvanized metal ducts 

shall be a minimum thickness of 24 gauge. 

 
B. Support, access doors not part of ducts, bar or angle reinforcing damper rods and items 

made of uncoated mild steel shall be painted with two coats of primer or provide galvanized 

equivalent. 
 

C. Low Pressure Supply, Return, and Exhaust Duct: 

 
1. Ductwork downstream from the VAV box, ductwork on low pressure supply and 

return systems and restroom exhaust duct shall be fabricated to meet minimum 2” 

w.g. pressure class in accordance with SMACNA Duct Construction Standard. 

 
2.7 RECTANGULAR DUCT LONGITUDINAL SEAMS: 

 

A. Pittsburgh lock shall be used on all longitudinal seams. All longitudinal seams will be 
sealed with mastic sealant. Button punch snap lock is not acceptable.  

 

2.8 ROUND DUCT LONGITUDINAL SEAMS: 

 
A. Spiral seam or snap lock seam shall be used on all longitudinal seams for low pressure 

round duct.  

 
2.9 DUCT JOINTS: 

 

A. Duct joints to meet criteria as defined in SMACNA's 2016 Manual, HVAC Duct 
Construction Standards, Metal and Flexible. 

 

B. Ductmate or W.D.C.I. proprietary duct connection systems will be accepted as an 

alternative to SMACNA duct construction standards. Duct constructed using these systems 
will refer to the manufacturers guidelines for sheet gauge, intermediate reinforcement size 

and spacing, and joint reinforcements. 

 
C. Ductmate 440 or a Butyl Rubber Gasket which meets Mil-C 18969B, Type II Class B, TT-

C-1796A, Type II Class B, and TTS-S-001657 must also pass UL-723. This material, in 

addition to the above, shall not contain vegetable oils, fish oils, or any other type vehicle 
that will support fungal and/or bacterial growth associated with dark, damp areas of 
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ductwork. The recommended test procedure for bacterial and fungal growth is found in 
21CFR 177, 1210 closures with sealing gaskets for food containers. 

 

2.10 FLEXIBLE DUCT: 

 
A. Flexible duct to meet criteria as defined in SMACNA's 2016 Manual, HVAC Duct 

Construction Standards, Metal and Flexible, or as defined within. Flexible air ducts and 

flexible air connectors shall be tested in accordance with UL 181, and listed and labeled as 
Class 0 or Class 1. 

 

B. Flexible duct shall be constructed with a polyethylene core with foil faced insulation. 
 

C. Flexible duct is not allowed in lengths greater than 5', unless otherwise noted. Bends, turns, 

or sagging, is not accepted. 

 
D. Flexible duct shall only be used for supply and return duct run out connections at diffusers 

and grilles. Flexible duct shall not be used for exhaust duct. 

 
2.11 SEALERS: 

 

A. Duct sealer shall be flexible, water-based, adhesive sealant designed for use in all pressure 
duct systems. After curing, it shall be resistant to ultraviolet light and shall seal out water, 

air, and moisture. Sealer shall be UL listed and conform to UL181B and marked 181 B-M. 

Sealer shall be Childers CP-145A, or equal. 

 
2.12 DUCTWORK HANGER/SUPPORT: 

 

A. Hang and support ductwork as defined by SMACNA, Chapter 5 2016 Manual, First 
Edition, or as defined within. Hanger spacing for sheet metal duct not to exceed 8'. Hanger 

spacing for flexible duct shall not exceed 5’. 

 

B. Duct supports on the exterior of the building on grade or on the roof shall be steel with a 
hot dip galvanized coating. 

 

2.13 TURNING VANES: 
 

A. Turning vanes shall be double wall turning vanes fabricated from the same material as the 

duct. Tab spacing shall be SMACNA Standard. Rail systems with non-standard tab 
spacings shall not be accepted. All tabs shall be used, do not skip tabs. Mounting rails shall 

have friction insert tabs which align the vanes automatically. Vanes shall be subjected to 

tensile loading and be capable of supporting 250 lbs. when fastened per the manufacturers 

instructions. 
 

2.14 MANUAL OPPOSED BLADE DAMPERS: 

 
A. Square or Rectangular Dampers 1500 FPM or less and 48” Wide or 48” High and smaller: 

 

1. Provide RUSKIN Model MD-15 or approved equal. Damper shall be multi-blade 
above 12” in height and shall be opposed blade. Damper frame shall be minimum 
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18 gauge galvanized steel hat channel. Damper blades shall be 18 gauge galvanized 
steel single skin with longitudinal grooves for strength. Bearings shall be molded 

synthetic bearings. Control shaft shall be 3/8” square plated steel. Linkage shall be 

concealed in frame. Provide hand quadrant with 2” stand-off bracket. 

 
B. Square or Rectangular Dampers above 1500 FPM or over 48” Wide or 48” High: 

 

1. Provide RUSKIN Model MD-35 or approved equal. Damper shall be multi-blade 
above 12” in height and shall be opposed blade. Damper frame shall be minimum 

16 gauge galvanized steel hat channel. Damper blades shall be minimum 16 gauge 

galvanized steel single skin with longitudinal grooves for strength. Bearings shall 
be molded synthetic bearings. Control shaft shall be minimum ½” hex plated steel. 

Linkage shall be concealed in frame. Provide hand quadrant with 2” stand-off 

bracket. 

 
C. Round Manual Dampers: 

 

1. Provide RUSKIN Model MDRS-25 or approved equal. Damper frame shall be 
minimum 7” long with 20 gauge galvanized steel construction. Blade shall be 

minimum 20 gauge galvanized steel. Bearings shall be molded synthetic. Control 

shaft shall be minimum 3/8” square steel. Above 20” in diameter use Model CDR-
25. 

 

2.15 VENTILATING FANS: 

 
A. See Schedule for characteristics and accessories. Units shall be AMCA or PFMA certified. 

Use shaded pole, single phase motors under 1/4 HP and split capacitor or polyphase motors 

1/4 HP and larger. 
 

B. Fans shall be complete with all accessories required for installation including integral 

overload protection or motor starter. 

 
 

PART 3 - EXECUTION 

 
3.1 DUCTWORK, GENERAL: 

 

A. Drawings show general arrangement of duct. Provide all ductwork required to complete 
installation and avoid interferences. Installation shall conform with applicable portions of 

Section 230010, General Provisions, HVAC. Fabricate ducts as job progresses, using 

actual job measurements and referring to architectural, structural, electrical, plumbing and 

equipment drawings in order to avoid conflicts. Where space limitations preclude use of 
ducts and fittings as shown, consult Engineer for instructions. All ductwork, offsets, 

fittings, etc. required to make a complete and efficiently operating installation are included 

in this contract and shall be fabricated and installed in accordance with SMACNA 
Standards for the application unless noted otherwise herein. 

 

B. All duct dimensions shown on drawings are "inside clear". The sizes of acoustically lined 
ducts and dampers in ducts shall be increased accordingly. Ducts shall be smooth on inside. 
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C. Provide flexible duct connectors at all ductwork connections to equipment with fans, 

motors or rotating components. 

 

D. Install double thickness turning vanes in duct fittings having centerline radius less than 1-
1/2 times width of duct. 

 

E. Support ducts from building structure with 1 inch wide galvanized steel bands per 
SMACNA recommendations. Wire hangers and nylon straps will not be acceptable. 

 

F. Do not install runout drops to ceiling diffusers until ceiling grids have been installed. 
Center ceiling diffusers between grids. 

 

G. Provide a locking quadrant balancing damper at each supply takeoff fitting and each 

exhaust takeoff fitting, for balancing individual diffusers and grilles. 
 

H. Seal all joints in supply, return and exhaust ducts with Childers CP-145 Veloseal, or McGill 

Airseal, DuroDyne or equal water based synthetic duct sealant, or equal. 
 

I. Upon complete installation of ducts, clean entire system of rubbish, plaster, dirt, etc. before 

installing any outlets. After installation of outlets and connections to fans are made, blow 
out entire system with all control devices wide open. 

 

3.2 SUBMITTALS: 

 
A. Provide submittals as required in Section 230010. At completion of work, submit check-

out report of automatic control system. Submit start up reports per Section 230010. Submit 

test and balance report per 230010. Submit manufacturer's installation, operation, and 
maintenance instructions.  

 

 

End of Section 230500 
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SECTION 230700 – HVAC INSULATION 
 

 

PART 1 - GENERAL 

 
1.1 WORK INCLUDED: 

 

A. General Requirements: This section shall include all insulation as required for installation 
on all items as specified hereinafter and/or as indicated.  All insulations shall be installed 

in a workmanlike manner by qualified workers in the employment of an independent 

insulation contractor.  Costs of insulation shall be included as part of work by contractor 
as applicable to his section of work. No separate bid is to be included for insulation work. 

 

B. Fire hazard classification for all material shall not exceed flame spread of 25 and smoke 

development of 50 as classified by Underwriters Laboratories under Test Method ASTM 
E-84 and acceptable under NFPA Standards. This is to apply to the complete system and 

be a composite rating of insulation material with jacket or facings, vapor barrier, joint 

sealing tapes, mastic and fittings. 
 

C. Prior to commencing any work, submit data sheets for engineer's approval of all material 

proposed to be used on this project. 
 

 

PART 2 - PRODUCTS 

 
2.1 DUCTWORK INSULATION: 

 

A. Supply, Return, and Fresh Air Return Ducts in Ventilated Attics: 
 

1. Insulate all, including lined, metal ducts with 3" thick, 3/4 pound density duct wrap 

with FRK vapor barrier equal to Owens Corning Fiberglas All Service Duct Wrap. 

 
B. Supply, Return, and Fresh Air Return Ducts in Unconditioned Plenums: 

 

1. Insulate all, including lined and double wall spiral, metal ducts with 2" thick, 3/4 
pound density duct wrap with FRK vapor barrier equal to Owens Corning 

Fiberglas All Service Duct Wrap. 

 
 

PART 3 - EXECUTION 

 

3.1 DUCTWORK INSULATION: 
 

A. Flexible Insulation (External): 

 
1. Application:  Insulation shall be wrapped tightly on the ductwork with all 

circumferential joints butted and longitudinal joints overlapped to the bottom of 

the rectangular duct. On ductwork over 24 inches wide, secure insulation with 
suitable resistance welded mechanical fasteners at not more than 18 inches on 
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center. The 2-inch flange on the facing shall be stapled with 9/16 inch flare door 
stainless steel staples on 6 inch centers. Apply a three inch wide bank of Childers 

CP-30 LO or CP-35 or equal Vapor Barrier Coating on all joints of insulation. 

While tack coat is still wet, embed 3-inch wide White 10 x 10 Fiberglass 

reinforcing mesh and recoat fully covering the mesh. Spot all pin penetrations or 
punctures in the insulation with a full coat of CP-30 LO or CP-35 or equal. 

 

 
End of Section 230700 
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL 

 

PART 1 -  GENERAL 

 

1.1 SCOPE OF WORK 

 

A. Provide all labor, materials, equipment, and supervision to construct complete and operable 

electrical systems as indicated on the drawings and specified herein. 

 

B. All materials and equipment used shall be new, undamaged, and free from any defects. 

 

1.2 RELATED DOCUMENTS AND OTHER INFORMATION 

 

A. The general provisions of the Contract, including General and Supplementary Conditions and 

General Requirements, apply to the portions of work specified in each Section, individually 

and collectively. 

 

1.3 PRODUCT WARRANTIES 

 

A. Provide manufacturer's standard printed commitment to a specific product and normal 

application, stating that certain acts of restitution will be performed for the Purchaser or 

Owner by the manufacturer, when and if the product fails within certain operational 

conditions and time limits.  Where the warranty requirements of a specific specification 

section exceed the manufacturer's standard warranty, the more stringent requirements will 

apply, and modified manufacturer's warranty shall be provided.  In no case shall the 

manufacturer's warranty be less than one (1) year from the date of substantial completion. 

1. Where manufacturer's warranty lists a start date of PO or date of ship, contractor shall 

purchase extended warranty to ensure warranty period extends to a minimum of 1 

year after date of substantial completion. 

 

1.4 PRODUCT SUBSTITUTIONS 

 

A. General:  Materials specified by manufacturer's name shall be used unless prior approval of 

an alternate is given by addenda.  Requests for substitutions must be received in the office of 

the Architect at least 10 days prior to opening of bids.  

 

1.5 SUBMITTAL REQUIREMENTS 

 

A. Submit for review by the Engineer Architect a schedule with engineering data of materials 

and equipment to be incorporated in the work.  Submittals shall be supported by descriptive 

materials, i.e., catalog sheets, product data sheets, diagrams, performance curves and charts 

published by the manufacturer, warranties, etc., to show conformance to Specifications and 

Plan requirements; model numbers alone shall not be acceptable.  Data submitted for review 

shall contain all information to indicate compliance with Contract Documents.  Complete 

electrical characteristics shall be provided for all equipment. Submittals for lighting fixtures 

shall include Photometric Data. The Engineer reserves the right to require samples of any 

equipment to be submitted for review. 

 

B. The purpose of shop drawing review is to demonstrate to the Architect that the Contractor 
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understands the design concept.  The Architect's review of such drawings, schedules, or cuts 

shall not relieve the Contractor from responsibility for deviations from the drawings or 

specifications unless he has, in writing, called the Architect's attention to such deviation at the 

time of submission, and received written permission from the Architect for such deviations. 

 

C. Where cut sheets include an entire product family, mark all specific items to be utilized for 

this project on equipment cut sheets.  Generic cut sheets with no indication of which items on 

the cut sheet shall be used will be rejected. 

 

D. Response to Submittals: Shop drawings shall be noted with the following classifications: 

1. "Reviewed":  No corrections, no marks.  Contractor shall submit copies for 

distribution. 

2. "Provide as Corrected":  A few minor corrections.  Items may be ordered as marked 

up without further resubmission.  Submit shall submit copies for distribution.  

Formally correct prior to submitting O&M manuals. 

3. "Revise and Resubmit":  Minor corrections.  Items may be ordered at the Contractor's 

option.  Contractor shall resubmit documents with corrections noted. 

4. "Rejected":  Major corrections required or not in accordance with the contract 

documents.  Contractor shall correct and resubmit documents. 

 

1.6 ELECTRICAL DRAWINGS 

 

A. Electrical contract drawings are diagrammatic and indicate the general arrangement of 

electrical equipment.  Do not scale electrical plans.  Obtain all dimensions from the 

Architect's dimensioned drawings and field measurements. The Contractor shall review 

Architectural plans for door swings and built-in equipment; conditions indicated on those 

plans shall govern for this work. 

 

B. Coordinate installation of electrical equipment with the structural and mechanical equipment 

and access thereto.  Coordinate exterior electrical work with civil and landscaping work. 

 

C. Discrepancies shown on different drawings, between drawings and specifications or between 

documents and field conditions shall be installed to provide the better quality or greater 

quantity of work; or, comply with the more stringent requirement; either or both in 

accordance with the A/E’s interpretation. 

 

1.7 ELECTRICAL WORK SCHEDULE 

A. After the award of contract, the Contractor shall prepare a detailed schedule (aka milestone 

chart, or Gantt chart) for review by the Architect/Engineer and Owner at least 10-days prior 

to beginning work.  The Contractor Project Schedule (CPS) shall indicate detailed activities 

for the projected life of the project.  The CPS shall consist of detailed activities and their 

restraining relationships.  It will also detail manpower usage throughout the project.  Specific 

items shall include (but not limited to) the following: 

1. Date of on-site arrival of electrical equipment and accessories required for system 

installation. 

2. Estimated dates and duration of all service outages. 

3. Estimated start date and completion date for the demolition of each existing 

panelboard. 
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4. Estimated start date and completion date for the installation of each panelboard. 

5. Estimated dates and duration of required work access to areas that are not in the 

current phase, or scope of work. 

1.8 SUBMITTALS – GENERAL ELECTRICAL 

A. Electrical coordination drawings shall be provided as described below: 

1. Electrical Rooms:  Provide layouts of all electrical rooms using the dimensions of 

equipment and accessories furnished.  Locate all ducts and piping entering or 

crossing these spaces. 

2. Feeders over 100 Amps:  The routing of main feeders is not shown on the drawings.  

Actual routing shall be determined by the contractor in accordance with the 

specifications and shall be coordinated with work by other trades.  For underground 

lines, show all utility crossings. 

3. Drawings Format:  Drawings shall be prepared at a scale of no less than 1/16” =1’-0” 

for feeder routes and 1/4” =1’-0” for electrical rooms / equipment yards.  Drawing 

shall be titled to define Project Name, Drawing subject and date prepared.  Drawings 

are to be prepared in AutoCAD or compatible software. 

B. Firestopping Submittals shall be provided for each proposed system type prior to installation. 

 Submittal shall include the following: 

1. Firestopping Materials 

2. Firestopping Installation Drawings for each conduit penetration, cable in metal sleeve 

penetration, and blank metal sleeve penetration for each type of wall / floor 

construction encountered. 

1.9 SYSTEMS REQUIRING ROUGH-IN 

 

A. Rough-in shall consist of all outlet boxes/raceway systems/supports and sleeves required for 

the installation of cables/devices by other Divisions and by the Owner.  It shall be the 

responsibility of this Contractor to determine the requirements by reviewing the contract 

documents and meeting with the Superintendent of the trade involved and Owner’s 

representative to review submittal data, shop drawings, etc. 

 

B. Sealing of all sleeves, to meet the fire rating of the assembly, whether active or not, is work 

of this Division. 

 

1.10 EXISTING SERVICES AND FACILITIES 

 

A. Damage to Existing Services: Existing services and facilities damaged by the Contractor 

through negligence or through use of faulty materials or workmanship shall be promptly 

repaired, replaced, or otherwise restored to previous conditions by the Contractor without 

additional cost to the Owner. 

 

B. Interruption of Services: Interruptions of services necessary for connection to or modification 

of existing systems or facilities shall occur only at prearranged times approved by the Owner. 

 Interruptions shall only occur after the provision of all temporary work and the availability of 

adequate labor and materials will assure that the duration of the interruption will not exceed 

the time agreed upon. 
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C. Removed Materials: Existing materials made unnecessary by the new installation shall be 

stored on site. They shall remain the property of the Owner and shall be stored at a location 

and in a manner as directed by the Owner. If classified by the Owner's authorized 

representative as unsuitable for further use, the material shall become the property of the 

Contractor and shall be removed from the site at no additional cost to the owner. 

 

D. Contractor shall review drawings for all trades for coordination with existing conditions.  

Contractor shall be responsible for routing of underground raceways and coordinate with GC 

and other trades for cutting and repair of existing slabs, parking areas, sidewalks, sheetrock 

and/or plaster walls, etc. 

 

E. Contractor shall be responsible for coordinating with contract documents and other trades for 

routing of ducts, pipes, cable tray and other components with existing conditions.  Contractor 

shall be responsible for field verifying source of raceways and cabling that are in conflict 

regardless of whether they serve devices of work or not.  The relocation of these raceways to 

assist in avoiding these conflicts shall also be included at no additional cost to the owner. 

 

F. Contractor shall protect all existing low-voltage cabling from damage.  If conflicts arise, 

contact architect immediately to determine status of cabling.  Existing cabling that is 

damaged during construction shall be replaced by the contractor. 

 

 

PART 2 -  PRODUCTS 

 

2.1 FIRESTOPPING:  

 

A. Refer to section 078413 for additional requirements. 

 

B. A firestop system shall be used to seal penetrations of electrical conduits and cables through 

fire-rated partitions per NEC 300.21, and NEC 800.26. The firestop system shall be qualified 

by formal performance testing in accordance with ASTM E-814, or UL 1479.   

 

C. The firestop system shall consist of a fire-rated caulk type substance and a high temperature 

fiber insulation.  It shall be permanently flexible, waterproof, non-toxic, smoke and gas tight 

and have a high adhesion to all solids so damming is not required.  Only metal conduit shall 

be used in conjunction with this system to penetrate fire rated partitions.  Install in strict 

compliance with manufacturer's recommendations.  3M or approved equal.  

 

D. Comply with TIA/EIA-569-A, Annex A, "Firestopping." 

 

E. Comply with BICSI TDMM, "Firestopping Systems" Article. 

 

PART 3 -  EXECUTION 

 

3.1  PRODUCT INSTALLATION, GENERAL 

 

A. Except where more stringent requirements are indicated, comply with the product 

manufacturer's installation instructions and recommendations, including handling, anchorage, 
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assembly, connections, cleaning and testing, charging, lubrication, startup, test operation and 

shut-down of operating equipment.  Consult with manufacturer's technical experts, for 

specific instructions on unique product conditions and unforeseen problems. 

 

B. Protection and Identification: Deliver products to project properly identified with names, 

model numbers, types, grades, compliance labels and similar information needed for distinct 

identifications; adequately packaged or protected to prevent deterioration during shipment, 

storage and handling.  Store in a dry, well ventilated, indoor space, except where prepared 

and protected by the manufacturer specifically for exterior storage. 

 

C. Permits and Tests: Provide labor, material and equipment to perform all tests required by the 

governing agencies and submit a record of all tests to the Owner or his representative.  Notify 

the Architect five days in advance of any testing. 

 

D. Install temporary protective covers over equipment enclosures, outlet boxes and similar items 

after interiors, conductors, devices, etc. are installed, to prevent the entry of construction 

debris and to protect the installation during finish work performed by others. Do not install 

device plates, equipment covers or trims until finish work is complete. 

 

E. Clean all equipment, inside and out, upon completion of the work. Scratched or marred 

surfaces shall be touched-up with touch-up paint furnished by the equipment manufacturer. 

 

F. Replace all equipment and materials that become damaged. 

 

G. No more than three phase conductors, each of opposite phases for a three phase WYE system, 

shall be combined in a single raceway unless written approval is granted by the engineer or 

noted otherwise on the construction documents.  120-volt receptacle and lighting circuits are 

except from this requirement, but must meet the requirements of the NEC. 

 

H. Shared neutrals shall not be utilized (including, but not limited to homeruns) unless written 

permission is obtained from the Engineer for a specific application. 

 

3.2 EQUIPMENT PROTECTION 

 

A. Equipment and materials shall be protected during shipment and storage against physical 

damage, vermin, dirt, corrosive substances, fumes, moisture, cold and rain. 

 

B. Store equipment indoors in clean dry space with uniform temperature to prevent 

condensation.  Equipment shall include but not be limited to switchgear, switchboards, 

panelboards, transformers, motor control centers, motor controllers, uninterruptible power 

systems, enclosures, controllers, circuit protective devices, cables, wire, light fixtures, 

electronic equipment, and accessories. 

 

C. During installation, equipment shall be protected against entry of foreign matter; and be 

vacuum cleaned both inside and outside before testing and operating.  Compressed air shall 

not be used to clean equipment.  Remove loose packing and flammable materials from inside 

equipment. 

 

D. Damaged equipment shall be, as determined by the Engineer, placed in first class operating 
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condition or be returned to the source of supply for repair or replacement. 

 

E. Painted surfaces shall be protected with factory installed removable heavy craft paper, sheet 

vinyl or equal. 

 

F. Damaged paint on equipment and materials shall be refinished with the same quality of paint 

and workmanship as used by the manufacturer so repaired areas are not obvious. 

 

3.3 ELECTRICAL WORK: 

 

A. Electrical work shall be accomplished with all affected circuits or equipment de-energized. 

When an electrical outage cannot be accomplished in this manner for the required work, the 

following requirements are mandatory: 

 

1. Electricians must use full protective equipment (i.e., certified and tested insulating 

material to cover exposed energized electrical components, certified and tested 

insulated tools, etc.) while working on energized systems in accordance with NFPA 

70E. 

 

2. Electricians must wear personal protective equipment while working on energized 

systems in accordance with NFPA 70E. 

 

3. Before initiating any work, a job specific work plan must be developed by the 

contractor with a peer review conducted and documented by the Contractor. The 

work plan must include procedures to be used on and near the live electrical 

equipment, barriers to be installed, safety equipment to be used and exit pathways. 

 

4. Work on energized circuits or equipment cannot begin until prior written approval is 

obtained from the Owner/ Architect. 

 

END OF SECTION 260500 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Division 28 requirements shall be a sub-contract to Division 26.  Division 26 shall be 

responsible for all requirements listed on electrical drawings, and Division 26 and 28 

specifications. 

B. Section includes building wire and cable; nonmetallic-sheathed cable; direct burial cable; 

service entrance cable; armored cable; metal clad cable; and wiring connectors and 

connections. 

C. Related Sections: 

1. Section 26 05 53 - Identification for Electrical Systems: Product requirements for 

wire identification. 

1.2 REFERENCES 

A. International Electrical Testing Association: 

1. NETA ATS - Acceptance Testing Specifications for Electrical Power 

Distribution Equipment and Systems. 

B. National Fire Protection Association: 

1. NFPA 70 - National Electrical Code. 

2. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and 

Cables for Use in Air-Handling Spaces. 

1.3 SYSTEM DESCRIPTION 

A. Product Requirements: Provide products as follows: 

1. Solid conductor for branch circuits 10 AWG and smaller. 

2. Stranded conductors for control circuits. 

3. Conductor not smaller than 12 AWG for power and lighting circuits. 

4. Conductor not smaller than 14 AWG for control circuits. 

5. Increase wire size in branch circuits to limit voltage drop to a maximum of 3 

percent. 

B. Wiring Methods: Provide the following wiring methods: 

1. Use only building wire, Type THHN/THWN insulation, in raceway unless 

specifically noted otherwise. 

2. Type MC Cable shall not be allowed without written permission from engineer. 

1.4 SUBMITTALS 

A. Division 01 Specifications - Submittal Procedures: Requirements for submittals. 
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B. Product Data for the following: 

1. Wire 

2. Splice Kits 

3. Waterproof Wire Connectors 

C. Test Reports: Indicate procedures and values obtained. 

1.5 QUALITY ASSURANCE 

A. Provide wiring materials located in plenums with peak optical density not greater than 

0.5, average optical density not greater than 0.15, and flame spread not greater than 5 feet 

(1.5 m) when tested in accordance with NFPA 262. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 

and marked for intended use. 

C. Conform to requirements of NFPA 70. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 

with minimum three years experience. 

1.7 FIELD MEASUREMENTS 

A. Verify field measurements prior to work.  Coordinate dimensions with architectural, 

structural, and civil drawings.  Electrical Drawings are diagrammatic only and shall not 

be scaled. 

1.8 COORDINATION 

A. Division 01 Specifications - Administrative Requirements: Requirements for 

coordination. 

B. Where wire and cable destination is indicated and routing is not shown, determine routing 

and lengths required. 

C. Wire and cable routing indicated is approximate unless dimensioned. Include wire and 

cable lengths within 10 ft of length shown. 
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PART 2 PRODUCTS 

2.1 BUILDING WIRE 

A. Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 

following: 

1. Southwire 

2. AETNA. 

3. American Insulated Wire Corp.  

4. Colonial Wire  

5. General Cable Co. 

B. Product Description: Single conductor insulated wire. 

C. Conductor: Copper. 

D. Insulation Voltage Rating: 600 volts. 

2.2 TERMINATIONS 

A. Terminal Lugs for Wires 6 AWG and Smaller: Solderless, compression type copper. 

B. Lugs for Wires 4 AWG and Larger: Color keyed, compression type copper, with 

insulating sealing collars. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Division 01 Specification - Administrative Requirements: Coordination and project 

conditions. 

B. Verify interior of building has been protected from weather. 

C. Verify mechanical work likely to damage wire and cable has been completed. 

D. Verify raceway installation is complete and supported. 

3.2 PREPARATION 

A. Completely and thoroughly swab the raceway before installing wire. 

3.3 INSTALLATION 

A. Route wire and cable to meet Project conditions. 
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B. Neatly train and lace wiring inside boxes, equipment, and panelboards. 

C. Identify wire and cable under provisions of Section 260553. Identify each conductor with 

its circuit number or other designation indicated. 

D. Special Techniques--Building Wire in Raceway: 

1. Pull conductors into the raceway at same time. 

2. Install building wire 4 AWG and larger with pulling equipment. 

E. Special Techniques - Wiring Connections: 

1. Clean conductor surfaces before installing lugs and connectors. 

2. Make splices, taps, and terminations to carry full ampacity of conductors with no 

perceptible temperature rise. 

3. Tape uninsulated conductors and connectors with electrical tape to 150 percent of 

insulation rating of conductor. 

4. Install split bolt connectors for copper conductor splices and taps, 6 AWG and 

larger. 

5. Install solderless pressure connectors with insulating covers for copper conductor 

splices and taps, 8 AWG and smaller. 

6. Install insulated spring wire connectors with plastic caps for copper conductor 

splices and taps, 10 AWG and smaller. 

F. Install stranded conductors for branch circuits 10 AWG and smaller. Install crimp on fork 

terminals for device terminations. Do not place bare stranded conductors directly under 

screws. 

G. Install terminal lugs on ends of 600 volt wires unless lugs are furnished on connected 

device, such as circuit breakers. 

H. Size lugs in accordance with manufacturer’s recommendations terminating wire sizes. 

Install 2-hole type lugs to connect wires 4 AWG and larger to copper bus bars. 

I. For terminal lugs fastened together such as on motors, transformers, and other apparatus, 

or when space between studs is small enough that lugs can turn and touch each other, 

insulate for dielectric strength of 2-1/2 times normal potential of circuit. 

3.4 WIRE COLOR 

A. General: 

1. For wire sizes 10 AWG and smaller, install wire with insulation colors as 

designated below. 

2. For wire sizes 8 AWG and larger, identify wire with colored tape at terminals, 

splices and boxes. Colors are as follows: 

B. 120/208-volt system:   Phase A - Black 

     Phase B - Red 

     Phase C - Blue 

Neutral - White 
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C. Ground Conductors: 

1. For 120/208-volt systems 6 AWG and smaller: White for Neutral and Green for 

Equipment Ground. 

2. For 120/208-volt systems 4 AWG and larger: Identify with tape at both ends and 

visible points including junction boxes.  Tape color shall be White for Neutral 

and Green for Equipment Ground. 

3. For isolated grounding conductors:  Green with a yellow stripe. 

3.5 FIELD QUALITY CONTROL 

A. Division 01 Specification - Execution and Closeout Requirements: Field inspecting, 

testing, adjusting, and balancing. 

B. Inspect and test in accordance with NETA ATS, except Section 4. 

C. Perform inspections and tests listed in NETA ATS, Section 7.3.1. 

END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Rod electrodes. 

2. Wire. 

3. Mechanical connectors. 

4. Exothermic connections. 

1.2 REFERENCES 

A. Institute of Electrical and Electronics Engineers: 

1. IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial 

Power Systems. 

2. IEEE 1100 - Recommended Practice for Powering and Grounding Electronic 

Equipment. 

B. International Electrical Testing Association: 

1. NETA ATS - Acceptance Testing Specifications for Electrical Power 

Distribution Equipment and Systems. 

C. National Fire Protection Association: 

1. NFPA 70 - National Electrical Code. 

1.3 DESIGN REQUIREMENTS 

A. Construct and test grounding systems for access flooring systems on conductive floors 

accordance with IEEE 1100. Refer to Section 09 69 00. 

1.4 PERFORMANCE REQUIREMENTS 

A. Grounding System Resistance: 5 ohms maximum. 

1.5 QUALITY ASSURANCE 

A. Provide grounding materials conforming to requirements of NEC, IEEE 142, and UL 

labeled. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 

with minimum three years experience. 
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B. Installer: Company specializing in performing work of this section with minimum three 

years experience. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Division 01 Specifications - Product Requirements: Requirements for transporting, 

handling, storing, and protecting products. 

B. Accept materials on site in original factory packaging, labeled with manufacturer's 

identification. 

C. Protect from weather and construction traffic, dirt, water, chemical, and mechanical 

damage, by storing in original packaging. 

D. Do not deliver items to project before time of installation. Limit shipment of bulk and 

multiple-use materials to quantities needed for immediate installation. 

1.8 COORDINATION 

A. Division 01 Specifications - Administrative Requirements: Requirements for 

coordination. 

B. Complete grounding and bonding of building reinforcing steel prior concrete placement. 

PART 2 PRODUCTS 

2.1 ROD ELECTRODES 

A. Product Description: 

1. Material: Copper-clad steel. 

2. Diameter: 3/4 inch (19 mm). 

3. Length: 10 feet (3.0 m). 

B. Connector: Connector for exothermic welded connection. 

2.2 WIRE 

A. Material: Stranded copper. 

B. Foundation Electrodes: 4 AWG. 

C. Grounding Electrode Conductor: Copper conductor bare. 

D. Bonding Conductor: Copper conductor insulated. 
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2.3 MECHANICAL CONNECTORS 

A. Description: Bronze connectors, suitable for grounding and bonding applications, in 

configurations required for particular installation. 

1. Bonding Jumpers:  Compression type connectors, using zinc-plated fasteners and 

external tooth lock washers. 

2. Ground Bus bars:  Two-hole compression type lugs using tin-plated copper or 

copper alloy bolts and nuts. 

3. Rack and cabinet ground bars:  One-hole compression type lugs using zinc-plated 

or copper alloy fasteners. 

2.4 EXOTHERMIC CONNECTIONS 

A. Product Description: Exothermic materials, accessories, and tools for preparing and 

making permanent field connections between grounding system components. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Division 01 Specifications - Administrative: Verification of existing conditions before 

starting work. 

B. Verify final backfill and compaction has been completed before driving rod electrodes. 

3.2 PREPARATION 

A. Remove paint, rust, mill oils, and other surface contaminants at connection points. 

3.3 EXISTING WORK 

A. Modify existing grounding system to maintain continuity to accommodate renovations. 

B. Extend existing grounding system using materials and methods compatible with existing 

electrical installations, or as specified. 

3.4 INSTALLATION 

A. Install in accordance with IEEE 142. 

B. Install rod electrodes at locations as indicated on Drawings.  Install additional rod 

electrodes to achieve specified resistance to ground. 

C. Install grounding and bonding conductors concealed from view. 

D. Install grounding electrode conductor and connect to reinforcing steel in foundation 

footing.  Electrically bond steel together.  If it is determined that the reinforcing steel 
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cannot be made electrically continuous, install a 4 AWG bare copper conductor in 

foundation footing around the perimeter of the building. 

E. Equipment Grounding Conductor: Install separate, insulated conductor within each feeder 

and branch circuit raceway. Terminate each end on suitable lug, bus, or bushing. 

F. Install continuous grounding using underground cold water system and building steel as 

grounding electrode. Where water piping is not available, install artificial station ground 

by means of driven rods or buried electrodes. 

G. Permanently ground entire light and power system in accordance with NEC, including 

service equipment, distribution panels, lighting panelboards, switch and starter 

enclosures, motor frames, grounding type receptacles, and other exposed non-current 

carrying metal parts of electrical equipment. 

H. Install branch circuits feeding isolated ground receptacles with separate insulated 

grounding conductor, connected only at isolated ground receptacle, ground terminals, and 

at ground bus of serving panel. 

I. Accomplish grounding of electrical system by using insulated grounding conductor 

installed with feeders and branch circuit conductors in conduits. Size grounding 

conductors in accordance with NEC. Install from grounding bus of serving panel to 

ground bus of served panel, grounding screw of receptacles, lighting fixture housing, 

light switch outlet boxes or metal enclosures of service equipment. Ground conduits by 

means of grounding bushings on terminations at panelboards with installed number 12 

conductor to grounding bus. 

J. Grounding electrical system using continuous metal raceway system enclosing circuit 

conductors in accordance with NEC. 

K. Permanently attach equipment and grounding conductors prior to energizing equipment. 

3.5 FIELD QUALITY CONTROL 

A. Division 01 Specifications - Quality Requirements:  Field inspecting, testing, adjusting, 

and balancing. 

B. Inspect and test in accordance with NETA ATS, except Section 4. 

C. Grounding and Bonding: Perform inspections and tests listed in NETA ATS, Sect 7.13. 

D. Perform ground resistance and continuity testing in accordance with IEEE 142. 

E. When improper grounding is found on receptacles, check receptacles in entire project and 

correct. Perform retest. 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Conduit and equipment support. 

2. Anchors and fasteners. 

1.2 DELIVERY, STORAGE, AND HANDLING 

A. Division 01 Specifications - Product Requirements: Requirements for transporting, 

handling, storing, and protecting products. 

B. Accept materials on site in original factory packaging, labeled with manufacturer's 

identification. 

C. Protect from weather and construction traffic, dirt, water, chemical, and mechanical 

damage, by storing in original packaging. 

PART 2 PRODUCTS 

2.1 CONDUIT SUPPORTS 

A. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running 

threads. 

B. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or 

hanger rod. Set screw: hardened steel. 

C. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single 

bolt to tighten. 

D. Conduit clamps - general purpose: One-hole malleable iron for surface mounted conduits. 

E. Cable Ties: High strength nylon temperature rated to 185 degrees F (85 degrees C). Self 

locking. 

2.2 FORMED STEEL CHANNEL 

A. Product Description: Galvanized 12 gage (2.8 mm) thick steel. With holes 1-1/2 inches 

(38 mm) on center. 
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2.3 SPRING STEEL CLIPS 

A. Product Description: Mounting hole and screw closure. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Division 01 Specifications - Administrative Requirements: Verification of existing 

conditions before starting work. 

3.2 PREPARATION 

A. The use of powder-actuated anchors is not allowed. 

B. Do not drill or cut structural members. 

3.3 INSTALLATION - HANGERS AND SUPPORTS 

A. Anchors and Fasteners: 

1. Concrete Structural Elements: Provide precast inserts, expansion anchors and 

preset inserts. 

2. Steel Structural Elements: Provide beam clamps, spring steel clips, and steel 

ramset fasteners. 

3. Concrete Surfaces: Provide self-drilling anchors and expansion anchors. 

4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Provide toggle bolts and 

hollow wall fasteners. 

5. Solid Masonry Walls: Provide expansion anchors and preset inserts. 

6. Sheet Metal: Provide sheet metal screws. 

7. Wood Elements: Provide wood screws. 

B. Inserts: 

1. Install inserts for placement in concrete forms. 

2. Install inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams. 

3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe 

over 4 inches (100 mm). 

4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 

5. Where inserts are omitted, drill through concrete slab from below and provide 

through-bolt with recessed square steel plate and nut recessed into and grouted 

flush with slab. 

C. Install conduit and raceway support and spacing in accordance with NEC. 

D. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit. 

E. Install multiple conduit runs on common hangers. 
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F. Supports: 

1. Fabricate supports from structural steel or formed steel channel. Install hexagon 

head bolts to present neat appearance with adequate strength and rigidity. Install 

spring lock washers under nuts. 

2. Install surface mounted cabinets and panelboards with minimum of four anchors. 

3. In wet and damp locations install steel channel supports to stand cabinets and 

panelboards 1 inch (25 mm) off wall. 

4. Support vertical conduit at every other floor. 

3.4 INSTALLATION - EQUIPMENT BASES AND SUPPORTS 

A. Provide housekeeping pads of concrete, minimum 3-1/2 inches (87 mm) thick and 

extending 6 inches (150 mm) beyond supported equipment. Refer to Section 03 30 00. 

B. Using templates furnished with equipment, install anchor bolts, and accessories for 

mounting and anchoring equipment. 

C. Construct supports of steel members. Brace and fasten with flanges bolted to structure. 

3.5 FIELD QUALITY CONTROL 

A. Division 01 Specifications - Quality Requirements: Field inspecting, testing, adjusting, 

and balancing. 

3.6 PROTECTION OF FINISHED WORK 

A. Division 01 Specifications - Execution and Closeout Requirements: Requirements for 

protecting finished Work. 

B. Protect adjacent surfaces from damage by material installation. 

END OF SECTION 260529 
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes conduit and tubing, surface raceways, wireways, outlet boxes, pull and 

junction boxes, and handholes. 

1.2 REFERENCES 

A. American National Standards Institute: 

1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated. 

2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated. 

B. National Electrical Manufacturers Association: 

1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 

2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and 

Cable Assemblies. 

3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box 

Supports. 

4. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit. 

1.3 SYSTEM DESCRIPTION 

A. Raceway and boxes located as indicated on Drawings, and at other locations required for 

splices, taps, wire pulling, equipment connections, and compliance with regulatory 

requirements. Raceway and boxes are shown in approximate locations unless 

dimensioned. Provide raceway to complete wiring system. 

B. Underground: Provide thin-wall nonmetallic conduit (schedule 40 PVC) with rigid long-

sweep 90-degree elbows unless specifically noted otherwise.  Provide cast metal boxes or 

nonmetallic handhole. 

C. In or Under Slab on Grade: Provide thin-wall nonmetallic conduit (schedule 40 PVC). 

Provide cast or nonmetallic metal boxes. 

D. Outdoor Locations, Above Grade: Provide galvanized rigid steel or aluminum conduit.  

Provide cast metal or nonmetallic outlet, pull, and junction boxes. 

E. In Slab Above Grade: Provide thick wall nonmetallic conduit.  Provide cast or 

nonmetallic boxes. 

F. Interior Wet and Damp Locations: Provide galvanized rigid steel or aluminum conduit.  

Provide cast metal outlet, junction, and pull boxes. Provide flush mounting outlet box in 

finished areas. 
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G. Concealed Dry Locations: Provide electrical metallic tubing.  Provide sheet-metal boxes. 

Provide flush mounting outlet box in finished areas. Provide hinged enclosure for large 

pull boxes. 

H. Exposed Dry Locations in unfinished spaces: Provide rigid steel or intermediate metal 

conduit where subject to damage (see below for defined locations that are subject to 

damage), electrical metallic tubing. Provide sheet-metal boxes. Provide flush mounting 

outlet box in finished areas. Provide hinged enclosure for large pull boxes. 

1. Spaces defined as subject to physical damage are as follows: 

a. Mechanical Rooms below 10' above finished floor. 

b. Loading Docks. 

c. Any area with forklift traffic. 

1.4 DESIGN REQUIREMENTS 

A. Minimum Raceway Size: 3/4 inch (19 mm) unless otherwise specified. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Division 01 Specifications - Product Requirements: Product storage and handling 

requirements. 

B. Protect conduit from corrosion and entrance of debris by storing above grade. Provide 

appropriate covering. 

C. Protect PVC conduit from sunlight. 

1.6 COORDINATION 

A. Division 01 Specifications - Administrative Requirements: Coordination and project 

conditions. 

B. Coordinate installation of outlet boxes for equipment connected under Section 26 05 03. 

C. Coordinate mounting heights, orientation and locations of outlets mounted above 

counters, benches, and backsplashes. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers listed below are basis of design, or can provide products equal to basis of 

design. 

1. Carlon Electrical Products. 

2. Hubbell Wiring Devices. 

3. Thomas & Betts Corp. 

4. Walker Systems Inc. 
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5. The Wiremold Co. 

2.2 METAL CONDUIT 

A. Rigid Steel Conduit: ANSI C80.1. 

B. Rigid Aluminum Conduit: ANSI C80.5. 

C. Intermediate Metal Conduit (IMC): Rigid steel. 

D. Fittings and Conduit Bodies: NEMA FB 1; material to match conduit. 

2.3 FLEXIBLE METAL CONDUIT 

A. Product Description: Interlocked steel construction. 

B. Fittings: NEMA FB 1. 

2.4 LIQUIDTIGHT FLEXIBLE METAL CONDUIT 

A. Product Description: Interlocked steel construction with PVC jacket. 

B. Fittings: NEMA FB 1. 

2.5 ELECTRICAL METALLIC TUBING (EMT) 

A. Product Description: ANSI C80.3; galvanized tubing. 

B. Fittings and Conduit Bodies: NEMA FB 1; steel compression type. 

C. All EMT conduit shall be Anodized with the following color coating: 

1. Normal Power:  Silver 

2. Fire Alarm System:  Red 

3. Communications Systems:  Black 

2.6 NONMETALLIC CONDUIT 

A. Product Description: NEMA TC 2; Schedule 40 PVC. 

B. Fittings and Conduit Bodies: NEMA TC 3. 

2.7 WIREWAY 

A. Product Description: General purpose for interior locations, and Raintight type for 

exterior locations wireway. 

B. Cover: Hinged cover. 

C. Finish: Rust inhibiting primer coating with gray enamel finish. 
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2.8 OUTLET BOXES 

A. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel. 

1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment 

supported; furnish 1/2 inch (13 mm) male fixture studs where required. 

2. Concrete Ceiling Boxes: Concrete type. 

B. Nonmetallic Outlet Boxes: NEMA OS 2. 

C. Cast Boxes: NEMA FB 1, Type FD. Furnish gasketed cover by box manufacturer. 

D. Wall Plates for Finished Areas: As specified in Section 26 27 26. 

E. Wall Plates for Unfinished Areas: Furnish gasketed cover. 

2.9 PULL AND JUNCTION BOXES 

A. Sheet Metal Boxes: NEMA OS 1, galvanized steel. 

B. Hinged Enclosures: As specified in Section 26 27 16. 

C. Surface Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface mounted 

junction box: 

1. Material: Galvanized cast iron. 

2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover 

screws. 

D. Fiberglass Concrete composite Handholes: Die-molded, glass-fiber concrete composite 

hand holes: 

1. Cable Entrance: Pre-cut 6 inch x 6 inch (150 mm x 150 mm) cable entrance at 

center bottom of each side. 

2. Cover: Glass-fiber concrete composite, weatherproof cover with nonskid finish. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Division 01 Specifications - Administrative Requirements: Coordination and project 

conditions. 

B. Verify outlet locations and routing and termination locations of raceway prior to rough-

in. 

3.2 INSTALLATION 

A. Ground and bond raceway and boxes in accordance with Section 260526. 
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B. Fasten raceway and box supports to structure and finishes in accordance with Section 

260529. 

C. Identify raceway and boxes in accordance with Section 260553. 

D. Arrange raceway and boxes to maintain headroom and present neat appearance. 

E. Do not install raceways or boxes within 1-1/2” of roof decking to prevent damage from 

roof installation or repair. 

3.3 INSTALLATION - RACEWAY 

A. MC Cable shall not be used without prior approval of Engineer with specific locations 

requested. 

B. Raceway routing is shown in approximate locations unless dimensioned. Route to 

complete wiring system. 

C. Arrange raceway supports to prevent misalignment during wiring installation. 

D. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, 

clevis hangers, and split hangers. 

E. Group related raceway; support using conduit rack. Construct rack using steel channel 

specified in Section 260529; provide space on each for 25 percent additional raceways. 

F. Do not support raceway with wire or perforated pipe straps. Remove wire used for 

temporary supports. 

G. Do not attach raceway to ceiling support wires or other piping systems. 

H. Construct wireway supports from steel channel specified in Section 26 05 29. 

I. Route exposed raceway parallel and perpendicular to walls. 

J. Route raceway installed above accessible ceilings parallel and perpendicular to walls. 

K. Route conduit in and under slab from point-to-point. 

L. Maximum Size Conduit in Slab Above Grade: 3/4 inch (19 mm). Do not cross conduits in 

slab. 

M. Maintain clearance between raceway and piping for maintenance purposes. 

N. Maintain 12-inch (300 mm) clearance between raceway and surfaces with temperatures 

exceeding 104 degrees F (40 degrees C). 

O. Cut conduit square using saw or pipe cutter; de-burr cut ends. 
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P. Bring conduit to shoulder of fittings; fasten securely. 

Q. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe 

nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire 

area inserted in fitting. Allow joint to cure for minimum 20 minutes. 

R. Install conduit hubs or sealing locknuts to fasten conduit to cast boxes. 

S. Install no more than equivalent of three 90-degree bends between boxes for power 

systems. Install conduit bodies to make sharp changes in direction, as around beams. 

Install factory elbows for bends in metal conduit larger than 2-inch (50 mm) size. 

T. Install no more than equivalent of two 90-degree bends between boxes for 

communications systems. Install conduit bodies to make sharp changes in direction, as 

around beams. Install factory elbows for bends in metal conduit larger than 2-inch (50 

mm) size. 

U. Avoid moisture traps; install junction box with drain fitting at low points in conduit 

system. 

V. Install fittings to accommodate expansion and deflection where raceway crosses seismic, 

control and expansion joints. 

W. Install suitable pull string or cord in each empty raceway except sleeves and nipples. 

X. Install suitable caps to protect installed conduit against entrance of dirt and moisture. 

Y. Close ends and unused openings in wireways, junction boxes, and pull boxes. 

3.4 INSTALLATION - BOXES 

A. Install wall mounted boxes at elevations to accommodate mounting heights as indicated 

on Drawings. 

B. Adjust box location up to 10 feet (3 m) prior to rough-in to accommodate intended 

purpose. 

C. Orient boxes to accommodate wiring devices oriented as specified in Section 26 27 26. 

D. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas 

only. 

E. In Accessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches (150 

mm) from ceiling access panel or from removable recessed luminaire. 

F. Locate flush mounting box in masonry wall to require cutting of masonry unit corner 

only. Coordinate masonry cutting to achieve neat opening. 
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G. Do not install flush mounting box back-to-back in walls; install with minimum 6 inches 

(150 mm) separation. Install with minimum 24 inches (600 mm) separation in acoustic 

rated walls. 

H. Secure flush mounting box to interior wall and partition studs. Accurately position to 

allow for surface finish thickness. 

I. Install stamped steel bridges to fasten flush mounting outlet box between studs. 

J. Install flush mounting box without damaging wall insulation or reducing its effectiveness. 

K. Install adjustable steel channel fasteners for hung ceiling outlet box. 

L. Do not fasten boxes to ceiling support wires or other piping systems. 

M. Support boxes independently of conduit. 

N. Install gang box where more than one device is mounted together. Do not use sectional 

box. 

O. Install gang box with plaster ring for single device outlets. 

P. Do not install junction boxes or pull boxes at locations that can be accessed through 

existing ceiling with a standard ladder.  Maximum height of junction boxes above 

accessible ceiling or through an access panel in a non-accessible is 4’ above top of ceiling 

frame. 

3.5 INTERFACE WITH OTHER PRODUCTS 

A. Install conduit to preserve fire resistance rating of partitions and other elements, using 

materials and methods in accordance with Section 078400. 

B. Route conduit through roof openings for piping and ductwork or through suitable roof 

jack with pitch pocket. Coordinate location with roofing installer. 

C. Locate outlet boxes to allow luminaires positioned as indicated on Drawings. 

D. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices. 

3.6 ADJUSTING 

A. Division 01 Specifications - Execution and Closeout Requirements:  Testing, adjusting, 

and balancing. 

B. Adjust flush-mounting outlets to make front flush with finished wall material. 

C. Install knockout closures in unused openings in boxes. 
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3.7 CLEANING 

A. Division 01 Specifications - Execution and Closeout Requirements: Final cleaning. 

B. Clean interior of boxes to remove dust, debris, and other material. 

C. Clean exposed surfaces and restore finish. 

END OF SECTION 260533 
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SECTION 260534 - FLOOR BOXES FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Division 27 and 28 requirements shall be a sub-contract to Division 26.  Division 26 shall 

be responsible for all requirements listed on electrical drawings, and Division 26, 27, and 

28 specifications. 

B. Section includes floor boxes; floor box service fittings; poke-through fittings; and access 

floor boxes. 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 

1. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box 

Supports. 

1.3 SUBMITTALS 

A. Reference Division 01 Specifications - Submittal Procedures: Submittal procedures and 

Specification Section 260500 – Common Work Results for Electrical:  Submittal 

Requirements. 

B. Product Data: Submit catalog data for floor boxes and/or poke-throughs.  Catalog Data 

shall include: 

1. Mounting Type (Slab on Grade, Raised Floor, Wood Floor, etc.) 

2. Service fittings, devices, and associated cover plates. 

3. Size and Number of knockouts. 

4. Material and Finish Options. 

C. Samples: Submit two of each service fitting illustrating size, material, configuration, and 

finish. 

1.4 CLOSEOUT SUBMITTALS 

A. Reference Division 01 Specifications - Execution and Closeout Requirements: Closeout 

procedures. 

B. Project Record Documents: Record actual locations of each floor box and poke-through 

fitting. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 

with minimum five years’ experience. 
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1.6 EXTRA MATERIALS 

A. Reference Division 01 Specifications - Execution and Closeout Requirements: Spare 

parts and maintenance products. 

B. Furnish two additional units for all specialty devices that are designed specifically to fit 

where standard devices will not fit. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following manufacturers: 

1. Hubbell 

2. Legrand 

3. FSR 

4. Thomas & Betts 

5. Substitutions: Division 01 Specifications - Product Requirements. 

B. All floor box types shall be furnished from a single manufacturer unless specifically 

noted otherwise in this specification or in drawings. 

2.2 FLOOR BOXES 

A. Floor boxes with integral devices flush mounted in slab on grade shall have the following 

characteristics: 

1. Contain integral devices with gap recessed below cover such that plugs are 

concealed below covered. 

2. Size:  As required to support number of full size, standard gang compartments 

noted on plan. 

3. Material:  Cast Metal, or Stamped Steel with an epoxy designed for use on metal 

reinforcement bar and approved for use on grade. 

4. Adjustability: Fully adjustable. 

5. Shape: Rectangular. 

6. Activation Covers:  Activation covers shall be flanged with the following 

characteristics: 

a. Manufactured of die-cast aluminum with finish as selected by Architect.  

b. Covers shall be flush type.  Covers shall be attached to boxes and cord 

access flaps. 

c. The cover’s hinge shall allow for the cover to open 180 degrees. 

d. Where noted for furniture feed applications, provide furniture feed 

covers with one (1) 1-inch trade size screw plug opening and one (1) 

combination 1-1/4" and 2-inch trade size screw plug. 
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e. The covers shall have been evaluated by UL to meet the applicable U.S. 

safety standards for scrub water exclusion when used on tile, terrazzo, 

wood, and carpet covered floors. 

PART 3 EXECUTION 

3.1 COORDINATION 

A. Meet with all other trades (GC, Structural Steel, Mechanical, Plumbing, Fire Protection, 

etc.) to verify conflicts prior to install. 

3.2 EXAMINATION 

A. Division 01 Specifications - Administrative Requirements: Coordination and project 

conditions. 

B. Verify locations of floor boxes and poke-throughs with field conditions and architect 

prior to rough-in. 

3.3 INSTALLATION 

A. Boxes and fittings are indicated on Drawings in approximate locations unless 

dimensioned. Adjust box location up to 10 feet (without additional cost) to accommodate 

intended purpose. 

B. Floor Box Requirements: Use floor boxes listed for particular installations (example: in 

slab on grade, raised floor systems, fire rated floors, etc.). 

C. Set floor boxes level. 

D. Install boxes and fittings to preserve fire resistance rating of slabs and other elements, 

using materials and methods specified in Division 07 Specifications. 

E. Coordinate installation of access floor boxes with access floor system provider prior to 

bid. 

3.4 ADJUSTING AND CLEANING 

A. Adjust floor box flush with finish flooring material. 

B. Clean interior of boxes to remove dust, debris, and other material. 

END OF SECTION 260534 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Division 28 requirements shall be a sub-contract to Division 26.  Division 26 shall be 

responsible for all requirements listed on electrical drawings, and Division 26 and 28 

specifications. 

B. Section Includes: 

1. Nameplates. 

2. Labels. 

3. Wire markers. 

4. Lockout Devices. 

1.2 DELIVERY, STORAGE, AND HANDLING 

A. Division 01 Specifications - Product Requirements: Requirements for transporting, 

handling, storing, and protecting products. 

B. Accept identification products on site in original containers. Inspect for damage. 

C. Protect insulation from weather and construction traffic, dirt, water, chemical, and 

mechanical damage, by storing in original wrapping. 

1.3 ENVIRONMENTAL REQUIREMENTS 

A. Division 01 Specifications - Product Requirements: Environmental conditions affecting 

products on site. 

B. Install nameplates and labels only when ambient temperature and humidity conditions for 

adhesive are within range recommended by manufacturer. 

PART 2 PRODUCTS 

2.1 NAMEPLATES 

A. Product Description: Laminated three-layer plastic with engraved letters on contrasting 

background color.  See specification sections for specific equipment for nameplate color 

schemes.   If no color scheme is specified for specific equipment, provide black letters on 

a white background. 

B. Letter Size: 

1. 1/8 inch (3 mm) high letters for identifying individual equipment and loads. 
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C. Minimum nameplate thickness: 1/8 inch (3 mm). 

2.2 LABELS 

A. Labels: Embossed adhesive tape, with 3/16 inch (5 mm) white letters on black 

background. 

2.3 WIRE MARKERS 

A. Plenum-Rated Cable Ties:  Self-extinguishing, UV stabilized, one-piece, self locking. 

1. Width:  3/16 inch (5 mm). 

2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  7000 psi 

(48.2 MPa). 

3. UL 94 Flame Rating:  94V-0. 

4. Temperature Range:  -50 deg F to +284 deg F (-46 deg C to +140 deg C). 

B. Legend: 

1. Power and Lighting Circuits: Branch circuit or feeder number. 

2. Control Circuits: Control wire number as indicated on shop drawings.  

2.4 LOCKOUT DEVICES 

A. Lockout Hasps: 

1. Reinforced nylon hasp with erasable label surface; size minimum 7-1/4 x 3 

inches (184 x 75 mm). 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 

3.2 INSTALLATION 

A. Install identifying devices after completion of painting. 

B. Nameplate Installation: 

1. Install nameplate parallel to equipment lines. 

2. Install nameplate for each electrical distribution and control equipment enclosure 

with corrosive-resistant mechanical fasteners, or adhesive. 

3. Install nameplates for each control panel and major control components located 

outside panel with corrosive-resistant mechanical fasteners, or adhesive. 

4. Secure nameplate to equipment front using screws, or adhesive. 

5. Install nameplates for the following: 

a. Panelboards. 

b. Disconnect Switches. 

c. Enclosed Circuit Breakers. 
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d. Lighting Control Panels. 

e. Fire Alarm System Panels and Enclosures. 

C. Label Installation: 

1. Install label parallel to equipment lines. 

2. Install label for identification of individual control device stations. 

3. Install labels for permanent adhesion and seal with clear lacquer. 

D. Wire Marker Installation: 

1. Install wire marker for each conductor at panelboard gutters, pull boxes, outlet 

and junction boxes, and each load connection. 

2. Mark data cabling at each end. Install additional marking at accessible locations 

along the cable run. 

3. Install labels at data outlets identifying patch panel and port designation. 

END OF SECTION 260553 
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SECTION 260583 - EQUIPMENT WIRING CONNECTIONS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes electrical connections to equipment. 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 

1. NEMA WD 1 - General Requirements for Wiring Devices. 

2. NEMA WD 6 - Wiring Devices-Dimensional Requirements. 

1.3 COORDINATION 

A. Division 01 Specification - Administrative Requirements: Coordination and project 

conditions. 

B. Obtain and review shop drawings, product data, manufacturer’s wiring diagrams, and 

manufacturer's instructions for equipment furnished under other sections. 

C. Prior to ordering electrical gear, compare to electrical requirements listed on electrical 

drawings for each piece of equipment.  Notify architect / engineer immediately of any 

changes. 

D. Determine connection locations and requirements. 

E. Sequence rough-in of electrical connections to coordinate with installation of equipment. 

F. Sequence electrical connections to coordinate with start-up of equipment. 

PART 2 PRODUCTS 

2.1 EQUIPMENT REQUIRING ELECTRICAL SERVICE 

A. Provide electrical connections for all electrically driven equipment. Final connections are 

electrical work, unless specifically noted otherwise. Obtain a copy of the shop drawings 

of equipment. Review shop drawings to verify electrical characteristics and to determine 

rough-in requirements, final connection requirements, location of disconnect switch, etc. 

Notify the General Contractor if the information received is ambiguous or incomplete. 

Keep a copy of these shop drawings at the project site throughout the course of 

construction. 

B. Equipment to be connected includes, but is not limited to the following: 

1. HVAC Equipment 
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2. Fire Alarm System 

3. Control Systems 

C. The design of circuits for electrically driven equipment is based on the product of one 

manufacturer and may not be representative of all acceptable manufacturers.  If 

equipment furnished has differing characteristics, make necessary adjustments to circuit 

components at no additional cost to the Owner, subject to the approval of the Architect. 

D. Provide motor starters and disconnects for all mechanical equipment unless provided by 

the mechanical contractor. 

2.2 CORD AND PLUGS 

A. Attachment Plug Construction: Conform to NEMA WD 1. 

B. Configuration: NEMA WD 6; match receptacle configuration at outlet furnished for 

equipment. 

C. Cord Construction: Type SO multiconductor flexible cord with identified equipment 

grounding conductor, suitable for use in damp locations. 

D. Size: Suitable for connected load of equipment, length of cord, and rating of branch 

circuit overcurrent protection. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Division 01 Specification - Administrative Requirements: Coordination and project 

conditions. 

B. Verify equipment is ready for electrical connection, for wiring, and to be energized. 

3.2 INSTALLATION 

A. Make electrical connections. 

B. Make conduit connections to equipment using flexible conduit. Use liquid tight flexible 

conduit with watertight connectors in damp or wet locations. 

C. Connect heat producing equipment using wire and cable with insulation suitable for 

temperatures encountered. 

D. Install receptacle outlet to accommodate connection with attachment plug. 

E. Install cord and cap for field-supplied attachment plug. 
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F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and 

equipment connection boxes. 

G. Install disconnect switches, controllers, control stations, and control devices to complete 

equipment wiring requirements. 

H. Install terminal block jumpers to complete equipment wiring requirements. 

I. Install interconnecting conduit and wiring between devices and equipment to complete 

equipment wiring requirements. 

3.3 ADJUSTING 

A. Division 01 Specification - Execution and Closeout Requirements: Testing, adjusting, 

and balancing. 

B. Cooperate with utilization equipment installers and field service personnel during 

checkout and starting of equipment to allow testing and balancing and other startup 

operations. Provide personnel to operate electrical system and checkout wiring 

connection components and configurations. 

END OF SECTION 260583 
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SECTION 262726 - WIRING DEVICES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes wall switches; wall dimmers; receptacles; multioutlet assembly; and 

device plates and decorative box covers. 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 

1. NEMA WD 1 - General Requirements for Wiring Devices. 

2. NEMA WD 6 - Wiring Devices-Dimensional Requirements. 

1.3 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 

with minimum three years experience. 

1.4 EXTRA MATERIALS 

A. Division 01 Specifications - Execution and Closeout Requirements: Spare parts and 

maintenance products. 

B. Furnish two of each style, size, and finish wall plate. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following manufacturers: 

1. Arrow Hart 

2. Eagle 

3. Hubbell 

4. Leviton 

5. Legrand 

6. Lutron 

2.2 WALL SWITCHES 

A. Product Description: NEMA WD 1, Heavy-Duty, AC only general-use snap switch. 

B. Body and Handle: Plastic with toggle handle.  Color as selected by architect. 
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C. Ratings: Match branch circuit and load characteristics. 

2.3 WALL DIMMERS 

A. Product Description: NEMA WD 1; Type or Style as indicated on Drawings. 

B. Type must be listed as compatible by the manufacturer with the  ballast or driver 

supporting associated fixtures. 

C. Body and Handle: Plastic with linear slide.  Color as selected by architect. 

D. Power Rating: Match load shown on drawings; 600 watts minimum.  Contractor is 

responsible for updating loads based on lighting substitutions from basis of design. 

E. Accessory Wall Switch: Match dimmer appearance. 

2.4 RECEPTACLES 

A. Product Description: Tamper-Resistant, NEMA WD 1, Commercial Specification Grade 

receptacle. 

B. Configuration: NEMA WD 6, type as specified. 

C. GFCI Receptacle (2015 UL 943):  Duplex receptacle with integral self-test ground fault 

circuit interrupter to meet regulatory requirements.  Feed through GFCI devices shall not 

be used.  Self-test system conducts an automatic test every 15 minutes minimum.  If 

device fails the self-test, visual and audible indicators provide an alert and power to unit 

is disconnected.  Feed through GFCI devices shall not be used. 

D. USB Receptacle:  Duplex receptacle with two integral USB power chargers where 

indicated on drawings.  Complies with the requirements of UL498.  USB system shall 

support the following: 

1. Minimum of 3 Amps total capacity. 

2. Compatible with USB 2.0 and 3.0 devices. 

E. Isolated ground, surge suppression receptacles:  Duplex IG receptacle with integral surge 

suppression.  Surge suppression module shall be rated for a minimum of 240 joules / 

15000A per mode with indicating light and alarm. 

F. All Receptacle types shall be NEMA 5-20 unless noted specifically noted otherwise. 

G. Special Purpose Receptacles:  Provide heavy-duty type as indicated on the drawings. 

2.5 WALL PLATES 

A. Decorative Cover Plate: Impact resistant nylon, color to match associated device; OR 

smooth stainless steel; as selected by Architect. 
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B. Weatherproof Cover Plate: All devices installed outdoors and indoor devices specifically 

indicated, shall be provided with metallic weatherproof covers.  Covers shall be of the 

type that maintain weatherproof integrity when in-use and not in-use, as required by the 

NEC. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Division 01 Specifications - Administrative Requirements: Coordination and project 

conditions. 

B. Verify outlet boxes are installed at proper height. 

C. Verify wall openings are neatly cut and completely covered by wall plates. 

D. Verify branch circuit wiring installation is completed, tested, and ready for connection to 

wiring devices. 

3.2 PREPARATION 

A. Clean debris from outlet boxes. 

3.3 INSTALLATION 

A. Install devices plumb and level. 

B. Install switches with OFF position down. 

C. Install wall dimmers to achieve full rating specified and indicated after derating for 

ganging as instructed by manufacturer. 

D. Do not share neutral conductor on load side of dimmers. 

E. Install receptacles with grounding pole on top. 

F. Connect wiring device grounding terminal to outlet box with bonding jumper and branch 

circuit equipment grounding conductor. 

G. Install decorative plates on switch, receptacle, and blank outlets in finished areas. 

H. Connect wiring devices by wrapping solid conductor around screw terminal. Install 

stranded conductor for branch circuits 10 AWG and smaller. When stranded conductors 

are used in lieu of solid, use crimp on fork terminals for device terminations. Do not 

place bare stranded conductors directly under device screws. 
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I. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, 

above accessible ceilings, and on surface mounted outlets. 

3.4 INTERFACE WITH OTHER PRODUCTS 

A. Coordinate locations of outlet boxes provided under Section 26 05 33 and as indicated on 

drawings. 

B. Coordinate installation of wiring devices with underfloor raceway service fittings 

provided under Section 26 05 39. 

C. Coordinate installation of wiring devices with floor box service fittings provided under 

Section 26 05 34. 

3.5 FIELD QUALITY CONTROL 

A. Division 01 Specifications - Quality Requirements: Field inspecting, testing, adjusting, 

and balancing. 

B. Inspect each wiring device for defects. 

C. Operate each wall switch with circuit energized and verify proper operation. 

D. Verify each receptacle device is energized. 

E. Test each receptacle device for proper polarity. 

F. Test each GFCI receptacle device for proper operation. 

3.6 ADJUSTING 

A. Division 01 Specifications - Execution and Closeout Requirements: Testing, adjusting, 

and balancing. 

B. Adjust devices and wall plates to be flush and level. 

3.7 CLEANING 

A. Division 01 Specifications - Execution and Closeout Requirements: Final cleaning. 

B. Clean exposed surfaces to remove splatters and restore finish. 

END OF SECTION 262726 
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SECTION 262813 - FUSES 

PART 1 GENERAL 

1.1 REFERENCES 

A. National Electrical Manufacturers Association: 

1. NEMA FU 1 - Low Voltage Cartridge Fuses. 

1.2 FUSE PERFORMANCE REQUIREMENTS 

A. Motor Branch Circuits: Class RK5. 

B. Lighting Branch Circuits:  Class G. 

1.3 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 

with minimum three years experience. 

1.4 MAINTENANCE MATERIALS 

A. Division 01 Specifications - Execution and Closeout Requirements: Spare parts and 

maintenance products. 

PART 2 PRODUCTS 

2.1 FUSES 

A. Manufacturers: 

1. Cooper Bussmann. 

2. Ferraz Shawmut. 

3. Littelfuse. 

B. Dimensions and Performance: NEMA FU 1, Class as specified or as indicated. 

C. Voltage: Rating suitable for circuit phase-to-phase voltage. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install fuse with label oriented so manufacturer, type, and size are easily read. 

END OF SECTION 262813 
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SECTION 262819 - ENCLOSED SWITCHES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes fusible and non-fusible switches. 

B. Related Sections: 

1. Section 26 28 13 - Fuses. 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 

1. NEMA FU 1 - Low Voltage Cartridge Fuses. 

2. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches 

(600 Volts Maximum). 

B. International Electrical Testing Association: 

1. NETA ATS - Acceptance Testing Specifications for Electrical Power 

Distribution Equipment and Systems. 

1.3 SUBMITTALS 

A. Division 01 Specifications - Submittal Procedures:  Submittal procedures. 

B. Product Data: 

1. Switch ratings (Voltage, Amperage, Poles) 

2. Enclosure type and dimensions. 

3. Control Wiring Diagrams 

1.4 CLOSEOUT SUBMITTALS 

A. Division 01 Specifications - Execution and Closeout Requirements: Closeout procedures. 

B. Project Record Documents: Record actual locations of enclosed switches and ratings of 

installed fuses. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 

with minimum three years experience. 
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PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following manufacturers: 

1. GE Electric 

2. Square D 

3. Eaton 

2.2 FUSIBLE SWITCH ASSEMBLIES 

A. Product Description: NEMA KS 1, Type GD with externally operable handle interlocked 

to prevent opening front cover with switch in ON position, enclosed load interrupter knife 

switch. Handle lockable in OFF position. 

B. Fuse clips: Designed to accommodate NEMA FU 1, Class fuses as defined for 

application in Section 26 28 13. 

C. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with 

manufacturer's standard gray enamel. 

1. Interior Dry Locations: Type 1. 

2. Exterior Locations: Type 3R. 

D. Service Entrance: Switches identified for use as service equipment are to be labeled for 

this application. Furnish solid neutral assembly and equipment ground bar. 

E. Furnish switches with entirely copper current carrying parts. 

2.3 NONFUSIBLE SWITCH ASSEMBLIES 

A. Product Description: NEMA KS 1, Type GD with externally operable handle interlocked 

to prevent opening front cover with switch in ON position enclosed load interrupter knife 

switch. Handle lockable in OFF position. 

B. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with 

manufacturer's standard gray enamel. 

1. Interior Dry Locations: Type 1. 

C. Furnish switches with entirely copper current carrying parts. 

2.4 SWITCH RATINGS 

A. Switch Rating: Horsepower rated for AC or DC as indicated on Drawings. 
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B. Short Circuit Current Rating: UL listed for 200,000 rms symmetrical amperes when used 

with or protected by Class R or Class J fuses (15-600 ampere switches employing 

appropriate fuse rejection schemes) or protected by Class L fuses (800-1200 ampere). 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install enclosed switches plumb. Provide supports in accordance with Section 26 05 29. 

B. Height:  5 feet (1500 mm) to operating handle. 

C. Install fuses for fusible disconnect switches. Refer to Section 26 28 13 for product 

requirements. 

3.2 LABELING 

A. Install engraved plastic nameplates in accordance with Section 26 05 53.  Nameplates on 

all switch enclosures wherein circuits are modified or installed shall indicate the 

following: 

1. Equipment Switch Serves 

2. Panel and Circuit Switch is served from. 

3. Voltage, Phase, Wire, Short Circuit Current Rating 

4. Date Installed. 

B. Use the following color coding for switch nameplates: 

1. Normal Power:  White with Black Letters. 

C. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and 

size installed. 

3.3 FIELD QUALITY CONTROL 

A. Division 01 Specifications - Quality Requirements: Field inspecting, testing, adjusting, 

and balancing. 

 

B. Inspect and test in accordance with NETA ATS, except Section 4. 

C. Perform inspections and tests listed in NETA ATS, Section 7.5. 

END OF SECTION 262819 
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SECTION 265100 - INTERIOR LIGHTING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes interior luminaires, lamps, ballasts, and accessories. 

1.2 REFERENCES 

A. American National Standards Institute: 

1. ANSI C82.1 - American National Standard for Lamp Ballast-Line Frequency 

Fluorescent Lamp Ballast. 

2. ANSI C82.4 - American National Standard for Ballasts-for High-Intensity-

Discharge and Low-Pressure Sodium Lamps (Multiple-Supply Type). 

B. Illuminating Engineering Society (IES) 

1. LM-79 - Approved Method:  electrical and Photometric Testing of Solid-State 

Lighting Devices. 

2. LM-80 - Approved Method:  Measuring Lumen Depreciation of LED Light 

Sources. 

3. TM-21 - Projecting Long Term Lumen Maintenance of LED Light Sources. 

C. National Electrical Manufacturers Association (NEMA) 

1. ANSI/NEMA/ANSLG C78.377 - American National Standard for the 

Chromaticity of Solid-State Lighting Products 

2. SSL-1 - Electronic Drivers for LED Devices, Arrays, or Systems. 

D. National Fire Protection Association (NFPA) 

1. NFPA 70 - National Electrical Code (NEC) 

E. Underwriters laboratories, Inc. (UL) 

1. 8750 - Light Emitting Diode (LED) Light Sources for Use in Lighting Products. 

1.3 SUBMITTALS 

A. Division 01 Specifications - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate dimensions and components for each luminaire not standard 

product of manufacturer. 

C. Product Data: Submit dimensions, ratings, and performance data. 

D. Submittal Data for LED fixtures shall be based on the specified "basis-of-design" fixture 

and shall include the following: 

1. Wattage 

2. Color Temperature 
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3. CRI 

4. Distribution Pattern 

5. Total Lumen Output for Fixture Assembly based on the data above. 

6. Submit US DOE LED Lighting Facts label, or other 3rd party testing reports that 

include the information above. 

1.4 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 

with minimum three years experience. 

PART 2 PRODUCTS 

2.1 INTERIOR LUMINAIRES 

A. See Lighting fixture schedule on plans for information on luminaires: 

1. Provide manufacturers and catalog numbers as listed.  Any substitutions shall be 

approved by Engineer. 

B. Product Description: Provide complete interior luminaire assemblies, with features, 

options, and accessories as required to provide a complete working system mounted to or 

recessed in wall or ceiling system as described on Architectural Reflected Ceiling Plans. 

2.2 LED LUMINAIRES 

A. LED light fixtures shall be in accordance with IES, NFPA, UL standards as shown on the 

drawings and as specified. 

B. All electrical components shall be RoHS compliant. 

C. LED fixtures shall be complete assemblies.  Fixtures designed around a different lamp 

source with an LED type replacement lamp shall not be accepted. 

D. Lighting shall be completely diffused through internal shielding, or fixture lens.  Multiple 

Individual Diodes shall not be visible through the lens of the fixture. 

E. LED modules shall include the following features unless otherwise indicated: 

1. Comply with LM-79 and LM-80 requirements. 

2. Minimum CRI of 80 unless otherwise specified in the Lighting Fixture Schedule. 

3. Color Temperatures for each fixture shall be enclosed inside a 3-step MacAdam 

ellipse. 

4. Minimum Rated Life:  50,000 hours per IES L70. 

5. Total Fixture Light Output in lumens within ±5% of Lumens listed in Lighting 

Fixture Schedule. 

6. Total Fixture Efficacy in Lumens / Watt within ±5% of "Basis-of-Design" 

fixture. 
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INTERIOR LIGHTING  265100 - 3 

F. LED drivers, modules, and reflectors shall be accessible for servicing and replacement 

from below the ceiling. 

2.3 LED DRIVERS 

A. LED drivers shall include the following features unless otherwise indicated: 

1. Minimum efficiency:  85% at full load. 

2. Minimum operating Ambient Temperature:  -20° C (-4° F) 

3. Include integral short circuit, open circuit, and overload protection. 

4. Power Factor:  ≥ 0.95. 

5. Total Harmonic Distortion:  ≤ 20% 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install suspended luminaires using pendants supported from swivel hangers. Install 

pendant length required to suspend luminaire at indicated height. 

B. Support luminaires independent of ceiling framing as follows: 

1. All lighting fixtures shall be positively attached to the suspended ceiling system 

by mechanical means as specified in the NEC unless independently supported.  

The attachment device shall have the capacity of supporting 100% of the lighting 

fixture weight acting in any direction.  A minimum of two attachment devices are 

required for each fixture. 

2. Surface-mounted lighting fixtures shall be attached to the ceiling system with a 

positive clamping device that completely surround the supporting members.  

Safety wires shall be attached between the clamping device and the adjacent 

ceiling hanger to the structure above.  In no case shall the fixture exceed the 

design carrying capacity of the supporting members. 

3. Lighting fixtures weighing less than 10 lbs. (5 kg) shall have one (1) slack #12- 

gauge safety wire connected from the fixture housing (not the detachable end 

plates) to the structure above.   

4. Lighting fixtures weighing less than 56 lbs. (25 kg) shall have two (2) slack #12- 

gauge safety hanger wires connected from the fixture housing to the structure 

above.  Hanger wires shall be attached on opposite corners of fixture. 

5. Lighting fixtures weighing 56 lbs. (25 kg) or more shall be supported directly 

from the structure above by approved hangers. The ceiling suspension system 

shall not provide any direct support. 

6. Pendant-hung lighting fixtures shall be supported directly from the structure 

above using no less than #9-gauge wire or an approved alternate support.  The 

ceiling suspension system shall not provide any direct support. 

7. Flexible conduit is required for attachment of the fixtures.  Direct connection 

with Rigid or EMT or other hard-piped solution is not allowed. 

8. All support wires shall connect directly to structure.  Do not connect to support 

systems for any other systems.  Support wires must be arranged so that they are 
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INTERIOR LIGHTING  265100 - 4 

not touching sprinkler piping and would not touch sprinkler piping in the event 

the ceiling was removed, and the cables were the sole support for the fixtures. 

C. Locate recessed ceiling luminaires as indicated on Drawings and on architectural 

reflected ceiling plans. 

D. Install surface mounted luminaires plumb and adjust to align with building lines and with 

each other. Secure to prevent movement. 

E. Install recessed luminaires to permit removal from below. 

F. Install recessed luminaires using accessories and firestopping materials to meet 

regulatory requirements for fire rating. 

G. Install clips to secure recessed grid-supported luminaires in place. 

H. Install wall-mounted luminaires at height as indicated on Drawings. 

I. Install accessories furnished with each luminaire. 

J. Connect luminaires to branch circuits using flexible conduit. 

K. Make wiring connections to branch circuit using building wire with insulation suitable for 

temperature conditions within luminaire. 

L. Ground and bond interior luminaires in accordance with Section 26 05 26. 

3.2 FIELD QUALITY CONTROL 

A. Division 01 Specifications - Quality Requirements: Field inspecting, testing, adjusting, 

and balancing. 

B. Operate each luminaire after installation and connection. Inspect for proper connection 

and operation. 

3.3 ADJUSTING 

A. Division 01 Specifications - Execution and Closeout Requirements: Testing, adjusting, 

and balancing. 

B. Aim and adjust luminaires as indicated on Drawings. 

3.4 CLEANING 

A. Division 01 Specifications - Execution and Closeout Requirements: Final cleaning. 

B. Remove dirt and debris from enclosures. 
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C. Clean photometric control surfaces as recommended by manufacturer. 

D. Clean finishes and touch up damage. 

3.5 PROTECTION OF FINISHED WORK 

A. Division 01 Specifications - Execution and Closeout Requirements: Protecting finished 

work. 

B. Replace luminaires having failed lamps at Substantial Completion. 

END OF SECTION 265100 



University of South Carolina  Construction Documents 

Taylor House Interior Renovation  07/24/2023 

State/Owner Project # H27-Z493 / 50003531-2  Architect’s Proj. #: U-976-20-9 

 

 

EMERGENCY LIGHTING  265200 - 1 

SECTION 265200 - EMERGENCY LIGHTING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Division 27 and 28 requirements shall be a sub-contract to Division 26.  Division 26 shall 

be responsible for all requirements listed on electrical drawings, and Division 26, 27, and 

28 specifications. 

B. Section includes emergency lighting units and exit signs. 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 

1. NEMA WD 6 - Wiring Devices-Dimensional Requirements. 

B. National Fire Protection Association (NFPA) 

1. NFPA 70 - National Electrical Code (NEC) 

C. Underwriter Laboratories (UL) 

1. UL1008 – Transfer Switch Equipment 

1.3 SUBMITTALS 

A. Division 01 Specifications - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit dimensions, ratings, and performance data. 

1.4 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 

with minimum three years experience. 

PART 2 PRODUCTS 

2.1 EXIT SIGNS 

A. Manufacturers:  See Lighting fixture schedule on plans for information on luminaires: 

1.  Provide manufacturer and catalog numbers as listed.  Any substitutions shall be 

approved by Engineer.  This is typical for all product listed in this spec section. 

B. Product Description: Exit sign fixture. 

C. Housing: As indicated on drawings. 
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D. Face: As indicated on Drawings. 

E. Directional Arrows: As indicated on Drawings with Universal type for field adjustment. 

F. Battery: 1.5 hour capacity. 

G. Battery Charger: Dual-rate type, with sufficient capacity to recharge discharged battery to 

full charge within twelve hours. 

H. Lamps:  LED. 

2.2 LED SYSTEM EMERGENCY POWER SUPPLY 

A. Product Description: Emergency battery power supply suitable for installation in ballast 

compartment of luminaire. 

1. Battery packs shall be installed at the factory inside the ballast compartment. 

2. For recessed downlights, battery packs shall be installed on the fixture frame to 

allow for access from below.  The charging light and test switch shall be 

discreetly installed on the top of the reflector and shall be accessible/visible from 

below. 

B. Emergency ballast shall contain a maintenance-free, sealed high-temperature nickel-

cadmium or nickel-metal hydride battery with an expected service life of not less than 10 

years. 

C. Emergency Battery Packs:   

1. Constant Power 5-watt, 7-watt, 10-watt, or 12-watt unit as defined in contract 

documents.   

2. The emergency driver shall accommodate an LED load with a forward voltage 

requirement ranging from 10 to 60 VDC. 

3. The output voltage sensing shall be automatic and instantaneous with a resulting, 

inversely-proportional current to maintain constant power to the LED array with 

an output tolerance of +/- 3%. The unit shall supply the rated load for a minimum 

of 1 1/2 hours. 

4. The output power to the LED load during emergency operation shall be held 

constant from the start throughout the entire emergency run time resulting in no 

loss or degradation of the light source during emergency operation. 

D. The unit shall be furnished with an electronic, AC-lockout circuit which will connect the 

battery when the AC circuit is activated, and an electronic brownout circuit which will 

enable a transfer to emergency operation when utility power dips below an acceptable 

level. 

E. Include TEST switch and AC ON indicator light, installed to be operable and visible 

from outside of assembled luminaire. 

F. Where field installation of emergency ballasts are specifically noted on drawings, provide 

emergency ballast with 2-wire AC input.  Ballasts shall be universal voltage type 
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compatible with 120 thru 277 VAC, 50/60 Hz and be UL listed to Category Control 

Number (CCN) FTBV, Emergency Lighting-Emitting-Diode Drivers for field 

installation.  Maximum remote mounting distance of the emergency driver shall be 50-

feet. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install suspended exit signs using pendants supported from swivel hangers. Install 

pendant length required to suspend sign at indicated height. 

B. Install surface-mounted emergency lighting units and exit signs plumb and adjust to align 

with building lines and with each other. Secure to prevent movement. 

C. Install wall-mounted emergency lighting units and exit signs at height as indicated on 

Drawings. 

D. Install accessories furnished with each emergency lighting unit and exit sign. 

E. Connect emergency lighting units and exit signs to branch circuits as indicated on 

Drawings. 

F. Make wiring connections to branch circuit using building wire with insulation suitable for 

temperature conditions within unit. 

G. Install specified lamps in each emergency lighting unit and exit sign. 

H. Ground and bond emergency lighting units and exit signs in accordance with Section 

26 05 26. 

3.2 FIELD QUALITY CONTROL 

A. Division 01 Specifications - Quality Requirements: Field inspecting, testing, adjusting, 

and balancing. 

B. Operate each unit after installation and connection. Inspect for proper connection and 

operation. 

3.3 ADJUSTING 

A. Division 01 Specifications - Execution and Closeout Requirements:   Testing, adjusting, 

and balancing. 

B. Aim and adjust lamp fixtures as indicated on Drawings. 

C. Position exit sign directional arrows as indicated on Drawings. 
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3.4 PROTECTION OF FINISHED WORK 

A. Division 01 Specifications - Execution and Closeout Requirements: Protecting finished 

work. 

B. Replace emergency lighting units having failed lamps at Substantial Completion. 

END OF SECTION 265200 



University of South Carolina                                                                                   Construction Documents 

Taylor House Phase Interior Renovation                                               7/24/2023                                                         

State/Owner Project # H27-Z493 / 50003531-2                                          Architect’s Proj. #: U-976-20-9                                   
 
 

FIRE ALARM SYSTEM                       283100 - 1 

SECTION 283100 - FIRE ALARM SYSTEM 

PART 1 - GENERAL 

SUMMARY 

This Section includes the renovation of an existing fire alarm system - specifically cabling. Existing 

Notifier Honeywell NFS2-640 FACP and devices shall remain – scope of work is replacing temporary 

MC cable with pulled conductors in EMT and re-testing of system. 

DEFINITIONS 

Active Multiplex System:  A multiplexing system in which signaling devices are employed to transmit 

and receive status signals of each initiating device and/or initiating device circuit within a prescribed time 

interval so that lack of receipt of such signal may be interpreted as a trouble signal. 

A.D.A.: Americans with Disabilities Act Guidelines. 

Alarm Initiating Devices:  Manual and automatic detection devices such as manual pull stations, heat 

detectors, and smoke detectors. 

Alarm Notification Appliances: Devices such as audible-only alarm units (speakers), visible-only alarm 

units (strobes), and combination audible (speakers)/visible alarm units.   

Alarm Signal:  Signifies a state of emergency requiring immediate action.  Pertains to signals caused by 

the operation of alarm initiating devices. 

Analog Smoke Detector:  A smoke detector that transmits a signal indicating varying degrees of smoke 

density and includes a warning system to indicate when the detector is dirty and when the detector drifts 

outside of its listed sensitivity range.  Detectors shall include an adjustable sensitivity feature capable of 

being manipulated at the fire alarm control panel. 

Class B Wiring:  Wiring method used to interface non-addressable detection devices to addressable 

interface units (AIU's) and for notification appliance circuits. Class B circuits shall be electrically 

supervised such that a single break or a single ground fault condition will be indicated by a trouble signal 

at the FACP and remote annunciator panel no matter where the break or ground fault condition occurs. 

Notification Appliance Circuit (NAC): Circuit for connection of notification appliances. Circuits shall be 

electrically supervised such that a single break or a single ground fault condition will be indicated by a 

trouble signal at the FACP and remote annunciator panel no matter where the break or ground fault 

condition occurs. 

Signaling Line Circuit (SLC):  Multiplex circuit for connection of alarm initiating devices. Circuits shall 

be electrically supervised such that a single break or a single ground fault condition will be indicated by a 

trouble signal at the FACP and remote annunciator panel no matter where the break or ground fault 

condition occurs. 
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Supervisory Signal:  Indicates need for action regarding maintenance of the fire detection and alarm 

system. 

Trouble Signal:  Indicates that a fault, such as an open circuit or ground, has occurred in the system. 

Zone:  Designation for an initiating device having a unique identity (for means of annunciation, status, 

and/or control) on a signaling line circuit. 

SYSTEM DESCRIPTION 

General: Active multiplex, addressable, microprocessor-based type system with both manual and 

automatic alarm initiation, and both audible and visible evacuation alarms. Subpanels and/or power 

supply units located remotely from the fire alarm control panel shall not be provided. 

Signal Transmission:  Multiplex signal transmission dedicated to fire alarm service only. 

Audible Alarm Indication:  By digital voice alarm messages and tone signals on loudspeakers for general 

fire alarm.  In addition to fire alarm notification, an audible input shall be provided in the FVCC to 

connect the Universities Mass Notification system for audible alert messages. Signal and connectivity 

requirements shall be coordinated with Todd Griffin (USC Fire Marshal). 

Visible Alarm Indication:  By synchronized strobe light units that comply with NFPA 72 and A.D.A. 

guidelines. 

System connections for alarm initiating devices:  Devices shall be connected using signaling line circuits 

(multiplex addressable type). 

System connections for alarm notification appliances:  Devices shall be connected using Class B 

notification appliance circuits. 

Functional Description:  Provide a complete fire detection and alarm system with the following functions 

and operating features: 

Priority of Signals:  Automatic response functions shall be accomplished by the first zone/device 

initiated.  Alarm functions resulting from initiation by the first zone/device shall not be altered by 

subsequent alarms.  An alarm signal shall be the highest priority.  Supervisory or trouble signals 

shall have second- and third-level priority.  Signals of a higher-level priority shall take precedence 

over signals of lower priority even though the lower priority condition occurred first.  Annunciate all 

alarm signals regardless of priority or order received. 

Noninterfering:  Provide zoned, powered, wired, and supervised system so that a signal from one 

zone/device does not prevent the receipt of signals from any other zone/device.  All zones/devices 

shall be manually resettable from the FACP after the initiating device or devices have been restored 

to normal.  Systems that require the use of batteries or battery backup for the programming function 

are not acceptable and shall not be provided. 

Transmission to a Remote Central Station:  Alarm signals shall be automatically routed to USC 

Police Station in Columbia, South Carolina via a DACT provided integral to the FACP cabinet.   
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Air Handling Unit Shutdown: Automatic shutdown of an existing air handling unit (that currently 

has one duct smoke detector) shall occur when its detector goes into alarm and when a general alarm 

occurs at the FACP.  Wiring shall be provided such that the air handling unit shall automatically 

restart when the fire alarm system is reset to a normal condition. 

Future Elevator Recall: Addressable interface units and associated wiring connections shall be 

provided to the elevator control system to initiate firefighter’s service (elevator recall). A unique 

evacuation message shall be announced over a cab-mounted speaker notification unit when a general 

alarm occurs. 

 

Future Access Controlled Doors: Addressable interface units and associated wiring connections 

shall be provided to access controlled doors to unlock/release door locks when a general alarm 

condition occurs at the FACP. 

 

Fire Sprinkler Systems: Addressable interface units and associated wiring connections shall be 

provided to monitor both wet and dry type fire sprinkler systems. 

 

Function Switches at the FACP: Switches shall provide capability for Alarm Acknowledgement, 

Supervisory Acknowledgement, Trouble Acknowledgement, Alarm Silence, System Reset, and 

AHU Shutdown.  

Alarm Acknowledgement: Under normal conditions each panel shall display a "SYSTEM 

NORMAL" message.  Should an abnormal condition be detected an appropriate LED (Alarm, 

Supervisory, or Trouble) shall flash and an audible signal shall be activated at the panel.  The 

panel shall display the following information relative to the abnormal condition of a point in 

the system: 

1.  Custom alarm point label (40 characters minimum) 

2.  Type of device (e.g., smoke detector, heat detector, manual pull station, etc.) 

3.  Point status (e.g., alarm, supervisory, trouble) 

 

Pressing the appropriate acknowledge button shall acknowledge the alarm, supervisory, or 

trouble condition.  After all the points have been acknowledged, the LED’s shall glow steady 

and the panel’s audible signal shall be silenced.  

 

Alarm Silencing: Should the "Alarm Silence" button be pressed, all building and panel audible 

alarm signals shall cease operation. All building visible alarm signals shall continue operation. 

System Reset: The "System Reset" button shall return the system to its normal state after an 

alarm condition has been remedied. Should an alarm condition continue to exist, the system 

shall remain in an abnormal state. System control relays shall not reset.  The panel’s audible 

signal and the Alarm LED shall be on.  The display shall indicate the total number of alarms 

and troubles present in the system along with a prompting to review the points.  These points 

shall not require acknowledgement if they were previously acknowledged. 

Power Loss Indication:  Sound trouble signal at the FACP upon loss of primary power at the FACP.  

Provide an indication at the FACP when the system is operating on an alternate power supply. 
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Remote Detector Status Indication:  

Tamper: Status annunciation of individual smoke and heat detectors at the FACP to indicate 

when a detector has been removed from its base.  

Maintenance: Status annunciation of individual analog smoke detectors at the FACP to 

indicate when a detector is dirty and requires cleaning or when it has drifted outside of its 

listed sensitivity range. 

Remote Detector Sensitivity Adjustment:  Manipulation of controls at the FACP shall allow the 

selection of specific smoke and heat detectors for adjustment, display their current status and 

sensitivity settings, and control changes in those settings.  Provide ability of using the same controls 

to program repetitive scheduled changes in sensitivity of specific detectors.   

Annunciation:  Annunciate manual or automatic operation of any alarm or supervisory initiating 

device on the FACP indicating the location and type device as indicated herein. 

Annunciator Display:  80-character (minimum) alphanumeric, liquid-crystal-display (LCD) type. 

Signal Initiation:  The manual or automatic operation of an alarm initiating, or supervisory operating 

device shall cause the FACP to transmit an appropriate signal including: 

General Alarm:  A system general alarm includes: 

Indicating the general alarm condition at the FACP. 

Identifying the device that is the source of the alarm at the FACP. 

Initiating visible alarms throughout the building.  

Initiating voice/tone (via speakers) alarms and visible alarms as follows:  

General:  When the FACP receives notification of a general alarm condition, all 

audible and visible alarms shall be activated throughout the building. 

The audio alarm signal of the voice alarm system shall consist of an alarm tone for 

approximately 10 seconds followed by automatic pre-selected voice evacuation messages 

(see message requirements under PRODUCTS section). At the end of each voice 

evacuation message, the alarm tone shall resume. The alarm tone and messages shall 

sound alternately until the alarm silence switch at the FVCC has been operated.  Note that 

two different voice messages are required - one for the elevator cars and one for all other 

areas of the building. 

Initiating transmission of the general alarm signal to USC’s central monitoring station via 

a digital alarm communicator transmitter. 

Shutdown the existing air handling unit fan. 

Trouble Alarm:  A system trouble alarm includes: 

Audible indication of the trouble condition at the FACP. 



University of South Carolina                                                                                   Construction Documents 

Taylor House Phase Interior Renovation                                               7/24/2023                                                         

State/Owner Project # H27-Z493 / 50003531-2                                          Architect’s Proj. #: U-976-20-9                                   
 
 

FIRE ALARM SYSTEM                       283100 - 5 

Identifying the device that is the source of the trouble condition at the FACP. 

Initiating transmission of trouble signal to USC’s remote central monitoring station via a 

digital alarm communicator transmitter. 

Alarm initiation for installed fire detection devices shall be as follows: 

Smoke detector requiring maintenance/cleaning shall initiate a supervisory alarm. 

Removal of smoke and/or heat detectors from their mounting bases shall initiate a trouble 

alarm. 

Manual pull station alarm operation shall initiate a general alarm. 

Smoke detector alarm operation of spot type smoke detectors shall activate a 60-second alarm 

delay. If after 60 seconds the alarm condition for the detector has cleared, the system shall be 

reset to normal. If after 60 seconds the alarm condition is still present, a general alarm shall be 

initiated. 

 

Smoke detectors located in elevator lobby and machine room shall activate elevator 

recall via control/relay type addressable interface units in accordance with ANSI 17.1. 

 

Heat detector alarm operation shall initiate a general alarm. 

 

Heat detectors located in elevator machine rooms shall activate a shunt trip circuit 

breaker to disconnect main power supply to the elevator in accordance with ANSI 17.1 

via a control/relay type addressable interface unit and 24 VDC power. 

 

Flow Switch activation of wet sprinkler system shall initiate a general alarm. 

Tamper Switch activation of wet and/or dry sprinkler systems shall initiate a 

trouble/supervisory alarm. 

 

Air Pressure Flow Switch of the dry sprinkler alarm system shall initiate a general alarm. 

 

Special alarm initiation for the digital alarm communicator transmitter shall be as follows: 

 

Detection of a telephone line fault by the digital alarm communicator transmitter shall cause: 

 

Audible indication of the trouble/supervisory condition at the FACP and remote 

annunciator panel. 

 

Identifying the source of the trouble/supervisory condition at the FACP and remote 

annunciator panel. 

 

Independent System Monitoring:  Supervise each detection device and each alarm notification 

device for both normal operation and trouble. 

Circuit Supervision:  Indicate circuit faults with both a zone and a trouble signal at the FACP.  

Provide a distinctive indicating audible tone and (LED) indicating light. 
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The maximum elapsed time between the occurrence of an alarm or a trouble condition and its 

indication at the FACP shall be 10 seconds. 

SUBMITTALS 

 

Provide revised shop drawings using previous renovation submittal that reflect changes in wiring.  Shop 

drawings shall be on full size (30”x42” drawings). 

QUALITY ASSURANCE 

Installer Qualifications:  Engage an experienced installer who is a factory-authorized service 

representative and a licensed contractor in the State of South Carolina to perform the Work of this 

Section. 

Compliance with Local Requirements:  Comply with the International Building Code (IBC), local 

ordinances, local regulations, CABO/ANSI A117.1 (A.D.A.), requirements of the USC Fire Marshal, and 

requirements of the State Engineer. 

Electrical Component Standard:  Components and installation shall comply with NFPA 70 "National 

Electrical Code." 

NFPA Compliance:  Provide fire alarm and detection systems conforming to the requirements of the 

following publications: 

NFPA 72 - 2014, "National Fire Alarm Code.” 

UL Listing and Labeling:  Provide system and components specified in this Section that are listed and 

labeled by UL. 

Single-Source Responsibility:  Obtain fire alarm components from a single source who assumes 

responsibility for compatibility of system components furnished. 

Warranty: Provide a 3-year warranty on all system equipment and wiring.  Response during business 

hours (Monday – Friday, 7am – 6pm). 

MAINTENANCE SERVICE 

Maintenance Service Contract:  Provide maintenance of the fire alarm system for a period of 12 months 

commencing with Substantial Completion, using factory-authorized service representatives. 

PART 2 - PRODUCTS 

MANUFACTURERS 
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General: Existing Notifier Honeywell NFS2-640 shall remain.  Replace existing temporary MC cables 

with pulled conductors in EMT. 

BACKBOXES FOR FIRE ALARM SYSTEM DEVICES 

 

Flush Backboxes: 

 

Outlet and Device Boxes: Conform to UL 514A, "Metallic Outlet Boxes, Electrical," and UL 514B, 

“Fittings for Conduit and Outlet Boxes.”  Boxes shall be of type, shape, size, and depth to suit each 

location and application.  Provide “old work” type boxes where required for proper mounting in 

existing walls and ceilings. 

 

Steel Boxes: Conform to NEMA OS 1, "Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box 

Supports." Boxes shall be sheet steel with stamped knockouts, threaded screw holes and accessories 

suitable for each location. Provide “old-work” type boxes where required for proper mounting in 

existing walls and ceilings. 

 

ELEVATORS 

 

 Elevator lobby, hoistway, and machine room smoke detectors:  Elevator recall for fire 

fighters' service. 

 Elevator Machine Room Heat Detector and shaft detector:  Shut down elevator power prior 

to hoistway sprinkler activation. 

 Monitor shunt trip power. 

 Signal elevator to phase one recall with a timed delay prior to shutting down elevator power. 

 

ALARM NOTIFICATION APPLIANCES 

Horn:  Listed to UL 464.  Horn appliances shall have a High/Lo Setting, programmable 

by channel from the addressable controller or by appliance from the host FACP.  The 

horn shall have a minimum sound pressure level of 83 or 89 dBA @ 24VDC.  The horn 

shall mount directly to a standard single gang, double gang or 4" square electrical box, 

without the use of special adapter or trim rings. Appliances shall be wired with UTP 

conductors, having a minimum of 3 twists per foot. 

Visible/Only:  Listed to UL 1971. The V/O shall consist of a xenon flash tube and 

associated lens/reflector system. The V/O enclosure shall mount directly to standard 

single gang, double gang or 4" square electrical box, without the use of special adapters 

or trim rings. Appliances shall be wired with UTP conductors, having a minimum of 3 

twists per foot. V/O appliances shall be provided with different minimum flash intensities 

of 15cd, 75cd and 110cd. Provide a label inside the strobe lens to indicate the listed 

candela rating of the specific Visible/Only appliance. 

Audible/Visible: Addressable combination Audible/Visible (A/V) Notification 

Appliances shall be listed to UL 1971 and UL 464. The strobe light shall consist of a 

xenon flash tube and associated lens/reflector system. Provide a label inside the strobe 

lens to indicate the listed candela rating of the specific strobe. The horn shall have a 

minimum sound pressure level of 83 or 89 dBA @ 24VDC. The audible/visible enclosure 
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shall mount directly to standard single gang, double gang or 4" square electrical box, 

without the use of special adapters or trim rings. Appliances shall be wired with UTP 

conductors, having a minimum of 3 twists per foot. The appliance shall be capable of 

two-wire synchronization with one of the following options: 

1. Synchronized Strobe with Horn on steady 

2. Synchronized Strobe with Temporal Code Pattern on Horn 

3. Synchronized Strobe with March Time cadence on Horn 

4. Synchronized Strobe firing to NAC sync signal with Horn silenced 

PART 3 - EXECUTION 

INSTALLATION, GENERAL 

Install system in accordance with NFPA Standards referenced in Parts 1 and 2 of this Section. 

EQUIPMENT INSTALLATION 

Backboxes for Fire Alarm System Devices:  Install recessed boxes adjacent to existing structural 

members where possible and fasten boxes to structural members for added support. Provide screw-type 

“old work” box clips where applicable for recessed boxes. Fasten surface mounted boxes to structural 

members where possible. 

WIRING AND RACEWAY INSTALLATION 

General: Provide raceway and wiring to all equipment and devices indicated on the contract drawings.  

The contract drawings indicate partial raceway and wiring requirements to help clarify design intent.   

Where raceway and wiring are not indicated on the drawings for devices or equipment, the arrangement, 

grouping, and routing of raceway and wiring shall be provided in accordance with the National Electrical 

Code and in accordance with methods outlined in the contract specifications and drawings. 

Wiring:  Provide wiring in accordance with Division 16 specification section "Basic Electrical Materials 

and Methods".  Provide the following wire sizes (THHN type): 

   All audio cables shall be #16 AWG minimum. 

   All visual indicating device cables shall be #12 AWG minimum. 

   All upper floors cables (4th and 5th floors) shall be #12 AWG minimum. 

   All other cables shall be #16 AWG minimum. 

Raceways:  Install all wiring in metal raceway in accordance with Division 16 specification section 

"Basic Electrical Materials and Methods." 

Wiring Within Enclosures:  Install conductors parallel with or at right angles to the sides and back of the 

enclosure.  Bundle, lace, and train the conductors to terminal points with no excess.  Connect conductors 

associated with the fire alarm system that are terminated, spliced, or interrupted to terminal blocks.  Mark 
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each terminal in accordance with the wiring diagrams of the system.  Make all connections with approved 

crimp-on terminal spade lugs, pressure-type terminal blocks, or plug connectors. Solder and/or wire nuts 

shall not be used. 

Cable Taps and Splices:  Cable taps and splices shall be kept to a minimum and shall only be allowed in 

addressable signaling line circuits; cable taps and splices shall not be provided in notification appliance 

circuits (most alarm notification appliances have both incoming and outgoing connection terminals – with 

proper planning there should be no need to splice a notification appliance circuit). Provide numbered 

terminal strips in junction boxes, pull boxes, outlet boxes, cabinets, and equipment enclosures where any 

tap or splice is made.  Solder and/or wire nuts shall not be used. 

Color Coding:  Color code all fire alarm conductors differently from the normal building power wiring.  

Provide one color code for audible notification appliance circuits and a different color code for visible 

notification appliance circuits.  Provide a different color code for signaling line circuits. Paint fire alarm 

system junction boxes and covers red.  Paint handle of circuit breakers that serve FACP red and provide 

permanent plastic label on panel door that reads, “Fire Alarm Control Panel – Circuit #” (red label with 

white lettering). 

GROUNDING 

Ground equipment and cable shields in accordance with the fire alarm system manufacturer's 

requirements. Cable shields shall be spliced using terminal blocks. 

FIELD QUALITY CONTROL 

Manufacturer's Field Services:  Provide services of a factory-authorized service representative to 

supervise the field assembly and connection of components and the pretesting, testing, and adjustment of 

the system. 

Pretesting:  Upon completing installation of the system, align, adjust, and balance the system and perform 

complete pretesting. Determine, through pretesting, the conformance of the system to the requirements of 

the Drawings and Specifications.  Correct deficiencies observed in pretesting.  Replace malfunctioning or 

damaged items with new and retest until satisfactory performance and conditions are achieved.  Provide 

and prepare forms for systematic recording of acceptance test results. 

Report of Pretesting:  After pretesting is complete, provide a letter certifying the installation is complete 

and fully operable.  The letter shall include the names and titles of the witnesses to the preliminary tests. 

Final Test Notice:  Provide 10 days' minimum notice in writing when the system is ready for final 

acceptance testing. 

Entire fire alarm system shall be tested in accordance with NFPA 72 and local (USC) fire department 

requirements. 

Minimum System Tests:  Test the system in accordance with the procedures outlined in NFPA 72.  

Minimum required tests are as follows: 

Verify the absence of unwanted voltages between circuit conductors and ground.  
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Verify the control unit is in the normal condition as detailed in the manufacturer's operating and 

maintenance manual. 

Test initiating and indicating circuits for proper signal transmission under open circuit conditions.  

One connection each should be opened at not less than 10 percent of the initiating and indicating 

devices.  Proper signal transmission in accordance with class of wiring used shall be observed. 

Test each initiating and indicating device for alarm operating and proper response at the control unit.  

Test smoke detectors with actual products of combustion. 

Test the system for all specified functions in accordance with the manufacturer's operating and 

maintenance manual.  Systematically initiate specified functional performance items at each station 

including making all possible alarm and monitoring initiations and using all communications 

options.  For each item, observe related performance at all devices required to be affected by the 

item under all system sequences.  Observe indicating lights, displays, alarm tones, and annunciator 

indications. 

Test both primary power and secondary power.  Verify, by test, the secondary power system 

operates the system for the period and in the manner specified. 

Retesting:  Rectify deficiencies indicated by tests and completely retest work affected by such 

deficiencies at Contractor's expense.  Verify by the system test that the total system meets the 

Specifications and complies with applicable standards. 

Report of Tests and Inspections:  Provide a written record of inspections, tests, and detailed test results in 

the form of a test log.  Submit log upon the satisfactory completion of tests. 

END OF SECTION 283100 
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SECTION 311000 - SITE CLEARING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Protecting existing vegetation to remain.
2. Removing existing vegetation.
3. Clearing and grubbing.
4. Stripping and stockpiling topsoil.
5. Removing above- and below-grade site improvements.
6. Disconnecting, capping or sealing, and removing site utilities.
7. Retain subparagraph below if erosion- and sedimentation-control measures are not included 

in Division 01 Section "Temporary Facilities and Controls."
8. Temporary erosion- and sedimentation-control measures.

B. Related Sections:

1. Division 01 Section "Temporary Facilities and Controls" for temporary utility services, 
construction and support facilities, security and protection facilities, and temporary erosion- 
and sedimentation-control measures.

2. Division 01 Section "Execution" for field engineering and surveying.

1.3 DEFINITIONS

A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic 
matter and soil organisms.

B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In 
undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban 
environments, the surface soil can be subsoil.

C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil and is the zone where plant roots grow.

D. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, 
pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably 
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free of subsoil, clay lumps, gravel, and other objects more than 2 inches (50 mm) in diameter; and 
free of subsoil and weeds, roots, toxic materials, or other nonsoil materials.

E. Tree-Protection Zone:  Area surrounding individual trees or groups of trees to be protected during 
construction, and indicated on Drawings.

F. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

1.4 MATERIAL OWNERSHIP

A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain 
Owner's property, cleared materials shall become Contractor's property and shall be removed from 
Project site.

1.5 SUBMITTALS

A. Existing Conditions:  Documentation of existing trees and plantings, adjoining construction, and 
site improvements that establishes preconstruction conditions that might be misconstrued as 
damage caused by site clearing.

1. Use sufficiently detailed photographs or videotape.
2. Include plans and notations to indicate specific wounds and damage conditions of each tree 

or other plants designated to remain.

B. Record Drawings:  Identifying and accurately showing locations of capped utilities and other 
subsurface structural, electrical, and mechanical conditions.

1.6 QUALITY ASSURANCE

A. Preinstallation Conference:  Conduct conference at Project site.

1.7 PROJECT CONDITIONS

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or 
used facilities during site-clearing operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 
permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction.

B. Improvements on Adjoining Property: N/A

C. Salvable Improvements:  See architectural plans and specifications.
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D. Utility Locator Service:  Notify utility locator service for area where Project is located before site 
clearing.

E. Do not commence site clearing operations until temporary erosion- and sedimentation-control 
measures are in place.

F. The following practices are prohibited within protection zones:

1. Storage of construction materials, debris, or excavated material.
2. Parking vehicles or equipment.
3. Foot traffic.
4. Erection of sheds or structures.
5. Impoundment of water.
6. Excavation or other digging unless otherwise indicated.
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated.

G. Do not direct vehicle or equipment exhaust towards protection zones.

H. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

I. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Division 31 
Section "Earth Moving."

1. Obtain approved borrow soil material off-site when satisfactory soil material is not available 
on-site.

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect and maintain benchmarks and survey control points from disturbance during construction.

B. Locate and clearly identify trees, shrubs, and other vegetation to remain.

C. Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Owner.
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3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to erosion- and sedimentation-control Drawings and requirements of authorities having 
jurisdiction.

B. Verify that flows of water redirected from construction areas or generated by construction activity 
do not enter or cross protection zones.

C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction until 
permanent vegetation has been established.

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 
removal.

3.3 TREE AND PLANT PROTECTION

A. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are 
damaged by construction operations, in a manner approved by Architect.

3.4 EXISTING UTILITIES

A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures 
before site clearing, when requested by Contractor.

1. Verify that utilities have been disconnected and capped before proceeding with site clearing.

B. Locate, identify, disconnect, and seal or cap utilities indicated to be removed.

1. Arrange with utility companies to shut off indicated utilities.
2. Owner will arrange to shut off indicated utilities when requested by Contractor.

C. Locate, identify, and disconnect utilities indicated to be abandoned in place.

D. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated:

1. Notify Architect not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Architect's written permission.

E. Excavate for and remove underground utilities indicated to be removed.
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3.5 CLEARING AND GRUBBING

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
2. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches (450 

mm) below exposed subgrade.
3. Use only hand methods for grubbing within protection zones.
4. Chip removed tree branches and dispose of off-site.

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless 
further excavation or earthwork is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm), 
and compact each layer to a density equal to adjacent original ground.

3.6 TOPSOIL STRIPPING

A. Remove sod and grass before stripping topsoil.

B. Strip topsoil to depth of 6 inches (150 mm) in a manner to prevent intermingling with underlying 
subsoil or other waste materials.

1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other 
objects more than 2 inches (50 mm) in diameter; trash, debris, weeds, roots, and other waste 
materials.

C. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and 
shape stockpiles to drain surface water.  Cover to prevent windblown dust and erosion by water.

1. Limit height of topsoil stockpiles to 72 inches (1800 mm).
2. Do not stockpile topsoil within protection zones.
3. Dispose of surplus topsoil.  Surplus topsoil is that which exceeds quantity indicated to be 

stockpiled or reused.
4. Stockpile surplus topsoil to allow for respreading deeper topsoil.

3.7 SITE IMPROVEMENTS

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate 
new construction.

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line 
of existing pavement to remain before removing adjacent existing pavement.  Saw-cut faces 
vertically.
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2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust 
coating, following coating manufacturer's written instructions.  Keep paint off surfaces that 
will remain exposed.

3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 
materials including trash and debris, and legally dispose of them off Owner's property.

END OF SECTION 311000
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SECTION 312000 - EARTH MOVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Preparing subgrades for slabs-on-grade, walks, turf and grasses, and plants.
2. Excavating and backfilling for buildings and structures.
3. Excavating and backfilling trenches for utilities and pits for buried utility structures.

B. Related Sections:

1. Division 01 Section "Construction Progress Documentation" for recording preexcavation and 
earth moving progress.

2. Division 31 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, 
and removal of above- and below-grade improvements and utilities.

1.3 DEFINITIONS

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support 
sides of pipe.

2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving.

C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe.

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.

E. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions 
indicated.

1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated 
lines and dimensions as directed by Architect.  Authorized additional 
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excavation and replacement material will be paid for according to Contract provisions for changes 
in the Work.

2. Bulk Excavation:  Excavation more than 10 feet (3 m) in width and more than 30 feet (9 m) in 
length.

3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and 
dimensions without direction by Architect.  Unauthorized excavation, as well as remedial work 
directed by Architect, shall be without additional compensation.

F. Fill:  Soil materials used to raise existing grades.

G. Rock:  N/A

H. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and 
electrical appurtenances, or other man-made stationary features constructed above or below the ground 
surface.

I. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt 
pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement 
concrete or hot-mix asphalt walk.

J. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below 
subbase, drainage fill, drainage course, or topsoil materials.

K. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within 
buildings.

1.4 SUBMITTALS

A. Product Data:  For each type of the following manufactured products required:

1. Geotextiles.
2. Controlled low-strength material, including design mixture.
3. Warning tapes.

B. Samples for Verification:  For the following products, in sizes indicated below:

1. Geotextile:  12 by 12 inches (300 by 300 mm).
2. Warning Tape:  12 inches (300 mm) long; of each color.

C. Qualification Data:  For qualified testing agency.

D. Material Test Reports:  For each on-site and borrow soil material proposed for fill and backfill as follows:

1. Classification according to ASTM D 2487.
2. Laboratory compaction curve according to ASTM D 698.

E. Seismic survey report from seismic survey agency.
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F. Preexcavation Photographs or Videotape:  Show existing conditions of adjoining construction and site 
improvements, including finish surfaces, that might be misconstrued as damage caused by earth moving 
operations.  Submit before earth moving begins.

G. Co-Permittee Agreement for Storm Water Management: This submittal shall be submitted prior to 
beginning work.

H. Permits: Coordinate with architect/engineer.

1.5 QUALITY ASSURANCE

A. Blasting:  Not allowed

B. Seismic Survey Agency:  N/A

C. Geotechnical Testing Agency Qualifications:  Qualified according to ASTM E 329 and ASTM D 3740 
for testing indicated.

D. Preexcavation Conference:  Conduct conference at Project site.

1.6 PROJECT CONDITIONS

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used 
facilities during earth moving operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 
permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction.

B. Improvements on Adjoining Property:  N/A

C. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning 
earth moving operations.

D. Do not commence earth moving operations until temporary erosion- and sedimentation-control measures, 
specified in Division 31 Section "Site Clearing," are in place.

E. The following practices are prohibited within protection zones:

1. Storage of construction materials, debris, or excavated material.
2. Parking vehicles or equipment.
3. Foot traffic.
4. Erection of sheds or structures.
5. Impoundment of water.
6. Excavation or other digging unless otherwise indicated.
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.
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F. Do not direct vehicle or equipment exhaust towards protection zones.

G. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from 
excavations.

B. Satisfactory Soils:  Soil Classification Groups GW, GP, GM, SW, SP, SC and SM according to 
ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches (75 mm) in 
any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

1. Liquid Limit:  <35
2. Plasticity Index:  <20

C. Unsatisfactory Soils:  Soil Classification Groups GC, CL, ML, OL, CH, MH, OH, and PT according to 
ASTM D 2487 or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum 
moisture content at time of compaction.

D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, 
and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) 
sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve.

E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch (37.5-mm) sieve 
and not more than 8 percent passing a No. 200 (0.075-mm) sieve.

F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve 
and not more than 12 percent passing a No. 200 (0.075-mm) sieve.

G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-mm) sieve and not 
more than 8 percent passing a No. 200 (0.075-mm) sieve.

H. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; 
ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch (25-mm) sieve and 0 
to 5 percent passing a No. 4 (4.75-mm) sieve.

I. Sand:  ASTM C 33; fine aggregate.

J. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.
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2.2 ACCESSORIES

A. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for 
marking and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 
mm) thick, continuously inscribed with a description of the utility, with metallic core encased in a 
protective jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 
inches (750 mm) deep; colored as follows:

1. Red:  Electric.
2. Yellow:  Gas, oil, steam, and dangerous materials.
3. Orange:  Telephone and other communications.
4. Blue:  Water systems.
5. Green:  Sewer systems.

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, 
lateral movement, undermining, washout, and other hazards created by earth moving operations.

B. Protect and maintain erosion and sedimentation controls during earth moving operations.

C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove temporary 
protection before placing subsequent materials.

3.2 DEWATERING

A. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, 
and from flooding Project site and surrounding area.

B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.

1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in 
excavations.  Do not use excavated trenches as temporary drainage ditches.

3.3 EXPLOSIVES

A. Explosives:  Do not use explosives.
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3.4 EXCAVATION, GENERAL

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and 
subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, 
and obstructions.  No changes in the Contract Sum or the Contract Time will be authorized for rock 
excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, 
replace with satisfactory soil materials.

2. Remove rock to lines and grades indicated to permit installation of permanent construction 
without exceeding the following dimensions:

a. 24 inches (600 mm) outside of concrete forms other than at footings.
b. 12 inches (300 mm) outside of concrete forms at footings.
c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade.
d. Outside dimensions of concrete walls indicated to be cast against rock without forms or 

exterior waterproofing treatments.
e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
f. 6 inches (150 mm) beneath pipe in trenches, and the greater of 24 inches (600 mm) wider 

than pipe or 42 inches (1065 mm) wide.

3.5 EXCAVATION FOR STRUCTURES

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch (25 mm).  If 
applicable, extend excavations a sufficient distance from structures for placing and removing concrete 
formwork, for installing services and other construction, and for inspections.

1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by 
hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and 
grades to leave solid base to receive other work.

2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:  
Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch (25 
mm).  Do not disturb bottom of excavations intended as bearing surfaces.

B. Excavations at Edges of Tree- and Plant-Protection Zones:

1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine 
spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not 
use mechanical equipment that rips, tears, or pulls roots.

2. Cut and protect roots according to requirements in Division 01 Section "Temporary Tree and Plant 
Protection."

3.6 EXCAVATION FOR WALKS AND PAVEMENTS

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and 
subgrades.
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3.7 EXCAVATION FOR UTILITY TRENCHES

A. Excavate trenches to indicated gradients, lines, depths, and elevations.

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.  
Excavate trench walls vertically from trench bottom to 12 inches (300 mm) higher than top of pipe or 
conduit unless otherwise indicated.

1. Clearance:  12 inches (300 mm) each side of pipe or conduit.

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes 
and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for 
joints, fittings, and bodies of conduits.  Remove projecting stones and sharp objects along trench 
subgrade.

1. For pipes and conduit less than 6 inches (150 mm) in nominal diameter, hand-excavate trench 
bottoms and support pipe and conduit on an undisturbed subgrade.

2. For pipes and conduit 6 inches (150 mm) or larger in nominal diameter, shape bottom of trench to 
support bottom 90 degrees of pipe or conduit circumference.  Fill depressions with tamped sand 
backfill.

3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support conduit 
on an undisturbed subgrade.

4. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other unyielding 
bearing material to allow for bedding course.

D. Trench Bottoms:  Excavate trenches 4 inches (100 mm) deeper than bottom of pipe and conduit 
elevations to allow for bedding course if necessary.  Hand-excavate deeper for bells of pipe.

1. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other unyielding 
bearing material to allow for bedding course.

E. Trenches in Tree- and Plant-Protection Zones:

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine 
spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not 
use mechanical equipment that rips, tears, or pulls roots.

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of 
utilities.

3. Cut and protect roots according to requirements in Division 01 Section "Temporary Tree and Plant 
Protection."

3.8 SUBGRADE INSPECTION

A. Notify Architect when excavations have reached required subgrade.
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B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with 
compacted backfill or fill material as directed.

C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded 10-wheel, 
tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes) to identify soft pockets and areas of 
excess yielding.  Do not proof-roll wet or saturated subgrades.

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular 
to first direction.  Limit vehicle speed to 3 mph (5 km/h).

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined 
by Architect, and replace with compacted backfill or fill as directed.

D. Authorized additional excavation and replacement material will be paid for according to Contract 
provisions for changes in the Work.

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction 
activities, as directed by Architect, without additional compensation.

3.9 UNAUTHORIZED EXCAVATION

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of 
concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, 
with 28-day compressive strength of 2500 psi (17.2 MPa), may be used when approved by Architect.

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Architect.

3.10 STORAGE OF SOIL MATERIALS

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, 
grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of 
remaining trees.

3.11 BACKFILL

A. Place and compact backfill in excavations promptly, but not before completing the following:

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation.

2. Surveying locations of underground utilities for Record Documents.
3. Testing and inspecting underground utilities.
4. Removing concrete formwork.
5. Removing trash and debris.
6. Removing temporary shoring and bracing, and sheeting.
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7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

B. Place backfill on subgrades free of mud, frost, snow, or ice.

3.12 UTILITY TRENCH BACKFILL

A. Place backfill on subgrades free of mud, frost, snow, or ice.

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to 
provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of 
conduits.

C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches (450 mm) of 
bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is 
specified in Division 03 Section "Cast-in-Place Concrete."

D. Backfill voids with satisfactory soil while removing shoring and bracing.

E. Place and compact initial backfill of satisfactory soil, free of particles larger than 1 inch (25 mm) in any 
dimension, to a height of 12 inches (300 mm) over the pipe or conduit.

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and 
along the full length of piping or conduit to avoid damage or displacement of piping or conduit.  
Coordinate backfilling with utilities testing.

F. Place and compact final backfill of satisfactory soil to final subgrade elevation.

G. Controlled Low-Strength Material:  Place final backfill of controlled low-strength material to final 
subgrade elevation.

H. Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6 inches 
(150 mm) below subgrade under pavements and slabs.

3.13 SOIL FILL

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material 
will bond with existing material.

B. Place and compact fill material in layers to required elevations as follows:

1. Under grass and planted areas, use satisfactory soil material.
2. Under walks and pavements, use satisfactory soil material.
3. Under steps and ramps, use engineered fill.
4. Under footings and foundations, use engineered fill.

C. Place soil fill on subgrades free of mud, frost, snow, or ice.
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3.14 SOIL MOISTURE CONTROL

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to 
within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or 
ice.

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds 
optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.

3.15 COMPACTION OF SOIL BACKFILLS AND FILLS

A. Place backfill and fill soil materials in layers not more than 8 inches (200 mm) in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches (100 mm) in loose depth for 
material compacted by hand-operated tampers.

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly 
along the full length of each structure.

C. Compact soil materials to not less than the following percentages of maximum dry unit weight according 
to ASTM D 698:

1. Under structures and building slabs, scarify and recompact top 12 inches (300 mm) of existing 
subgrade and each layer of backfill or fill soil material at 98  percent and the upper one (1) foot of 
floor slab and footing area compacted to 98 percent of its maximum dry density.

2. Under vehicular pavements, scarify and recompact top 12 inches (300 mm) of existing subgrade 
and each layer of backfill or fill soil material at 98  percent of its maximum dry density.

3. Under walkways, scarify and recompact top 6 inches (150 mm) below subgrade and compact each 
layer of backfill or fill soil material at 95 percent.

4. Under turf or unpaved areas, scarify and recompact top 6 inches (150 mm) below subgrade and 
compact each layer of backfill or fill soil material at 85 percent.

5. For utility trenches, compact each layer of initial and final backfill soil material at 90 percent in 
lawn areas and 95 percent under paved areas.

3.16 GRADING

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with 
compaction requirements and grade to cross sections, lines, and elevations indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish 
subgrades to required elevations within the following tolerances:
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1. Turf or Unpaved Areas:  Plus or minus 1 inch (25 mm).
2. Walks:  Plus or minus 1/2 inch (13 mm).

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch (13 mm) when tested with a 
10-foot (3-m) straightedge.

3.17 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.

B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:

1. Install separation geotextile on prepared subgrade according to manufacturer's written instructions, 
overlapping sides and ends.

2. Place base course material over subbase course under hot-mix asphalt pavement.
3. Shape subbase course and base course to required crown elevations and cross-slope grades.
4. Place subbase course and base course 6 inches (150 mm) or less in compacted thickness in a 

single layer.
5. Place subbase course and base course that exceeds 6 inches (150 mm) in compacted thickness in 

layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 
3 inches (75 mm) thick.

6. Compact subbase course and base course at optimum moisture content to required grades, lines, 
cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to 
ASTM D 698.

C. Pavement Shoulders:  Place shoulders along edges of subbase course and base course to prevent lateral 
movement.  Construct shoulders, at least 12 inches (300 mm) wide, of satisfactory soil materials and 
compact simultaneously with each subbase and base layer to not less than 95 percent of maximum dry 
unit weight according to ASTM D 698.

3.18 FIELD QUALITY CONTROL

A. Special Inspections:  Owner will engage a qualified special inspector to perform the following special 
inspections:

1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
2. Determine that fill material and maximum lift thickness comply with requirements.
3. Determine, at the required frequency, that in-place density of compacted fill complies with 

requirements.

B. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to perform tests 
and inspections.
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C. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with 
subsequent earth moving only after test results for previously completed work comply with requirements.

D. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify 
design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based 
on a visual comparison of subgrade with tested subgrade when approved by Architect.

E. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, 
ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following locations and 
frequencies:

1. Building Slab Areas:  At subgrade and at each compacted fill and backfill layer, at least one test 
for every 2000 sq. ft. (186 sq. m) or less of paved area or building slab, but in no case fewer than 
three tests.

2. Foundation Wall Backfill:  At each compacted backfill layer, at least one test for every 100 feet 
(30 m) or less of wall length, but no fewer than two tests.

F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction 
specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; 
recompact and retest until specified compaction is obtained.

3.19 PROTECTION

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of 
trash and debris.

B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces 
become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations 
or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and 
recompact.

C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with 
additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and 
eliminate evidence of restoration to greatest extent possible.

3.20 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and 
legally dispose of them off Owner's property.

END OF SECTION 312000
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SECTION 321313 - CONCRETE PAVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes exterior cement concrete pavement for the following:

1. Driveways.
2. Curbs and gutters.
3. Walkways.
4. Pads.

B. Related Sections include the following:

1. Division 03 Section "Cast-in-Place Concrete" for general building applications of concrete.
2. Division 31 Section "Earth Moving" for subgrade preparation, grading, and subbase course.

1.3 DEFINITIONS

A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic 
cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

1.4 SUBMITTALS

A. Product Data:  For each type of manufactured material and product indicated.

B. Design Mixtures:  For each concrete pavement mixture.  Include alternate mixture designs when 
characteristics of materials, Project conditions, weather, test results, or other circumstances warrant 
adjustments.

C. Samples:  10-lb (4.5-kg) sample of exposed aggregate.

D. Qualification Data:  For manufacturer.
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E. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance 
of the following with requirements indicated, based on comprehensive testing of current materials:

1. Aggregates. Include service record data indicating absence of deleterious expansion of concrete due 
to alkali-aggregate reactivity.

F. Material Certificates:  Signed by manufacturers certifying that each of the following materials complies with 
requirements:

1. Cementitious materials.
2. Steel reinforcement and reinforcement accessories.
3. Admixtures.
4. Curing compounds.
5. Bonding agent or epoxy adhesive.
6. Joint fillers.

G. Field quality-control test reports.

H. On curb and gutter and concrete flumes of less than 1.0 percent gradient, the Contractor shall provide to the 
Architect/Engineer As Built elevations for curb and gutter and concrete flumes located at the edge of the 
gutters and edge of flumes at 10’ +- intervals (score joints) to confirm that positive drainage has been 
established. Only curb and gutter and flumes with positive drainage is acceptable except where gradient is 
specified to be flat. This information shall be furnished in electronic format and on a hard copy print at 1” 
40’ scale.

I. Minutes of preinstallation conference.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who complies with 
ASTM C 94/C 94M requirements for production facilities and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production 
Facilities."

B. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1077 and 
ASTM E 329 for testing indicated, as documented according to ASTM E 548.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, 
Grade 1, according to ACI CP-01 or an equivalent certification program.

C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by 
requirements in the Contract Documents.

D. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation 
tests and to design concrete mixtures.
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E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 
Section "Project Management and Coordination."

1. Before submitting design mixtures, review concrete pavement mixture design and examine 
procedures for ensuring quality of concrete materials and concrete pavement construction practices.  
Require representatives, including the following, of each entity directly concerned with concrete 
pavement, to attend conference:

a. Contractor's superintendent.
b. Independent testing agency responsible for concrete design mixtures.
c. Ready-mix concrete producer.
d. Concrete pavement subcontractor.

1.6 PROJECT CONDITIONS

A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction 
activities.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 
selection:

1. Available Products:  Subject to compliance with requirements, products that may be incorporated into 
the Work include, but are not limited to, products specified.

2. Products:  Subject to compliance with requirements, provide one of the products specified.
3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products 

that may be incorporated into the Work include, but are not limited to, manufacturers specified.
4. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified.

2.2 FORMS

A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide 
full-depth, continuous, straight, smooth exposed surfaces.

1. Use flexible or curved forms for curves with a radius 100 feet (30.5 m) or less.

B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or 
adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
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2.3 STEEL REINFORCEMENT

A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.

B. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420); deformed.

C. Joint Dowel Bars:  Plain steel bars, ASTM A 615/A 615M, Grade 60 (Grade 420).  Cut bars true to length 
with ends square and free of burrs.

2.4 CONCRETE MATERIALS

A. Cementitious Material:  Use one of the following cementitious materials, of the same type, brand, and source 
throughout the Project:

1. Portland Cement:  ASTM C 150, Type I/II

a. Fly Ash:  ASTM C 618, Class F.
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.

B. Normal-Weight Aggregates:  ASTM C 33, Class 4M, 4S, 1N coarse aggregate, uniformly graded.  Provide 
aggregates from a single source with documented service record data of at least 10 years' satisfactory service 
in similar pavement applications and service conditions using similar aggregates and cementitious materials.

1. Maximum Coarse-Aggregate Size:  1 inch (25 mm) nominal.
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

C. Water:  ASTM C 94/C 94M.

D. Air-Entraining Admixture:  ASTM C 260.

E. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures 
and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.

2.5 CURING MATERIALS

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 
9 oz./sq. yd. (305 g/sq. m) dry.
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B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.

C. Water:  Potable.

D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh 
concrete.

1. Available Products:

a. Axim Concrete Technologies; Cimfilm.
b. Burke by Edeco; BurkeFilm.
c. ChemMasters; Spray-Film.
d. Conspec Marketing & Manufacturing Co., Inc.; Aquafilm.
e. Dayton Superior Corporation; Sure Film.
f. Euclid Chemical Company (The); Eucobar.
g. Kaufman Products, Inc.; Vapor Aid.
h. Lambert Corporation; Lambco Skin.
i. L&M Construction Chemicals, Inc.; E-Con.
j. MBT Protection and Repair, ChemRex Inc.; Confilm.
k. Meadows, W. R., Inc.; Sealtight Evapre.
l. Metalcrete Industries; Waterhold.
m. Nox-Crete Products Group, Kinsman Corporation; Monofilm.
n. Sika Corporation, Inc.; SikaFilm.
o. Symons Corporation; Finishing Aid.
p. Vexcon Chemicals, Inc.; Certi-Vex EnvioAssist.

E. Clear Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B.

1. Available Products:

a. Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB.
b. Burke by Edoko; Aqua Resin Cure.
c. ChemMasters; Safe-Cure Clear.
d. Conspec Marketing & Manufacturing Co., Inc.; W.B. Resin Cure.
e. Dayton Superior Corporation; Day Chem Rez Cure (J-11-W).
f. Euclid Chemical Company (The); Kurez DR VOX.
g. Kaufman Products, Inc.; Thinfilm 420.
h. Lambert Corporation; Aqua Kure-Clear.
i. L&M Construction Chemicals, Inc.; L&M Cure R.
j. Meadows, W. R., Inc.; 1100 Clear.
k. Nox-Crete Products Group, Kinsman Corporation; Resin Cure E.
l. Symons Corporation; Resi-Chem Clear.
m. Tamms Industries Inc.; Horncure WB 30.
n. Unitex; Hydro Cure 309.
o. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100.
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2.6 RELATED MATERIALS

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.

B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.

C. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing and bonding 
to damp surfaces, of class suitable for application temperature and of grade to requirements, and as follows:

1. Types I and II, non-load bearing, for bonding hardened or freshly mixed concrete to hardened 
concrete.

D. Chemical Surface Retarder:  Water-soluble, liquid-set retarder with color dye, for horizontal concrete surface 
application, capable of temporarily delaying final hardening of concrete to a depth of 1/8 to 1/4 inch (3 to 6 
mm).

1. Available Products:

a. Burke by Edeco; True Etch Surface Retarder.
b. ChemMasters; Exposee.
c. Conspec Marketing & Manufacturing Co., Inc.; Delay S.
d. Euclid Chemical Company (The); Surface Retarder S.
e. Kaufman Products, Inc.; Expose.
f. Metalcrete Industries; Surftard.
g. Nox-Crete Products Group, Kinsman Corporation; Crete-Nox TA.
h. Scofield, L. M. Company; Lithotex.
i. Sika Corporation, Inc.; Rugasol-S.
j. Vexcon Chemicals, Inc.; Certi-Vex Envioset.

2.7 CONCRETE MIXTURES

A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight 
concrete determined by either laboratory trial mixes or field experience.

1. Use a qualified independent testing agency for preparing and reporting proposed concrete mixture 
designs for the trial batch method.

B. Proportion mixtures to provide normal-weight concrete with the following properties:

1. Compressive Strength (28 Days):  4000 psi (27.6 MPa) on driveway, 3000 psi (20.7 MPa) on 
sidewalk.

2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.50.
3. Slump Limit:  4 inches (100 mm), plus or minus 1 inch (25 mm) or 8” maximum using high range 

water reducer.

C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of 
placement having an air content as follows:



University of South Carolina Construction Documents
Taylor House Interior Renovation 07/24/2023
State/Owner Project # H27-Z493 / 50003531-2 Architect’s Proj. #: U-976-20-9

CONCRETE PAVING 321313 - 7

1. Air Content:  6 percent plus or minus 1.5 percent for 1-inch (25-mm) nominal maximum aggregate 
size.

D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.

E. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.

1. Use water-reducing admixture, high-range, water-reducing admixture, high-range, water-reducing 
and retarding mixture, plasticizing and retarding mixture in concrete, as required, for placement and 
workability.

2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or 
other adverse placement conditions.

F. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland cement 
according to ACI 301 requirements as follows:

1. Fly Ash or Pozzolan:  25 percent.
2. Ground Granulated Blast-Furnace Slag:  50 percent.
3. Combined Fly Ash or Pozzolan, and Ground Granulated Blast-Furnace Slag:  50 percent, with fly ash 

or pozzolan not exceeding 25 percent.

2.8 CONCRETE MIXING

A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the Work.

1. When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg C), reduce mixing and 
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), 
reduce mixing and delivery time to 60 minutes.

B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer.

1. For concrete mixes of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2 minutes, but 
not more than 5 minutes after ingredients are in mixer, before any part of batch is released.

2. For concrete mixes larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds for each 
additional 1 cu. yd. (0.76 cu. m).

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification 
name and number, date, mixture type, mixing time, quantity, and amount of water added.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, 
grading, and elevation tolerances.

B. Proof-roll prepared subbase surface below concrete pavements with heavy pneumatic-tired equipment to 
identify soft pockets and areas of excess yielding.

1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle 
speed to 3 mph (5 km/h).

2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 tons (13.6 
tonnes).

3. Subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch (13 mm) require 
correction according to requirements in Division 31 Section "Earth Moving."

C. Proceed with concrete pavement operations only after nonconforming conditions have been corrected and 
subgrade is ready to receive pavement.

3.2 PREPARATION

A. Remove loose material from compacted subbase surface immediately before placing concrete.

3.3 EDGE FORMS AND SCREED CONSTRUCTION

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required lines, 
grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place 
at least 24 hours after concrete placement.

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without 
damage.

3.4 STEEL REINFORCEMENT (if applicable)

A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting 
reinforcement.

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete 
placement.  Maintain minimum cover to reinforcement.
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D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full 
mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either 
direction.

3.5 JOINTS

A. General:  Form construction, isolation, and contraction joints and tool edgings true to line with faces 
perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline, unless 
otherwise indicated.

1. When joining existing pavement, place transverse joints to align with previously placed joints, unless 
otherwise indicated.

B. Construction Joints:  Set construction joints at side and end terminations of pavement and at locations where 
pavement operations are stopped for more than one-half hour unless pavement terminates at isolation joints.

1. Continue steel reinforcement across construction joints, unless otherwise indicated.  Do not continue 
reinforcement through sides of pavement strips, unless otherwise indicated.

2. Provide tie bars at sides of pavement strips where indicated.
3. Butt Joints:  Use bonding agent at joint locations where fresh concrete is placed against hardened or 

partially hardened concrete surfaces.
4. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys, unless 

otherwise indicated.  Embed keys at least 1-1/2 inches (38 mm) into concrete.
5. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or 

asphalt-coat one-half of dowel length to prevent concrete bonding to one side of joint.

C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, 
manholes, inlets, structures, walks, other fixed objects, and where indicated.

1. Locate expansion joints at intervals of 50 feet (15.25 m), unless otherwise indicated.
2. Extend joint fillers full width and depth of joint.
3. Terminate joint filler not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below finished 

surface if joint sealant is indicated.
4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-

filler sections together.
6. Protect top edge of joint filler during concrete placement with metal, plastic, or other temporary 

preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.

D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  
Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows:
1. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or 

diamond-rimmed blades.  Cut 1/8-inch- (3-mm-) wide joints into concrete when cutting action will 
not tear, abrade, or otherwise damage surface and before developing random contraction cracks.

2. Doweled Contraction Joints:  Install dowel bars and support assemblies at joints where indicated.  
Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.
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3. Scored Joints:  On sidewalk score joints at 10’ o/c unless otherwise indicated on drawings. On 
sidewalks wider than 10’provide a center line scoring. On curb and gutters and concrete flumes score 
joints shall be at 10’ o/c.

E. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging 
tool to a 1/4-inch (6-mm) radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool 
marks on concrete surfaces.

3.6 CONCRETE PLACEMENT

A. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and 
items to be embedded or cast in.  Notify other trades to permit installation of their work.

B. Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.  Do not place 
concrete on frozen surfaces.

C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place concrete 
around manholes or other structures until they are at required finish elevation and alignment.

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.

E. Do not add water to concrete during delivery or at Project site.

F. Do not add water to fresh concrete after testing.

G. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag 
concrete into place or use vibrators to move concrete into place.

H. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand 
spading, rodding, or tamping.

1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  
Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced 
shovels for hand spreading and consolidation.  Consolidate with care to prevent dislocating 
reinforcement, dowels, and joint devices.

I. Place concrete in two operations; strike off initial pour for entire width of placement and to the required 
depth below finish surface.  Lay welded wire fabric or fabricated bar mats immediately in final position.  
Place top layer of concrete, strike off, and screed.

1. Remove and replace concrete that has been placed for more than 15 minutes without being covered 
by top layer, or use bonding agent if approved by Architect.
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J. Screed pavement surfaces with a straightedge and strike off.

K. Commence initial floating using bull floats or darbies to impart an open textured and uniform surface plane 
before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before 
beginning finishing operations or spreading surface treatments.

L. Curbs and Gutters:  When automatic machine placement is used for curb and gutter placement, submit 
revised mix design and laboratory test results that meet or exceed requirements.  Produce curbs and gutters to 
required cross section, lines, grades, finish, and jointing as specified for formed concrete.  If results are not 
approved, remove and replace with formed concrete.

M. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical 
damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.

1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), uniformly heat 
water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F 
(10 deg C) and not more than 80 deg F (27 deg C) at point of placement.

2. Do not use frozen materials or materials containing ice or snow.
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 

accelerators unless otherwise specified and approved in mix designs.

N. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions exist:

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 deg C) at time 
of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided 
water equivalent of ice is calculated to total amount of mixing water.  Using liquid nitrogen to cool 
concrete is Contractor's option.

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air 
temperature immediately before embedding in concrete.

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade 
moisture uniform without standing water, soft spots, or dry areas.

3.7 FLOAT FINISHING

A. General:  Do not add water to concrete surfaces during finishing operations.

B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and concrete 
surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats, or by hand 
floating if area is small or inaccessible to power units.  Finish surfaces to true planes.  Cut down high spots 
and fill low spots.  Refloat surface immediately to uniform granular texture.

1. Burlap Finish:  Drag a seamless strip of damp burlap across float-finished concrete, perpendicular to 
line of traffic, to provide a uniform, gritty texture.
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3.8 CONCRETE PROTECTION AND CURING

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.

B. Comply with ACI 306.1 for cold-weather protection.

C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause 
moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations.  Apply 
according to manufacturer's written instructions after placing, screeding, and bull floating or darbying 
concrete, but before float finishing.

D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.

E. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or a 
combination of these as follows:

1. Moist Curing:  Keep surfaces continuously moist for not less than seven days with the following 
materials:

a. Water.
b. Continuous water-fog spray.
c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and 

edges with 12-inch (300-mm) lap over adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing 
concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches (300 mm), 
and sealed by waterproof tape or adhesive.  Immediately repair any holes or tears during curing 
period using cover material and waterproof tape.

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to 
manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after 
initial application.  Maintain continuity of coating and repair damage during curing period.

3.9 PAVEMENT TOLERANCES

A. Comply with tolerances of ACI 117 and as follows:

1. Elevation:  1/4 inch (6 mm).
2. Thickness:  Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).
3. Surface:  Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/4 inch (6 mm).
4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch (25 mm).
5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch (6 mm).
6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch (13 mm).
7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 1/4 

inch per 12 inches (6 mm per 300 mm).
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8. Joint Spacing:  3 inches (75 mm).
9. Contraction Joint Depth:  Plus 1/4 inch (6 mm), no minus.
10. Joint Width:  Plus 1/8 inch (3 mm), no minus.

3.10 FIELD QUALITY CONTROL

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field 
tests and inspections and prepare test reports.

B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall 
be performed according to the following requirements:

1. Testing Frequency:  Obtain at least 1 composite sample for each 100 cu. yd. (76 cu. m) 5000 sq. ft. 
(465 sq. m) or fraction thereof of each concrete mix placed each day.

a. When frequency of testing will provide fewer than five compressive-strength tests for each 
concrete mixture, testing shall be conducted from at least five randomly selected batches or 
from each batch if fewer than five are used.

2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less 
than one test for each day's pour of each concrete mix.  Perform additional tests when concrete 
consistency appears to change.

3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not less than 
one test for each day's pour of each concrete mix.

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F (4.4 deg C) 
and below and when 80 deg F (27 deg C) and above, and one test for each composite sample.

5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of three standard 
cylinder specimens for each composite sample.

6. Compressive-Strength Tests:  ASTM C 39/C 39M; test 1 specimen at 7 days and 2 specimens at 28 
days.

a. A compressive-strength test shall be the average compressive strength from 2 specimens 
obtained from same composite sample and tested at 28 days.

C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength tests 
equals or exceeds specified compressive strength and no compressive-strength test value falls below 
specified compressive strength by more than 500 psi (3.4 MPa).

D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours 
of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date 
of concrete placement, name of concrete testing and inspecting agency, location of concrete batch in Work, 
design compressive strength at 28 days, concrete mixture proportions and materials, compressive breaking 
strength, and type of break for both 7- and 28-day tests.

E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by 
Architect but will not be used as sole basis for approval or rejection of concrete.
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F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results 
indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as 
directed by Architect.

G. Remove and replace concrete pavement where test results indicate that it does not comply with specified 
requirements.

H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of 
replaced or additional work with specified requirements.

3.11 REPAIRS AND PROTECTION

A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not comply with 
requirements in this Section.

B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or defective 
areas.  Fill drilled core holes in satisfactory pavement areas with portland cement concrete bonded to 
pavement with epoxy adhesive.

C. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after placement.  When 
construction traffic is permitted, maintain pavement as clean as possible by removing surface stains and 
spillage of materials as they occur.

D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  Sweep concrete 
pavement not more than two days before date scheduled for Substantial Completion inspections.

3.12 GREEN GLOBES (if applicable)

A. Concrete to have an SRI at or above 25 

END OF SECTION 321313
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	A. Predemolition Photographs or Video: Show existing conditions of adjoining construction, including finish surfaces, that might be misconstrued as damage caused by demolition operations. Comply with Section 013233 "Photographic Documentation." Submit before Work begins.
	B. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations.  Include name and address of technician and date refrigerant was recovered.
	1.7 CLOSEOUT SUBMITTALS
	A. Inventory:  Submit a list of items that have been removed and salvaged that may be uncovered as indicated under item 1.4.B above.
	1.8 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications:  Certified by an EPA-approved certification program.
	1.9 FIELD CONDITIONS
	A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	B. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	C. Hazardous Materials:  It is expected that lead paint will be encountered in the Work, and remediation is included in the work of this contract. Coordinate with owner’s representative for procedure for removal and disposal of hazardous materials.
	D. Historic Areas:  Demolition and hauling equipment and other materials shall be of sizes that clear surfaces within existing exterior openings, including temporary protection of exterior openings.  Protect all surfaces at exterior openings that are indicated to be remain and to be restored.
	E. Storage or sale of removed items or materials on-site is not permitted.
	F. Utility Service:  Maintain existing utilities on site indicated to remain and protect them against damage during selective demolition operations.
	1.10 COORDINATION
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.
	PART 2 -  PRODUCTS
	2.1 PEFORMANCE REQUIREMENTS
	A. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning selective demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards:  Comply with ANSI/ASSE A10.6 and NFPA 241.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review record documents of existing construction provided by Owner.  Owner does not guarantee that existing conditions are same as those indicated in record documents.
	C. Survey existing conditions and correlate with requirements indicated to determine extent of selective demolition required.
	D. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are encountered, investigate and measure the nature and extent of conflict.  Promptly submit a written report to Architect.
	E. Survey of Existing Conditions:  Record existing conditions by use of preconstruction photographs or preconstruction videotapes.
	3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain:  Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed:  Locate, identify, disconnect, and seal or cap off indicated utility services and mechanical/electrical systems.
	C. Refrigerant:  Remove refrigerant from mechanical equipment to be selectively demolished according to 40 CFR 82 and regulations of authorities having jurisdiction.
	3.3 PREPARATION
	A. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	B. Temporary Facilities:  Provide temporary barricades and other protection required to prevent injury to people and damage to building surfaces to remain.
	C. Temporary Shoring:  Provide and maintain shoring, bracing, and structural supports as required to preserve stability and prevent movement, settlement, or collapse of construction to remain, and to prevent unexpected or uncontrolled movement or collapse of construction being demolished.
	3.4 SELECTIVE DEMOLITION, GENERAL
	A. General:  Demolish and remove existing construction only to the extent required by new construction and as indicated.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	C. Work on surfaces and materials to be restored such as the existing wood flooring, windows and wood doors, frames and molding:
	1. Disassemble and detach items by hand from existing construction to the limits indicated, using small hand tools and small one-hand power tools, so as to protect nearby historic surfaces; and legally dispose of dismantled items off-site that are not salvaged or reinstalled.
	D. Removed and Reinstalled Items; including, but not limited to, existing wood floors, windows and doors, lighting fixtures, and historic details such as plaster medallions:
	E. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling during selective demolition.  Protect items to remain in space stored for future installation against damage and soiling during project.
	3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to remain and at regular intervals using power-driven saw, then remove concrete between saw cuts.
	B. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to remain, using power-driven saw, then remove masonry between saw cuts.
	C. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up and remove.
	3.6 DISPOSAL OF DEMOLISHED MATERIALS
	A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or otherwise indicated to remain Owner's property, remove demolished materials from Project site and legally dispose of them in an EPA-approved landfill.
	B. Burning:  Do not burn demolished materials.
	C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them.
	3.7 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations.  Return adjacent areas to condition existing before selective demolition operations began.
	B. END OF SECTION 024119
	033000 - CAST-IN-PLACE CONCRETE
	040120_976 - MAINTENANCE OF UNIT MASONRY
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section includes maintenance of unit masonry consisting of brick clay masonry and limestone and granite veneer restoration and cleaning as follows as part of Add Alternate #1:
	B. Related Sections:
	1.3 DEFINITIONS
	A. Very Low-Pressure Spray:  Under 100 psi (690 kPa)
	B. Low-Pressure Spray:  100 to 400 psi (690 to 2750 kPa); 4 to 6 gpm (0.25 to 0.4 L/s)
	C. Medium-Pressure Spray:  400 to 800 psi (2750 to 5510 kPa); 4 to 6 gpm (0.25 to 0.4 L/s)
	D. High-Pressure Spray:  800 to 1200 psi (5510 to 8250 kPa); 4 to 6 gpm (0.25 to 0.4 L/s)
	E. Saturation Coefficient:  Ratio of the weight of water absorbed during immersion in cold water to weight absorbed during immersion in boiling water; used as an indication of resistance of masonry units to freezing and thawing.
	1.4 PRECONSTRUCTION TESTING
	A. Coordinate with Architect and Owner to perform on-site testing according to "The Russack System for Brick & Mortar Description" to match new materials for brick and mortar repairs.
	B. Prepare a small sample of the proposed mortar mix and allow it to cure at a temperature of approximately 70 degrees F for about a week (or it can be baked in an oven to speed up the curing). Notify Architect and Owner when the sample is ready, break open, and compare the surface with the surface of the largest saved sample of historic mortar.
	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include recommendations for application and use.  Include test data substantiating that products comply with requirements.
	B. Samples for Initial Selection:  For the following:
	1.6 INFORMATIONAL SUBMITTALS
	A. Preconstruction Test Reports:  For existing and replacement masonry units.
	B. Quality-Control Program.
	C. Restoration Program.
	D. Cleaning Program.
	1.7 QUALITY ASSURANCE
	A. Restoration Specialist Qualifications: Engage an experienced masonry restoration and cleaning firm to perform work of this Section. Firm shall have completed work similar in material, design, and extent to that indicated for this Project with a record of successful in-service performance. Experience installing standard unit masonry is not sufficient experience for masonry restoration work.
	B. Chemical-Cleaner Manufacturer Qualifications:  A firm regularly engaged in producing masonry cleaners that have been used for similar applications with successful results, and with factory-trained representatives who are available for consultation and Project-site inspection and assistance at no additional cost.
	C. Source Limitations:  Obtain each type of material for masonry restoration (face brick, cement, sand, etc.) from one source with resources to provide materials of consistent quality in appearance and physical properties.
	D. Quality-Control Program:  Prepare a written quality-control program for this Project to systematically demonstrate the ability of personnel to properly follow methods and use materials and tools without damaging masonry.  Include provisions for supervising performance and preventing damage due to worker fatigue.
	E. Restoration Program:  Prepare a written, detailed description of materials, methods, equipment, and sequence of operations to be used for each phase of restoration work including protection of surrounding materials and Project site.
	F. Cleaning Program:  Prepare a written cleaning program that describes cleaning process in detail, including materials, methods, and equipment to be used, protection of surrounding materials, and control of runoff during operations.
	G. Cleaning and Repair Appearance Standard:  Cleaned and repaired surfaces are to have a uniform appearance as viewed from 20 feet (6 m) away by Architect.  Perform additional paint and stain removal, general cleaning, and spot cleaning of small areas that are noticeably different, so that surface blends smoothly into surrounding areas.
	H. Mockups:  Prepare mockups of restoration and cleaning to demonstrate aesthetic effects and set quality standards for materials and execution and for fabrication and installation.
	I. Preinstallation Conference: Conduct conference at Project site.
	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver masonry units to Project site strapped together in suitable packs or pallets or in heavy-duty cartons.
	B. Deliver other materials to Project site in manufacturer's original and unopened containers, labeled with manufacturer's name and type of products.
	C. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	D. Store hydrated lime in manufacturer's original and unopened containers.  Discard lime if containers have been damaged or have been opened for more than two days.
	E. Store lime putty covered with water in sealed containers.
	F. Store sand where grading and other required characteristics can be maintained and contamination avoided.
	1.9 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit masonry restoration and cleaning work to be performed according to manufacturers' written instructions and specified requirements.
	B. Repair masonry units and repoint mortar joints only when air temperature is between 40 and 90 deg F (4 and 32 deg C) and is predicted to remain so for at least 7 days after completion of the Work unless otherwise indicated.
	C. Hot-Weather Requirements:  Protect masonry repair and mortar-joint pointing when temperature and humidity conditions produce excessive evaporation of water from mortar and repair materials.  Provide artificial shade and wind breaks and use cooled materials as required to minimize evaporation.  Do not apply mortar to substrates with temperatures of 90 deg F (32 deg C) and above unless otherwise indicated.
	D. For manufactured repair materials, perform work within the environmental limits set by each manufacturer.
	E. Clean masonry surfaces only when air temperature is 40 deg F (4 deg C) and above and is predicted to remain so for at least 7 days after completion of cleaning.
	1.10 SEQUENCING AND SCHEDULING
	A. Order replacement materials at earliest possible date to avoid delaying completion of the Work.
	B. Order sand and portland cement for pointing mortar immediately after approval of mockups.  Take delivery of and store at Project site a sufficient quantity to complete Project.
	C. Perform masonry restoration work in the following sequence:
	PART 2 -  PRODUCTS
	2.1 MASONRY MATERIALS
	A. Face Brick:  Provide face brick, including specially molded, ground, cut, or sawed shapes where required to complete masonry restoration work.
	B. STONE MATERIALS
	2.2 MORTAR MATERIALS
	A. Portland Cement:  ASTM C 150, Type I or Type II, white or gray or both where required for color matching of exposed mortar.
	B. Hydrated Lime:  ASTM C 207, Type S.
	C. Mortar Sand:  ASTM C 144 unless otherwise indicated.
	D. Mortar Pigments:  Natural and synthetic iron oxides, compounded for mortar mixes.  Use only pigments with a record of satisfactory performance in masonry mortars.
	E. Water:  Potable.
	2.3 MANUFACTURED REPAIR MATERIALS
	A. Patching Compound: Factory-mixed cementitious product that is custom manufactured for patching masonry.
	2.4 CLEANING MATERIALS
	A. Water:  Potable.
	B. Job-Mixed Detergent Solution:  Solution prepared by mixing 2 cups (0.5 L) of tetrasodium polyphosphate, 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot water for every 5 gal. (20 L) of solution required.
	C. Job-Mixed Mold, Mildew, and Algae Remover:  Solution prepared by mixing 2 cups (0.5 L) of tetrasodium polyphosphate, 5 quarts (5 L) of 5 percent sodium hypochlorite (bleach), and 15 quarts (15 L) of hot water for every 5 gal. (20 L) of solution required.
	D. Nonacidic Gel Cleaner: Manufacturer's standard gel formulation, with pH between 6 and 9, that contains detergents with chelating agents and is specifically formulated for cleaning masonry surfaces.
	2.5 ACCESSORY MATERIALS
	A. Liquid Strippable Masking Agent: Manufacturer's standard liquid, film-forming, strippable masking material for protecting glass, metal, and polished stone surfaces from damaging effects of acidic and alkaline masonry cleaners.
	B. Setting Buttons:  Resilient plastic buttons, nonstaining to masonry, sized to suit joint thicknesses and bed depths of masonry units without intruding into required depths of pointing materials.
	C. Masking Tape:  Nonstaining, nonabsorbent material, compatible with pointing mortar, joint primers, sealants, and surfaces adjacent to joints; that will easily come off entirely, including adhesive.
	D. Miscellaneous Products:  Select materials and methods of use based on the following, subject to approval of a mockup:
	E. Masonry Repair Anchors, Spiral Type: Type 304 or Type 316 stainless-steel spiral rods designed to anchor multiple wythes together; repaired wythe to back up wythe.  Anchors are flexible in plane of veneer but rigid perpendicular to it.
	F. Miscellaneous anchors: Provide anchors as recommended by manufacturer to tie new hollow metal door frame to brick.
	G. Miscellaneous flashing and weeps – in areas of repair where large expanses of existing brick are removed and reworked and existing flashing and weeps are located, keep existing weeps and flashing intact or replace with identical materials in same location if not possible to retain existing material.
	2.6 MORTAR MIXES
	A. Preparing Lime Putty: Slake quicklime and prepare lime putty according to appendix to ASTM C 5 and manufacturer's written instructions.
	B. Measurement and Mixing:  Measure cementitious materials and sand in a dry condition by volume or equivalent weight.  Do not measure by shovel; use known measure.  Mix materials in a clean, mechanical batch mixer.
	C. Colored Mortar:  Produce mortar of color required by using specified ingredients.  Do not alter specified proportions without Architect's approval.
	D. Do not use admixtures in mortar unless otherwise indicated.
	E. Mortar Proportions:  Mix mortar materials in the following proportions:
	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, plants, and surrounding buildings from harm resulting from masonry restoration work.
	B. Comply with chemical-cleaner manufacturer's written instructions for protecting building and other surfaces against damage from exposure to its products. Prevent chemical-cleaning solutions from coming into contact with people, motor vehicles, landscaping, buildings, and other surfaces that could be harmed by such contact.
	C. Prevent mortar from staining face of surrounding masonry and other surfaces.
	3.2 MASONRY REMOVAL AND REPLACEMENT
	A. At locations indicated, remove bricks, limestone, or granite veneers that are damaged, spalled, or deteriorated or are to be reused.  Carefully demolish or remove entire units from joint to joint, without damaging surrounding masonry, in a manner that permits replacement with full-size units.
	B. Support and protect remaining masonry that surrounds removal area.  Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged condition.
	C. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose units in existing masonry backup, rotted wood, rusted metal, and other deteriorated items.
	D. Remove in an undamaged condition as many whole masonry units as possible.
	E. Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in preparation for replacement.
	F. Replace removed damaged masonry with other removed masonry in good quality, where possible, or with new masonry matching existing masonry, including size.  Do not use broken units unless they can be cut to usable size.
	G. Install replacement masonry into bonding and coursing pattern of existing masonry (Flemish bond at Taylor House).  If cutting is required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges.
	H. Lay replacement masonry with completely filled bed, head, and collar joints.  Butter ends with sufficient mortar to fill head joints and shove into place.  Wet both replacement and surrounding bricks that have ASTM C 67 initial rates of absorption (suction) of more than 30 g/30 sq. in. per min. (30 g/194 sq. cm per min.).  Use wetting methods that ensure that units are nearly saturated but surface is dry when laid.
	3.3 REANCHORING VENEERS
	A. Install masonry repair anchors in horizontal mortar joints and according to manufacturer's written instructions. Install at not more than 16 inches (400 mm) o.c. vertically and 16 inches (800 mm) o.c. horizontally unless otherwise indicated. Install at locations to avoid penetrating flashing.
	B. Recess anchors at least 5/8 inch (16 mm) from surface of mortar joint and fill recess with pointing mortar.
	3.4 MASONRY PATCHING
	A. Patch the following masonry units with corresponding manufactured repair compounds per manufacturer’s instructions:
	3.5 WIDENING JOINTS
	A. Carefully perform widening by cutting, grinding, routing, or filing procedures demonstrated in an approved mockup.
	B. Widen joint to width equal to or less than predominant width of other joints on building. Make sides of widened joint uniform and parallel. Ensure that edges of units along widened joint are in alignment with joint edges at unaltered joints.
	3.6 CLEANING MASONRY, GENERAL
	A. Proceed with cleaning in an orderly manner; work. Ensure that dirty residues and rinse water will not wash over cleaned, dry surfaces.
	B. Use only those cleaning methods indicated for each masonry material and location.
	C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices, and that produces an even effect without streaking or damaging masonry surfaces.
	D. Water Application Methods:
	E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.
	3.7 PRELIMINARY CLEANING
	A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil and debris from open masonry joints to whatever depth they occur.
	B. Preliminary Cleaning:  Before beginning general cleaning, remove extraneous substances that are resistant to cleaning methods being used.  Extraneous substances include paint, calking, asphalt, and tar.
	3.8 CLEANING BRICKWORK AND MASONRY
	A. Cold-Water Wash:  Use cold water applied by low-pressure spray.
	B. Detergent Cleaning:
	C. Mold, Mildew, and Algae Removal:
	D. Nonacidic Gel Chemical Cleaning:
	E. Nonacidic Liquid Chemical Cleaning:
	3.9 REPOINTING MASONRY
	A. Rake out and repoint joints to the following extent:
	B. Do not rake out and repoint joints where not required.
	C. Rake out joints as follows, according to procedures demonstrated in approved mockup:
	D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, loose masonry units, rotted wood, rusted metal, and other deteriorated items.
	E. Pointing with Mortar:
	F. Where repointing work precedes cleaning of existing masonry, allow mortar to harden at least 30 days before beginning cleaning work.
	3.10 FINAL CLEANING
	A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, spray applied at low pressure.
	B. Wash adjacent woodwork and other nonmasonry surfaces. Use detergent and soft brushes or cloths.
	C. Clean mortar and debris from roof; remove debris from gutters and downspouts. Rinse off roof and flush gutters and downspouts.
	D. Sweep and rake adjacent pavement and grounds to remove mortar and debris.
	3.11 FIELD QUALITY CONTROL
	A. Notify Architect in advance of times when lift devices and scaffolding will be relocated. Do not relocate lift devices and scaffolding until Architect has had reasonable opportunity to make observations of work areas at lift device or scaffold location.
	END OF SECTION 040120
	055000_976 - METAL FABRICATIONS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	B. Products furnished, but not installed, under this Section:
	1.3 SUBMITTALS
	A. Shop Drawings:  Show fabrication and installation details for metal fabrications.
	1.4 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1.5 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.
	1.6 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for installing anchorages, including concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonry.  Deliver such items to Project site in time for installation.
	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise indicated.  For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.
	2.2 FERROUS METALS
	A. Recycled Content of Steel Products:  Provide products with average recycled content of steel products so postconsumer recycled content plus one-half of preconsumer recycled content is not less than 50 percent of product value, by cost.
	B. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	C. Stainless-Steel Sheet, Strip, and Plate:  ASTM A 240/A 240M or ASTM A 666, Type 304.
	D. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304.
	E. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.
	F. Rolled-Stainless-Steel Floor Plate:  ASTM A 793.
	G. Steel Tubing:  ASTM A 500, cold-formed steel tubing.
	H. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40) unless otherwise indicated.
	I. Slotted Channel Framing:  Cold-formed metal box channels (struts) complying with MFMA-4.
	J. Cast Iron:  Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless otherwise indicated.
	2.3 NONFERROUS METALS
	A. Aluminum Plate and Sheet:  ASTM B 209 (ASTM B 209M), Alloy 6061-T6.
	B. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), Alloy 6063-T6.
	C. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, Alloy 6061-T6.
	D. Aluminum Castings:  ASTM B 26/B 26M, Alloy 443.0-F.
	2.4 FASTENERS
	A. General:  Unless otherwise indicated, provide Type 304 or Type 316 stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, at exterior walls.  Select fasteners for type, grade, and class required.
	B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat washers.
	C. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 325, Type 3 (ASTM A 325M, Type 3); with hex nuts, ASTM A 563, Grade C3 (ASTM A 563M, Class 8S3); and, where indicated, flat washers.
	D. Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel bolts, ASTM F 593 (ASTM F 738M); with hex nuts, ASTM F 594 (ASTM F 836M); and, where indicated, flat washers; Alloy Group 1 (A1).
	E. Anchor Bolts:  ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563; and, where indicated, flat washers.
	F. Eyebolts:  ASTM A 489.
	G. Machine Screws:  ASME B18.6.3 (ASME B18.6.7M).
	H. Lag Screws:  ASME B18.2.1 (ASME B18.2.3.8M).
	I. Wood Screws:  Flat head, ASME B18.6.1.
	J. Plain Washers:  Round, ASME B18.22.1 (ASME B18.22M).
	K. Lock Washers:  Helical, spring type, ASME B18.21.1 (ASME B18.21.2M).
	L. Anchors, General:  Anchors capable of sustaining, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in concrete, as determined by testing according to ASTM E 488, conducted by a qualified independent testing agency.
	M. Cast-in-Place Anchors in Concrete:  Either threaded type or wedge type unless otherwise indicated; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or ASTM A 27/A 27M cast steel.  Provide bolts, washers, and shims as needed, all hot-dip galvanized per ASTM F 2329.
	N. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors.
	O. Slotted-Channel Inserts:  Cold-formed, hot-dip galvanized-steel box channels (struts) complying with MFMA-4, 1-5/8 by 7/8 inches (41 by 22 mm) by length indicated with anchor straps or studs not less than 3 inches (75 mm) long at not more than 8 inches (200 mm) o.c.  Provide with temporary filler and tee-head bolts, complete with washers and nuts, all zinc-plated to comply with ASTM B 633, Class Fe/Zn 5, as needed for fastening to inserts.
	2.5 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79 and compatible with topcoat.
	C. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal and compatible with finish paint systems indicated.
	D. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	E. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.
	F. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.
	G. Concrete:  Comply with requirements in Division 03 Section "Cast-in-Place Concrete" for normal-weight, air-entrained, concrete with a minimum 28-day compressive strength of 3000 psi (20 MPa).
	2.6 FABRICATION, GENERAL
	A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units for reassembly and coordinated installation.
	B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners unless otherwise indicated.  Locate joints where least conspicuous.
	G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.
	2.7 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction.
	C. Galvanize miscellaneous framing and supports where indicated.
	2.8 STEEL LINTELS
	A. Fabricate steel angles and plates of sizes indicated.
	2.9 LOOSE STEEL LINTELS
	A. Fabricate loose steel lintels from steel angles and bent plate shapes of size indicated for openings and recesses in veneer as indicated.  Fabricate in single lengths for each opening unless otherwise indicated.  Weld adjoining members together to form a single unit where indicated.
	B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span but not less than 8 inches (200 mm) unless otherwise indicated.
	C. Galvanize loose steel lintels located in exterior walls.
	2.10 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish metal fabrications after assembly.
	C. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into surrounding surface.
	2.11 STEEL AND IRON FINISHES
	A. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.
	B. Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean railings of grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate process.
	C. Shop prime iron and steel items not indicated to be galvanized.
	D. Preparation for Shop Priming:  Prepare surfaces to comply with requirements indicated below:
	E. Shop Priming:  Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification No. 1:  Shop, Field, and Maintenance Painting of Steel," for shop painting.
	2.12 ALUMINUM FINISHES
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. As-Fabricated Finish:  AA-M10 (Mechanical Finish:  as fabricated, unspecified).
	C. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte;  Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.
	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of rack; and measured from established lines and levels.
	B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after fabrication and are for bolted or screwed field connections.
	C. Field Welding:  Comply with the following requirements:
	D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and other connectors.
	E. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact with grout, concrete, masonry, wood, or dissimilar metals with the following:
	3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Install framing and supports to comply with requirements of items being supported, including manufacturers' written instructions and requirements indicated on Shop Drawings.
	3.3 ADJUSTING AND CLEANING
	A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas.  Paint uncoated and abraded areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint are specified in Division 09 painting Sections.
	C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780.
	055213_976 - PIPE AND TUBE RAILINGS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. This Section includes the following:
	1.3 PERFORMANCE REQUIREMENTS
	A. General:  In engineering railings to withstand structural loads indicated, determine allowable design working stresses of railing materials based on the following:
	B. Structural Performance:  Provide railings capable of withstanding the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	C. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.
	1.4 SUBMITTALS
	A. Product Data:  For the following:
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of railing through one source from a single manufacturer.
	B. Welding:  Qualify procedures and personnel according to the following:
	1.6 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with railings by field measurements before fabrication and indicate measurements on Shop Drawings.
	1.7 COORDINATION AND SCHEDULING
	A. Coordinate installation of anchorages for railings.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonry.  Deliver such items to Project site in time for installation.
	B. Schedule installation so wall attachments are made only to completed walls.  Do not support railings temporarily by any means that do not satisfy structural performance requirements.
	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
	B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as supported rails, unless otherwise indicated.
	2.2 STEEL AND IRON
	A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than 30 percent.
	B. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless another grade and weight are required by structural loads.
	C. Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	D. Castings:  Either gray or malleable iron, unless otherwise indicated.
	2.3 FASTENERS
	A. General:  Provide the following:
	B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and class required to produce connections suitable for anchoring railings to other types of construction indicated and capable of withstanding design loads.
	C. Fasteners for Interconnecting Railing Components:
	D. Anchors:  Provide torque-controlled expansion anchors, fabricated from corrosion-resistant materials with capability to sustain, without failure, a load equal to six times the load imposed when installed in unit masonry and equal to four times the load imposed when installed in concrete, as determined by testing per ASTM E 488 conducted by a qualified independent testing agency.
	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.
	C. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79.
	D. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with topcoat.
	2.5 STEEL FINISHES
	A. For nongalvanized steel railings, provide nongalvanized ferrous-metal fittings, brackets, fasteners, and sleeves, except galvanize anchors to be embedded in exterior concrete or masonry.
	B. Preparation for Shop Priming for Rails to be Painted in the Field:  Prepare uncoated ferrous-metal surfaces to comply with minimum requirements indicated below for SSPC surface preparation specifications and environmental exposure conditions of installed railings:
	C. Apply shop primer for rails to be painted in the field to prepared surfaces of railings, unless otherwise indicated.  Comply with requirements in SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.  Primer need not be applied to surfaces to be embedded in concrete or masonry.
	2.6 FABRICATION
	A. General:  Fabricate railings to comply with requirements indicated for the design, dimensions, member sizes and spacing, details, finish, and anchorage indicated on the drawings but not less than that required to support structural loads.
	B. Assemble railings in the shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.  Use connections that maintain structural value of joined pieces.
	C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm), unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	D. Form work true to line and level with accurate angles and surfaces.
	E. Fabricate connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
	G. Connections:  Fabricate railings with welded connections, unless otherwise indicated.
	H. Welded Connections:  Cope components at connections to provide close fit, or use fittings designed for this purpose.  Weld all around at connections, including at fittings.
	I. Form changes in direction as follows:
	J. Termination ends of top horizontal rails of of handrails to be terminated with prefabricated half sphere fittings.
	K. Form simple and compound curves by bending members in jigs to produce uniform curvature for each repetitive configuration required; maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.
	L. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings and anchors to interconnect railing members to other work, unless noted otherwise.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify that locations of concealed reinforcements have been clearly marked for Installer.  Locate reinforcements and mark locations if not already done.
	3.2 INSTALLATION, GENERAL
	A. Fit exposed connections together to form tight, hairline joints.
	B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
	C. Corrosion Protection:  Coat concealed surfaces of aluminum that will be in contact with grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.
	D. Adjust railings before anchoring to ensure matching alignment at abutting joints.
	E. Fastening to In-Place Construction:  Use anchorage devices and fasteners where necessary for securing railings and for properly transferring loads to in-place construction.
	3.3 RAILING CONNECTIONS
	A. Welded Connections:  Use fully welded joints for permanently connecting railing components.  Comply with requirements for welded connections in Part 2 "Fabrication" Article whether welding is performed in the shop or in the field.
	3.4 ADJUSTING AND CLEANING
	A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	B. Touchup Painting:  Clean and touchup painting of field welds and abraded areas of shop finish.
	3.5 PROTECTION
	A. Protect finishes of railings from damage during construction period with temporary protective coverings approved by railing manufacturer.  Remove protective coverings at time of Substantial Completion.
	B. Restore finishes damaged during installation and construction period so no evidence remains of correction work.  Return items that cannot be refinished in the field to the shop; make required alterations and refinish entire unit, or provide new units.
	057300_976 - DECORATIVE METAL RAILINGS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. This Section includes the following:
	1.3 PERFORMANCE REQUIREMENTS
	A. General:  In engineering railings to withstand structural loads indicated, determine allowable design working stresses of railing materials based on the following:
	B. Structural Performance:  Provide railings capable of withstanding the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	C. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.
	1.4 SUBMITTALS
	A. Product Data:  For the following:
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	C. Samples for Initial Selection:  For products involving selection of color, texture, or design.
	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of railing through one source from a single manufacturer.
	B. Welding:  Qualify procedures and personnel according to the following:
	1.6 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with railings by field measurements before fabrication and indicate measurements on Shop Drawings.
	1.7 COORDINATION AND SCHEDULING
	A. Coordinate installation of anchorages for railings.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonry.  Deliver such items to Project site in time for installation.
	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
	B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as supported rails, unless otherwise indicated.
	2.2 STEEL AND IRON
	A. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless another grade and weight are required by structural loads.
	B. Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	C. Castings:  Either gray or malleable iron, unless otherwise indicated.
	2.3 FASTENERS
	A. General:  Provide the following:
	B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and class required to produce connections suitable for anchoring railings to other types of construction indicated and capable of withstanding design loads.
	C. Fasteners for Interconnecting Railing Components:
	D. Anchors:  Provide torque-controlled expansion anchors, fabricated from corrosion-resistant materials with capability to sustain, without failure, a load equal to six times the load imposed when installed in unit masonry and equal to four times the load imposed when installed in concrete, as determined by testing per ASTM E 488 conducted by a qualified independent testing agency.
	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.
	C. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79.
	D. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with topcoat.
	2.5 STEEL AND IRON FINISHES
	A. For nongalvanized steel railings, provide nongalvanized ferrous-metal fittings, brackets, fasteners, and sleeves.
	B. Preparation for Shop Priming for  Interior Non-Galvanized Rails to be Painted in the Field:  Prepare uncoated ferrous-metal surfaces to comply with minimum requirements indicated below for SSPC surface preparation specifications and environmental exposure conditions of installed railings:
	C. Apply Shop Priming for  Interior Non-Galvanized Rails to be Painted in the Field.  Comply with requirements in SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.
	D. Galvanized Railings:
	E. For exterior galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and other ferrous components.
	F. Exterior galvanized railings are to be primed and painted in the field.
	2.6 FABRICATION
	A. General:  Fabricate railings to comply with requirements indicated for the design, dimensions, member sizes and spacing, details, finish, and anchorage indicated on the drawings but not less than that required to support structural loads.
	B. Assemble railings in the shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.  Use connections that maintain structural value of joined pieces.
	C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm), unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	D. Form work true to line and level with accurate angles and surfaces.
	E. Fabricate connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
	G. Connections:  Fabricate railings with welded connections, unless otherwise indicated.
	H. Welded Connections:  Cope components at connections to provide close fit, or use fittings designed for this purpose.  Weld all around at connections, including at fittings.
	I. Form changes in direction as follows:
	J. Termination ends of top horizontal rails of guards and of handrails to be terminated with prefabricated half sphere fittings.
	K. Form simple and compound curves by bending members in jigs to produce uniform curvature for each repetitive configuration required; maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.
	L. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings and anchors to interconnect railing members to other work, unless noted otherwise.
	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Fit exposed connections together to form tight, hairline joints.
	B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
	C. Adjust railings before anchoring to ensure matching alignment at abutting joints.
	D. Fastening to In-Place Construction:  Use anchorage devices and fasteners where necessary for securing railings and for properly transferring loads to in-place construction.
	3.2 RAILING CONNECTIONS
	A. Welded Connections:  Use fully welded joints for permanently connecting railing components.  Comply with requirements for welded connections in Part 2 "Fabrication" Article whether welding is performed in the shop or in the field.
	3.3 ANCHORING POSTS
	A. Anchor posts to top of existing steel channels with welding as illustrated on drawings.
	3.4 ADJUSTING AND CLEANING
	A. Touchup Painting:  Clean and touchup painting of field welds and abraded areas of shop finish.
	B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas, and repair galvanizing to comply with ASTM A 780/A 780M, before painting.
	3.5 PROTECTION
	A. Protect finishes of railings from damage during construction period with temporary protective coverings approved by railing manufacturer.  Remove protective coverings at time of Substantial Completion.
	B. Restore finishes damaged during installation and construction period so no evidence remains of correction work.  Return items that cannot be refinished in the field to the shop; make required alterations and refinish entire unit, or provide new units.
	061000 - ROUGH CARPENTRY
	061053_976 - MISC ROUGH CARPENTRY
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. This Section includes the following:
	B. Related Sections include the following:
	1.3 DEFINITIONS
	A. Rough Carpentry:  Carpentry work not specified in other Sections and not exposed, unless otherwise specified.
	B. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber flat with spacers between each bundle to provide air circulation.  Provide for air circulation around stacks and under coverings.
	B. Deliver interior wood materials tow which finished carpentry is anchored only after building is enclosed and weatherproof, wet work other than painting is dry, and HVAC system is operating and maintaining temperature and humidity at occupancy levels.
	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the ALSC Board of Review to inspect and grade lumber under the rules indicated.
	2.2 MISCELLANEOUS LUMBER
	A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	B. For furring strips for installing plywood or hardboard paneling, select boards with no knots capable of producing bent-over nails and damage to paneling.
	2.3 PLYWOOD BACKING PANELS
	A. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less than 3/4-inch (19-mm) nominal thickness.
	2.4 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this Article for material and manufacture.
	B. Nails, Brads, and Staples:  ASTM F 1667.
	C. Power-Driven Fasteners:  NES NER-272.
	D. Wood Screws:  ASME B18.6.1.
	E. Screws for Fastening to Cold-Formed Metal Framing:  ASTM C 954, except with wafer heads and reamer wings, length as recommended by screw manufacturer for material being fastened.
	F. Lag Bolts:  ASME B18.2.1 (ASME B18.2.3.8M).
	G. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers.
	2.5 MISCELLANEOUS MATERIALS
	A. Flexible Flashing:  Self-adhesive, rubberized-asphalt compound, bonded to a high-density, polyethylene film to produce an overall thickness of not less than 0.025 inch (0.6 mm).
	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit carpentry to other construction; scribe and cope as needed for accurate fit.  Locate nailers, blocking, and similar supports to comply with requirements for attaching other construction.
	B. Framing Standard:  Comply with AF&PA's "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	C. Metal Framing Anchors:  Install metal framing to comply with manufacturer's written instructions.
	D. Sort and select lumber so that natural characteristics will not interfere with installation or with fastening other materials to lumber.  Do not use materials with defects that interfere with function of member or pieces that are too small to use with minimum number of joints or optimum joint arrangement.
	E. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	F. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	G. Use common wire nails, unless otherwise indicated.  Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials.  Make tight connections between members.  Install fasteners without splitting wood; do not countersink nail heads, unless otherwise indicated.
	3.2 WOOD INSTALLATION
	A. Install where indicated and where required for attaching other work.  Form to shapes indicated and cut as required for true line and level of attached work.  Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces, unless otherwise indicated.
	3.3 PROTECTION
	A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered label.
	B. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes wet, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered label.
	061600 - SHEATHING
	064023 976 - Interior Architectural Woodwork
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:
	C. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of Work specified in other Sections, to ensure that interior architectural woodwork can be supported and installed as indicated.
	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1.4 ACTION SUBMITTALS
	A. Shop Drawings:
	B. Samples for Verification: For the following:
	1.5 QUALITY ASSURANCE
	A. Fabricator Qualifications: Shop that employs skilled workers who custom fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.
	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver interior architectural woodwork until painting and similar finish operations that might damage woodwork have been completed in installation areas.
	B. Store woodwork in installation areas or in areas where environmental conditions comply with requirements specified in "Field Conditions" Article.
	1.7 FIELD CONDITIONS
	A. Environmental Limitations: Do not deliver or install interior architectural woodwork until building is enclosed, wet-work is complete, and HVAC system is operating and maintaining temperature between 60 and 90 deg F (16 and 32 deg C) and relative humidity between 25 and 55 percent during the remainder of the construction period.
	B. Field Measurements: Where interior architectural woodwork is indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication, and indicate measurements on Shop Drawings.
	C. Established Dimensions: Where interior architectural woodwork is indicated to fit to other construction, establish dimensions for areas where woodwork is to fit. Provide allowance for trimming at site, and coordinate construction to ensure that actual dimensions correspond to established dimensions.
	1.8 COORDINATION
	A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of Work specified in other Sections to ensure that architectural woodwork can be supported and installed as indicated.
	PART 2 -  PRODUCTS
	2.1 INTERIOR STANDING AND RUNNING TRIM FOR TRANSPARENT FINISH
	A. Grade: Custom.
	B. Hardwood Lumber:
	2.2 INTERIOR STANDING AND RUNNING TRIM FOR OPAQUE FINISH
	A. Architectural Woodwork Standards Grade: Custom.
	2.3 CLOSET AND UTILITY SHELVING
	A. Architectural Woodwork Standards Grade: Custom.
	B. Shelf Material: 3/4-inch (19-mm) solid lumber.
	C. Cleats: 3/4-inch (19-mm) solid lumber.
	D. Wood Species: Eastern white pine, sugar pine, or western white pine.
	E. Wood Finish: As indicated on Drawings or in schedules.
	2.4 INTERIOR FRAMES AND JAMBS FOR TRANSPARENT FINISH
	A. Architectural Woodwork Standards Grade: Premium
	B. Wood Species and Cut: Match species and cut indicated for other types of transparent-finished architectural woodwork located in same area of building unless otherwise indicated.
	C. For frames or jambs wider than available lumber, use veneered construction. Do not glue for width.
	D. Fire-Rated Interior Frames and Jambs: Products fabricated from fire-retardant particleboard or fire-retardant MDF with veneered exposed surfaces and listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing according to NFPA 252.
	2.5 INTERIOR FRAMES AND JAMBS FOR OPAQUE FINISH
	A. Architectural Woodwork Standards Grade: Custom.
	B. Wood Species: Eastern white pine, sugar pine, or western white pine.
	C. Fire-Rated Interior Frames and Jambs: Products fabricated from fire-retardant particleboard with veneered exposed surfaces or fire-retardant MDF and listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing according to NFPA 252.
	2.6 HARDWOOD SHEET MATERIALS
	A. Composite Wood and Agrifiber Products: Provide materials that comply with requirements of the Architectural Woodwork Standards for each type of interior architectural woodwork and quality grade specified unless otherwise indicated.
	2.7 FIRE-RETARDANT-TREATED WOOD MATERIALS
	A. Fire-Retardant-Treated Wood Materials: Where fire-retardant-treated materials are indicated, use materials complying with requirements that are acceptable to authorities having jurisdiction and with fire-test-response characteristics specified as determined by testing identical products according to test method indicated by a qualified testing agency.
	B. Fire-Retardant-Treated Lumber and Plywood: Products with a flame-spread index of 25 or less when tested according to ASTM E84, with no evidence of significant progressive combustion when the test is extended an additional 20 minutes, and with the flame front not extending more than 10.5 feet (3.2 m) beyond the centerline of the burners at any time during the test.
	2.8 MISCELLANEOUS MATERIALS
	A. Furring, Blocking, Shims, and Nailers: Softwood or hardwood lumber, kiln-dried to less than 15 percent moisture content.
	B. Provide self-drilling screws for metal-framing supports, as recommended by metal-framing manufacturer.
	C. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage.
	D. Installation Adhesive: Product recommended by fabricator for each substrate for secure anchorage.
	2.9 FABRICATION
	A. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before fabrication.
	B. Fabricate interior architectural woodwork to dimensions, profiles, and details indicated.
	C. Complete fabrication, including assembly, to maximum extent possible before shipment to Project site.
	2.10 SHOP PRIMING
	A. Preparations for Finishing: Comply with the Architectural Woodwork Standards for sanding, filling countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing interior architectural woodwork, as applicable to each unit of work.
	B. Interior Architectural Woodwork for Opaque Finish: Shop prime with one coat of wood primer as specified in Section 099123 "Interior Painting."
	C. Interior Architectural Woodwork for Transparent Finish: Shop-seal concealed surfaces with required pretreatments and first coat of finish as specified in Section 099300 "Staining and Transparent Finishing."
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before installation, condition interior architectural woodwork to humidity conditions in installation areas for not less than 72 hours prior to beginning of installation.
	B. Before installing interior architectural woodwork, examine shop-fabricated work for completion and complete work as required, including removal of packing and backpriming of concealed surfaces.
	3.2 INSTALLATION
	A. Grade: Install interior architectural woodwork to comply with same grade as item to be installed.
	B. Assemble interior architectural woodwork and complete fabrication at Project site to the extent that it was not completed during shop fabrication.
	C. Install interior architectural woodwork level, plumb, true in line, and without distortion.
	D. Scribe and cut interior architectural woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	E. Fire-Retardant-Treated Wood: Install fire-retardant-treated wood to comply with chemical treatment manufacturer's written instructions, including those for adhesives used to install woodwork.
	F. Anchor interior architectural woodwork to anchors or blocking built in or directly attached to substrates.
	G. Standing and Running Trim:
	3.3 REPAIR
	A. Repair damaged and defective interior architectural woodwork, where possible, to eliminate functional and visual defects.
	B. Where not possible to repair, replace defective woodwork.
	C. Field Finish: See Section 099123 "Interior Painting" and Section 099300 "Staining and Transparent Finishing" for final finishing of installed interior architectural woodwork not indicated to be shop finished.
	3.4 CLEANING
	A. Clean interior architectural woodwork on exposed and semiexposed surfaces.
	064113_976 - Wood-Veneer-Faced Architectural Cabinets
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:
	1.3 COORDINATION
	A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of Work specified in other Sections to support loads imposed by installed and fully loaded cabinets.
	B. Coordinate with Architect for hardware selection on cabinets and new concealed lighting to be housed within custom casework. Contractor to provide all cabinet hardware as indicated on the drawings.
	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For architectural cabinets.
	C. Samples: For each exposed product and for each color and finish specified, in manufacturer's standard size.
	D. Samples for Initial Selection: For each type of exposed finish.
	E. Samples for Verification: For the following:
	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For manufacturer.
	1.6 CLOSEOUT SUBMITTALS
	A. Quality Standard Compliance Certificates: AWI Quality Certification Program certificates.
	1.7 QUALITY ASSURANCE
	A. Manufacturer's Qualifications: Employs skilled workers who custom fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.
	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver cabinets until painting and similar finish operations that might damage architectural cabinets have been completed in installation areas. Store cabinets in installation areas or in areas where environmental conditions comply with requirements specified in "Field Conditions" Article.
	1.9 FIELD CONDITIONS
	A. Environmental Limitations with Humidity Control: Do not deliver or install cabinets until building is enclosed, wet-work is complete, and HVAC system is operating and maintaining temperature between 60 and 90 deg F (16 and 32 deg C) and relative humidity between 25 and 55 percent during the remainder of the construction period.
	B. Field Measurements: Where cabinets are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication, and indicate measurements on Shop Drawings. Coordinate fabrication schedule with construction progress to avoid delaying the Work.
	C. Established Dimensions: Where cabinets are indicated to fit to other construction, establish dimensions for areas where cabinets are to fit. Provide allowance for trimming at site, and coordinate construction to ensure that actual dimensions correspond to established dimensions.
	PART 2 -  PRODUCTS
	2.1 ARCHITECTURAL CABINET MANUFACTURERS
	A. Source Limitations: Engage a qualified woodworking firm to assume responsibility for production of architectural cabinets with sequence-matched wood veneers and wood paneling.
	2.2 CABINETS, GENERAL
	A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork Standards for grades of architectural cabinets indicated for construction, finishes, installation, and other requirements.
	2.3 WOOD CABINETS FOR TRANSPARENT FINISH
	A. Architectural Woodwork Standards Grade: Premium.
	B. Type of Construction: Face frame.
	C. Door and Drawer-Front Style: to match historic drawings and photos.
	D. Wood for Exposed and Semi-exposed Surfaces: To match existing wood species in species, cut, profile, grain.
	E. Dust Panels: 1/4-inch (6.4-mm) plywood or tempered hardboard above compartments and drawers unless located directly under tops.
	F. Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting screws from interior of body.
	2.4 WOOD CABINETS FOR OPAQUE FINISH
	A. Architectural Woodwork Standards Grade: Custom.
	B. Type of Construction: Frameless.
	C. Door and Drawer-Front Style: As shown on drawings.
	D. Species for Exposed Lumber Surfaces: Any closed-grain hardwood.
	E. Panel Product for Exposed and Semi-exposed Surfaces: MDF, plywood, or hardwood as indicated.
	F. Dust Panels: 1/4-inch (6.4-mm) plywood or tempered hardboard above compartments and drawers unless located directly under tops.
	G. Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting screws from interior of body.
	2.5 WOOD MATERIALS
	A. Wood Products: Provide materials that comply with requirements of referenced quality standard for each type of architectural cabinet and quality grade specified unless otherwise indicated.
	B. Composite Wood Products: Provide materials that comply with requirements of referenced quality standard for each type of architectural cabinet and quality grade specified unless otherwise indicated.
	2.6 CABINET HARDWARE AND ACCESSORIES
	A. General: Provide cabinet hardware and accessory materials associated with architectural cabinets specified on drawings.
	B. Butt Hinges: 2-3/4-inch (70-mm), five-knuckle steel hinges made from 0.095-inch- (2.4-mm-) thick metal, and as follows:
	C. Frameless Concealed Hinges (European Type): ANSI/BHMA A156.9, B01602, 135 degrees of opening.
	D. Back-Mounted Pulls: ANSI/BHMA A156.9, B02011.
	E. Catches: Magnetic catches, ANSI/BHMA A156.9, B03141.
	F. Adjustable Shelf Standards and Supports: ANSI/BHMA A156.9, B04071; with shelf rests, B04081.
	G. Shelf Rests: ANSI/BHMA A156.9, B04013; metal.
	H. Drawer Slides: ANSI/BHMA A156.9.
	I. Door and Drawer Silencers: ANSI/BHMA A156.16, L03011.
	J. Float Glass for Cabinet Doors: ASTM C1036, Type I, Class 1 (clear).
	K. Tempered Float Glass for Cabinet Shelves: ASTM C1048, Kind FT, Condition A, Type I, Class 1 (clear), Quality-Q3; with exposed edges seamed before tempering, 6 mm thick.
	L. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with ANSI/BHMA A156.18 for BHMA finish number indicated.
	M. For concealed hardware, provide manufacturer's standard finish that complies with product class requirements in ANSI/BHMA A156.9.
	2.7 MISCELLANEOUS MATERIALS
	A. Furring, Blocking, Shims, and Hanging Strips: Softwood or hardwood lumber kiln-dried to less than 15 percent moisture content.
	B. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage. Provide metal expansion sleeves or expansion bolts for post-installed anchors. Use nonferrous-metal or hot-dip galvanized anchors and inserts at inside face of exterior walls and at floors.
	2.8 FABRICATION
	A. Fabricate architectural cabinets to dimensions, profiles, and details indicated. Ease edges and corners to 1/16-inch (1.5-mm) radius unless otherwise indicated.
	B. Complete fabrication, including assembly and hardware application, to maximum extent possible before shipment to Project site. Disassemble components only as necessary for shipment and installation. Where necessary for fitting at site, provide ample allowance for scribing, trimming, and fitting.
	C. Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical work, and similar items. Locate openings accurately and use templates or roughing-in diagrams to produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters and burrs.
	D. Install glass to comply with applicable requirements in Section 088000 "Glazing" and in GANA's "Glazing Manual."
	2.9 SHOP FINISHING
	A. General: Drawings indicate items that are required to be shop finished. Finish these items at manufacturer's shop as specified in this Section. See Section 099123 "Interior Painting" and Section 099300 "Staining and Transparent Finishing" for field finishing of architectural cabinets.
	B. Shop Priming: Shop apply the prime coat including backpriming, if any, for items specified to be field finished. See Section 099123 "Interior Painting" and Section 099300 "Staining and Transparent Finishing" for material and application requirements.
	C. Preparation for Finishing: Comply with referenced quality standard for sanding, filling countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing architectural cabinets, as applicable to each unit of work.
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before installation, condition cabinets to humidity conditions in installation areas for not less than 72 hours.
	3.2 INSTALLATION
	A. Architectural Woodwork Standards Grade: Install cabinets to comply with quality standard grade of item to be installed.
	B. Assemble cabinets and complete fabrication at Project site to extent that it was not completed in the shop.
	C. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure with countersunk, concealed fasteners and blind nailing. Use fine finishing nails for exposed fastening, countersunk and filled flush with cabinet surface.
	D. Install cabinets level, plumb, and true in line to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm) using concealed shims.
	E. Shop Finishes: Touch up finishing after installation of architectural cabinets. Fill nail holes with matching filler.
	F. Field Finishing: See Section 099123 "Interior Painting" and Section 099300 "Staining and Transparent Finishing" for finishing of installed architectural cabinets.
	3.3 ADJUSTING AND CLEANING
	A. Repair damaged and defective cabinets, where possible, to eliminate functional and visual defects. Where not possible to repair, replace architectural cabinets. Adjust joinery for uniform appearance.
	B. Clean, lubricate, and adjust hardware.
	C. Clean cabinets on exposed and semiexposed surfaces. Touch up finishes to restore damaged or soiled areas.
	064300_976 - Wood Stairs
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Section 061000 "Rough Carpentry" for stair framing.
	C. Section 064400 “Ornamental Woodwork” for stair railings.
	1.2 SUMMARY
	A. Section Includes:
	1.3 ACTION SUBMITTALS
	A. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices, and other components.
	B. Product Certificates: For the following:
	1.4 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Shop that employs skilled workers who custom fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.
	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For stairs.
	C. Samples: For each exposed product and for each color and finish specified, in manufacturer's standard size.
	D. Samples for Initial Selection: For each type of exposed finish.
	E. Samples for Verification: For the following:
	1.6 DELIVERY, STORAGE, AND HANDLING
	A. If wood stairs must be stored in other than installation areas, store only in areas where environmental conditions comply with requirements specified in "Field Conditions" Article.
	1.7 FIELD CONDITIONS
	A. Environmental Limitations: Do not deliver or install wood stairs and railings until building is enclosed, wet work is complete, and HVAC system is operating and maintaining temperature and relative humidity at occupancy levels during the remainder of the construction period.
	B. Field Measurements:  Where wood stairs are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication, and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with construction progress to avoid delaying the Work.
	C. Established Dimensions:  Where wood stairs and railings are indicated to fit to other construction, establish dimensions for areas where woodwork is to fit.  Provide allowance for trimming at site, and coordinate construction to ensure that actual dimensions correspond to established dimensions.
	1.8 COORDINATION
	A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of Work specified in other Sections to ensure that wood stairs and railings can be supported and installed as indicated.
	PART 2 -  PRODUCTS
	2.1 WOOD MATERIALS
	A. Wood Products:  Provide materials that comply with requirements of referenced quality standard for each type of woodwork and quality grade specified unless otherwise indicated.
	2.2 MISCELLANEOUS MATERIALS
	A. Furring, Blocking, Shims, and Hanging Strips:  softwood or hardwood lumber, kiln dried to less than 15 percent moisture content.
	B. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.  Provide metal expansion sleeves or expansion bolts for post-installed anchors.  Use nonferrous-metal or hot-dip galvanized anchors and inserts at inside face of exterior walls and at floors.
	2.3 FABRICATION
	A. Fabricate wood stairs to dimensions, profiles, and details indicated.  Ease edges to radius indicated for the following:
	B. Complete fabrication, including assembly, and hardware application, to maximum extent possible before shipment to Project site.  Disassemble components only as necessary for shipment and installation.  Where necessary for fitting at site, provide ample allowance for scribing, trimming, and fitting.
	2.4 SHOP FINISHING
	A. General: Drawings indicate items that are required to be shop finished. Finish these items at manufacturer's shop as specified in this Section. See Section 099300 "Staining and Transparent Finishing" for field finishing of wood stairs.
	B. Shop Priming: Shop apply the prime coat including backpriming, if any, for items specified to be field finished. See Section 099123 "Interior Painting" and Section 099300 "Staining and Transparent Finishing" for material and application requirements.
	C. Preparation for Finishing: Comply with referenced quality standard for sanding, filling countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing architectural cabinets, as applicable to each unit of work.
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before installation, condition wood stairs to average prevailing humidity conditions in installation areas.
	B. Before installing wood stairs, examine shop-fabricated work for completion and complete work as required, including removal of packing.
	3.2 INSTALLATION
	A. Grade:  Install wood stairs to comply with same grade as item to be installed.
	B. Assemble wood stairs and railings and complete fabrication at Project site to the extent that it was not completed in the shop.
	C. Stairs:  Securely anchor carriages to supporting substrates.  Install stairs with treads and risers no more than 1/8 inch (3 mm) from indicated position.
	D. Cut carriages to accurately fit treads and risers.  Glue treads to risers, and glue and nail treads and risers to carriages.
	E. Shop Finishes: Touch up finishing after installation of stairs. Fill nail holes with matching filler.
	F. Field Finishing: See Section 099300 "Staining and Transparent Finishing" for finishing of installed stairs.
	3.3 ADJUSTING AND CLEANING
	A. Repair damaged and defective wood stairs, where possible, to eliminate functional and visual defects.
	B. Clean wood stairs on exposed and semiexposed surfaces.
	071326_976 - SELF ADHERING SHEET WATERPROOFING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. This Section includes the following:
	B. Related Sections include the following:
	1.3 SUBMITTALS
	A. Product Data:  Include manufacturer's written instructions for evaluating, preparing, and treating substrate, technical data, and tested physical and performance properties of waterproofing.
	B. Installer Certificates:  Signed by manufacturers certifying that installers comply with requirements.
	C. Qualification Data:  For Installer.
	D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for waterproofing.
	E. Warranties:  Special warranties specified in this Section.
	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm that is acceptable to waterproofing manufacturer for installation of waterproofing required for this Project.
	B. Source Limitations:  Obtain waterproofing materials through one source from a single manufacturer.
	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver liquid materials to Project site in original packages with seals unbroken, labeled with manufacturer's name, product brand name and type, date of manufacture, and directions for storing and mixing with other components.
	B. Store liquid materials in their original undamaged packages in a clean, dry, protected location and within temperature range required by waterproofing manufacturer.
	C. Remove and replace liquid materials that cannot be applied within their stated shelf life.
	D. Store rolls according to manufacturer's written instructions.
	E. Protect stored materials from direct sunlight.
	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Apply waterproofing within the range of ambient and substrate temperatures recommended by waterproofing manufacturer.  Do not apply waterproofing to a damp or wet substrate.
	B. Maintain adequate ventilation during preparation and application of waterproofing materials.
	1.7 WARRANTY
	A. Special Manufacturer's Warranty:  Manufacturer's standard form in which manufacturer agrees to replace waterproofing material that does not comply with requirements or that fails to remain watertight within specified warranty period.
	B. Special Installer's Warranty:  Signed by Installer, covering Work of this Section, for warranty period of two years.
	PART 2 -  PRODUCTS
	2.1 MODIFIED BITUMINOUS SHEET WATERPROOFING
	A. Modified Bituminous Sheet:  Not less than 60-mil- (1.5-mm-) thick, self-adhering sheet consisting of 56 mils (1.4 mm) of rubberized asphalt laminated to a 4-mil- (0.10-mm-) thick, polyethylene film with release liner on adhesive side.
	2.2 AUXILIARY MATERIALS
	A. General:  Furnish auxiliary materials recommended by waterproofing manufacturer for intended use and compatible with sheet waterproofing.
	B. Primer:  Liquid primer recommended for substrate by manufacturer of sheet waterproofing material.
	C. Surface Conditioner:  Liquid, waterborne surface conditioner recommended for substrate by manufacturer of sheet waterproofing material.
	D. Liquid Membrane:  Elastomeric, two-component liquid, cold fluid applied, trowel grade or low viscosity.
	E. Substrate Patching Membrane:  Low-viscosity, two-component, asphalt-modified coating.
	F. Sheet Strips:  Self-adhering, rubberized-asphalt sheet strips of same material and thickness as sheet waterproofing.
	G. Mastic, Adhesives, and Tape:  Liquid mastic and adhesives, and adhesive tapes recommended by waterproofing manufacturer.
	H. Metal Termination Bars:  Aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) thick, predrilled at 9-inch (229-mm) centers.
	I. Protection Course:  ASTM D 6506, semirigid sheets of fiberglass or mineral-reinforced-asphaltic core, pressure laminated between two asphalt-saturated fibrous liners and as follows:
	2.3 BONDED HDPE OR POLYETHYLENE SHEET WATERPROOFING
	A. Bonded HDPE or Polyethylene Sheet for Horizontal Applications Over Mud Slab:  Uniform, flexible, multilayered-composite sheet membrane consisting of either an HDPE film coated with pressure-sensitive adhesive and protective release liner, total 46-mil (1.2-mm) thickness, or a cross-laminated film of low- and medium-density polyethylene, coated with a modified asphalt layer and a nonwoven geotextile-fabric final layer, total 95-mil (2.4-mm) thickness; with the following physical properties:
	B. Mastic, Adhesives, and Detail Tape:  Liquid mastic and adhesives, and adhesive tapes recommended by waterproofing manufacturer
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance.
	3.2 SURFACE PREPARATION
	A. Clean, prepare, and treat substrates according to manufacturer's written instructions.  Provide clean, dust-free, and dry substrates for waterproofing application.
	B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage and overspray affecting other construction.
	C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other penetrating contaminants or film-forming coatings from concrete.
	D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, holes, and other voids.
	E. Prepare, fill, prime, and treat joints and cracks in substrates.  Remove dust and dirt from joints and cracks according to ASTM D 4258.
	F. Bridge and cover discontinuous deck-to-wall and deck-to-deck joints with overlapping sheet strips.
	G. Corners:  Prepare, prime, and treat inside and outside corners according to ASTM D 6135.
	H. Prepare, treat, and seal vertical and horizontal surfaces at terminations and penetrations through waterproofing and at drains and protrusions according to ASTM D 6135.
	3.3 MODIFIED BITUMINOUS SHEET WATERPROOFING APPLICATION
	A. Install modified bituminous sheets according to waterproofing manufacturer's written instructions and according to recommendations in ASTM D 6135.
	B. Apply primer to substrates at required rate and allow to dry.  Limit priming to areas that will be covered by sheet waterproofing in same day.  Reprime areas exposed for more than 24 hours.
	C. Apply and firmly adhere sheets over area to receive waterproofing.  Accurately align sheets and maintain uniform 2-1/2-inch- (64-mm-) minimum lap widths and end laps.  Overlap and seal seams and stagger end laps to ensure watertight installation.
	D. Two-Ply Application:  Install sheets to form a membrane with lap widths not less than 50 percent of sheet widths to provide a minimum of 2 thicknesses of sheet membrane over areas to receive waterproofing.
	E. Apply continuous sheets over sheet strips bridging substrate cracks, construction, and contraction joints.
	F. Seal exposed edges of sheets at terminations not concealed by metal counterflashings or ending in reglets with mastic.
	G. Install sheet waterproofing and auxiliary materials to tie into adjacent waterproofing.
	H. Repair tears, voids, and lapped seams in waterproofing not complying with requirements.  Slit and flatten fishmouths and blisters.  Patch with sheet waterproofing extending 6 inches (150 mm) beyond repaired areas in all directions.
	I. Install protection course with butted joints over waterproofing membrane immediately.
	J. Correct deficiencies in or remove sheet waterproofing that does not comply with requirements; repair substrates, reapply waterproofing, and repair sheet flashings.
	3.4 FIELD QUALITY CONTROL
	A. Engage a site representative qualified by waterproofing membrane manufacturer to inspect substrate conditions; surface preparation; membrane application, flashings, protection, and drainage components.
	3.5 PROTECTION AND CLEANING
	A. Do not permit foot or vehicular traffic on unprotected membrane.
	B. Protect waterproofing from damage and wear during remainder of construction period.
	C. Clean spillage and soiling from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.
	3.6 BONDED HDPE OR POLYETHYLENE SHEET-WATERPROOFING APPLICATION
	A. Install bonded HDPE or polyethylene sheets according to manufacturer's written instructions.
	B. Horizontal Applications:  Install sheet with HDPE or polyethylene face against substrate.  Accurately align sheets and maintain uniform side and end laps of minimum dimensions required by membrane manufacturer.  Overlap and seal seams, and stagger and tape end laps to ensure watertight installation.
	C. Corners:  Seal lapped terminations and cut edges of sheet waterproofing at inside and outside corners with detail tape.
	D. Seal penetrations through sheet waterproofing to provide watertight seal with detail tape patches or wraps and a liquid-membrane troweling.
	E. Install sheet-waterproofing and auxiliary materials to produce a continuous watertight tie into adjacent waterproofing.
	F. Repair tears, voids, and lapped seams in waterproofing not complying with requirements.  Tape perimeter of damaged or nonconforming area extending 6 inches (150 mm) beyond repaired areas in all directions.  Apply a patch of sheet waterproofing and firmly secure with detail tape.
	072100_976 - THERMAL INSULATION
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Delegated-Design Submittal: For fasteners through insulation complying with performance requirements, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for each product.
	1.5 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and other sources.  Store inside and in a dry location.  Comply with manufacturer's written instructions for handling, storing, and protecting during installation.
	PART 2 -  PRODUCTS
	2.1 GLASS-FIBER BLANKET INSULATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.
	C. Insulation Characteristics:
	2.2 ACCESSORIES
	A. Fasteners:
	B. Penetration Filler: Provide insulated sheathing manufacturer’s recommended polyurethane foam for sealing penetrations of insulated sheathing.
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean substrates of substances that are harmful to insulation or that interfere with insulation attachment.
	3.2 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and applications indicated.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at any time.
	C. Extend insulation to envelop entire area to be insulated.  Cut and fit tightly around obstructions and fill voids with insulation.  Remove projections that interfere with placement.
	D. Provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of insulation units to produce thickness indicated unless multiple layers are otherwise shown or required to make up total thickness.
	3.3 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION
	A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions.  If no specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide permanent placement and support of units.
	B. Glass-Fiber Blanket Insulation:  Install in cavities formed by framing members according to the following requirements:
	3.4 PROTECTION
	A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and other causes.  Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed and protected by permanent construction immediately after installation.
	072600_976 - VAPOR RETARDERS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1.3 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For each product, for tests performed by a qualified testing agency.
	PART 2 -  PRODUCTS
	2.1 VAPOR RETARDERS
	A. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	2.2 ACCESSORIES
	A. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by insulation manufacturers for sealing joints and penetrations in vapor-retarder facings.
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean substrates of substances that are harmful to vapor retarders, including removing projections capable of puncturing vapor retarders.
	3.2 INSTALLATION OF VAPOR RETARDERS
	A. Preparation:  Earth and stone substrates shall be well compacted to produce an even, solid substrate.  Remove loose aggregate or sharp protrusions.
	B. General:  Extend vapor retarder to extremities of slab areas and turn up along edges.
	C. Installation of integrally bonded vapor barrier shall be in accordance with manufacturer’s instructions and ASTM E 1643–98, including but not limited to, the following:
	3. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor barrier with vapor-retarder tape to create an airtight seal between penetrating objects and vapor barrier. Repair any tears or punctures in vapor barriers immediately before concealment by other work.  Cover with vapor-retarder tape or another layer of vapor barrier.
	3.3 PROTECTION
	A. Protect vapor retarders from damage until concealed by permanent construction.
	078446_976 - FIRE RESISTIVE JOINT SYSTEMS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes fire-resistive joint systems for the following:
	B. Related Sections include the following:
	1.2 PERFORMANCE REQUIREMENTS
	A. General:  Provide fire-resistive joint systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of assembly in which fire-resistive joint systems are installed.
	B. Joint Systems in and between Fire-Resistance-Rated Constructions:  Provide systems with assembly ratings equaling or exceeding the fire-resistance ratings of construction that they join, indicated as determined by UL 2079.
	C. For fire-resistive systems exposed to view, provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	1.3 SUBMITTALS
	A. Product Data:  For each type of product provided.  For each fire-resistive joint system, show each kind of construction condition in which joints are installed and relationships to adjoining construction.  Include fire-resistive joint system design designation of testing and inspecting agency acceptable to authorities having jurisdiction that demonstrates compliance with requirements for each condition.
	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain fire-resistive joint systems, for each kind of joint and construction condition indicated, through one source from a single manufacturer.
	B. Fire-Test-Response Characteristics:  Provide fire-resistive joint systems that comply with the following requirements and those specified in Part 1 "Performance Requirements" Article:
	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver fire-resistive joint system products to Project site in original, unopened containers or packages with qualified testing and inspecting agency's classification marking applicable to Project and with intact and legible manufacturers' labels identifying product and manufacturer, date of manufacture, lot number, shelf life, curing time, and mixing instructions for multicomponent materials.
	B. Store and handle materials for fire-resistive joint systems to prevent their deterioration or damage due to moisture, temperature changes, contaminants, or other causes.
	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install fire-resistive joint systems when ambient or substrate temperatures are outside limits permitted by fire-resistive joint system manufacturers or when substrates are wet due to rain, frost, condensation, or other causes.
	B. Ventilate fire-resistive joint systems per manufacturer's written instructions by natural means or, if this is inadequate, forced-air circulation.
	1.7 COORDINATION
	A. Coordinate construction of joints to ensure that fire-resistive joint systems are installed according to specified requirements.
	B. Coordinate sizing of joints to accommodate fire-resistive joint systems.
	C. Notify Owner's inspecting agency at least seven days in advance of fire-resistive joint system installations; confirm dates and times on days preceding each series of installations.
	D. Do not cover up fire-resistive joint system installations that will become concealed behind other construction until Owner's inspecting agency and building inspector of authorities having jurisdiction have examined each installation.
	PART 2 -  PRODUCTS
	2.1 FIRE-RESISTIVE JOINT SYSTEMS
	A. Where required, provide fire-resistive joint systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of assemblies in or between which fire-resistive joint systems are installed.  Fire-resistive joint systems shall accommodate building movements without impairing their ability to resist the passage of fire and hot gases.
	B. Joints in or between Fire-Resistance-Rated Construction:  Provide fire-resistive joint systems with ratings determined per ASTM E 1966 or UL 2079:
	2.2 FIRE-RESISTIVE JOINT SYSTEMS, GENERAL
	A. Compatibility:  Provide fire-resistive joint systems that are compatible with joint substrates, under conditions of service and application, as demonstrated by fire-resistive joint system manufacturer based on testing and field experience.
	B. Exposed Fire-Resistive Joint Systems:  Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	C. Accessories:  Provide components of fire-resistive joint systems, including forming materials that are needed to install fill materials and to comply with Part 1 "Performance Requirements" Article.  Use only components specified by fire-resistive joint system manufacturer and approved by the qualified testing and inspecting agency for systems indicated.
	2.3 FIRE-RESISTIVE JOINT SYSTEMS
	A. UL-classified fire-resistive joint systems refer to alphanumeric designations listed in UL's "Fire Resistance Directory" under product Category XHBN.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for joint configurations, substrates, and other conditions affecting performance of work.
	3.2 PREPARATION
	A. Surface Cleaning:  Clean joints immediately before installing fire-resistive joint systems to comply with fire-resistive joint system manufacturer's written instructions and the following requirements:
	B. Priming:  Prime substrates where recommended in writing by fire-resistive joint system manufacturer using that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto exposed surfaces.
	C. Masking Tape:  Use masking tape to prevent fill materials of fire-resistive joint system from contacting adjoining surfaces that will remain exposed on completion of Work and that would otherwise be permanently stained or damaged by such contact or by cleaning methods used to remove smears from fire-resistive joint system materials.  Remove tape as soon as possible without disturbing fire-resistive joint system's seal with substrates or damaging adjoining surfaces.
	3.3 INSTALLATION
	A. General:  Install fire-resistive joint systems to comply with Part 1 "Performance Requirements" Article and fire-resistive joint system manufacturer's written installation instructions for products and applications indicated.
	B. Install forming/packing/backing materials and other accessories of types required to support fill materials during their application and in position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	C. Install fill materials for fire-resistive joint systems by proven techniques to produce the following results:
	3.4 FIELD QUALITY CONTROL
	A. Remove and replace fire-resistive joint systems where inspections indicate that they do not comply with specified requirements.
	B. Proceed with enclosing fire-resistive joint systems with other construction only after inspection reports are issued and fire-resistive joint systems comply with requirements.
	3.5 CLEANING AND PROTECTING
	A. Clean off excess fill materials adjacent to joints as Work progresses by methods and with cleaning materials that are approved in writing by fire-resistive joint system manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure fire-resistive joint systems are without damage or deterioration at time of Substantial Completion.  If damage or deterioration occurs despite such protection, cut out and remove damaged or deteriorated fire-resistive joint systems immediately and install new materials to produce fire-resistive joint systems complying with specified requirements.
	079200_976 - Joint Sealants
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Joint-Sealant Schedule:  Include the following information:
	1.3 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. As part of mockups listed in other sections of the Project Manual, provide sealant mockup for each type which will interact with materials in mockup panels.  Submit color charts for Architect selection prior to mockup erection.  Architect may select up to 3 colors for each unique sealant location or type in mockup.
	C. Source Limitations:  Obtain each kind of joint sealant from single source from single manufacturer.
	D. Product Testing:  Test joint sealants using a qualified testing agency.
	1.4 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testing and field experience.
	B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and joint substrates.
	C. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	D. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.
	2.2 SILICONE JOINT SEALANTS
	A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 50, for Use NT.
	B. Single-Component, Nonsag, Traffic-Grade, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use T.
	C. Single-Component, Pourable, Traffic-Grade, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade P, Class 100/50, for Use T.
	D. Multicomponent, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 50, for Use NT.
	E. Multicomponent, Pourable, Traffic-Grade, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type M, Grade P, Class 100/50, for Use T.
	F. Mildew-Resistant, Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 25, for Use NT.
	2.3 URETHANE JOINT SEALANTS
	A. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 50, for Use NT.
	B. Single-Component, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920.  Type S, Grade NS, Class 25, for Use T.
	C. Single-Component, Pourable, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type S, Grade P, Class 25, for Use T.
	D. Multicomponent, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 50, for Use NT.
	E. Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 25, for Use T.
	2.4 SOLVENT-RELEASE-CURING JOINT SEALANTS
	A. Butyl-Rubber-Based Joint Sealant:  ASTM C 1311.
	2.5 JOINT SEALANT BACKING
	A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experience and laboratory testing.
	B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin), Type O (open-cell material), Type B (bicellular material with a surface skin) or any of the preceding types, as approved in writing by joint-sealant manufacturer for joint application indicated, and of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance.
	C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint.  Provide self-adhesive tape where applicable.
	2.6 MISCELLANEOUS MATERIALS
	A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in any way, and formulated to promote optimum adhesion of sealants to joint substrates.
	C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instructions.  Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining surfaces.
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove tape immediately after tooling without disturbing joint seal.
	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with sides of joint.
	3.4 FIELD QUALITY CONTROL
	A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows:
	B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that fail to adhere to joint substrates during testing or to comply with other requirements.  Retest failed applications until test results prove sealants comply with indicated requirements.
	3.5 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.
	3.6 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completion.  If, despite such protection, damage or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately so installations with repaired areas are indistinguishable from original work.
	3.7 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces.
	B. Joint-Sealant Application:  Exterior joints in vertical surfaces.
	C. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces.
	D. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.
	E. Joint-Sealant Application: Concealed mastics
	081113_976 - HOLLOW METAL DOORS AND FRAMES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:
	1.3 DEFINITIONS
	A. Minimum Thickness:  Minimum thickness of base metal without coatings.
	B. Standard Hollow Metal Work:  Hollow metal work fabricated according to ANSI/SDI A250.8.
	C. Custom Hollow Metal Work:  Hollow metal work fabricated according to ANSI/NAAMM-HMMA 861.
	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, core descriptions, fire-resistance rating and finishes.
	B. Shop Drawings:  Include the following:
	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain hollow metal work from single source from single manufacturer.
	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit and Project-site storage.  Do not use nonvented plastic.
	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow metal work under cover at Project site.  Place in stacks of five units maximum in a vertical position with heads up, spaced by blocking, on minimum 4-inch- (102-mm-) high wood blocking.  Do not store in a manner that traps excess humidity.
	1.7 COORDINATION
	A. Coordinate installation of anchorages for hollow metal frames.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors.  Deliver such items to Project site in time for installation.
	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering  products that may be incorporated into the work include, but are not limited to, one of the following:
	2.2 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum A40 (ZF120) metallic coating.
	D. Frame Anchors:  ASTM A 591/A 591M, Commercial Steel (CS), 40Z (12G) coating designation; mill phosphatized.
	E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M.
	F. Glazing:  Comply with requirements in Division 08 Section "Glazing."
	2.3 HOLLOW METAL DOORS AND FRAMES
	A. General:  Provide Standard Hollow Metal Doors and Frames may be provided where Manufacturers standard hollow metal doors and frames meet requirements.  Provide Custom Hollow Metal Doors and Frames where Manufacturers standard hollow metal doors and frames do NOT meet requirements.
	2.4 STANDARD HOLLOW METAL DOORS
	A. General:  Provide doors of design indicated, not less than thickness indicated; fabricated with smooth surfaces, without visible joints or seams on exposed faces unless otherwise indicated.  Comply with ANSI/SDI A250.8.
	B. Interior Doors:  Face sheets fabricated from metallic-coated steel sheet.  Provide doors complying with requirements indicated below by referencing ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical performance level:
	C. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcing plates from same material as door face sheets.
	D. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel sheet.
	2.5 STANDARD HOLLOW METAL FRAMES
	A. General:  Comply with ANSI/SDI A250.8 and with details indicated for type and profile.
	B. Interior Frames:  Fabricated from cold-rolled steel sheet.
	C. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcement plates from same material as frames.
	2.6 FRAME ANCHORS
	A. Jamb Anchors:
	B. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch (1.0 mm) thick, and as follows:
	2.7 STOPS AND MOLDINGS
	A. Fixed Frame Moldings:  Formed integral with hollow metal frames, a minimum of 5/8 inch (16 mm) high unless otherwise indicated.
	B. Loose Stops for Glazed Lites in Frames:  Minimum 0.032 inch (0.8 mm) thick, fabricated from same material as frames in which they are installed.
	2.8 FABRICATION
	A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle.  Accurately form metal to required sizes and profiles, with minimum radius for thickness of metal.  Where practical, fit and assemble units in manufacturer's plant.  To ensure proper assembly at Project site, clearly identify work that cannot be permanently factory assembled before shipment.
	B. Tolerances:  Fabricate hollow metal work to tolerances indicated in SDI 117 and ANSI/NAAMM-HMMA 861.
	C. Hollow Metal Doors:
	D. Hollow Metal Frames:  Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	E. Fabricate concealed stiffeners, edge channels, and hardware reinforcement from either cold- or hot-rolled steel sheet.
	F. Hardware Preparation:  Factory prepare hollow metal work to receive templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door Hardware Schedule and templates furnished as specified in Division 08 Section "Door Hardware."
	G. Glazed Lites, Stops and Moldings: Provide stops and moldings around glazed lites where indicated. Form corners of stops and moldings with mitered hairline joints.
	2.9 STEEL FINISHES
	A. Prime Finish:  Apply manufacturer's standard primer immediately after cleaning and pretreating.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame installation.
	C. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces.
	B. Prior to installation, adjust and securely brace welded hollow metal frames for squareness, alignment, twist, and plumbness to the following tolerances:
	C. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.
	3.3 INSTALLATION
	A. General:  Install hollow metal work plumb, rigid, properly aligned, and securely fastened in place; comply with Drawings and manufacturer's written instructions.
	B. Hollow Metal Frames:  Install hollow metal frames of size and profile indicated.  Comply with ANSI/SDI A250.11 and HMMA 840.
	C. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances specified below.  Shim as necessary.
	D. Glazing:  Comply with installation requirements in Division 08 Section "Glazing" and with hollow metal manufacturer's written instructions.
	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  Leave work in complete and proper operating condition.  Remove and replace defective work, including hollow metal work that is warped, bowed, or otherwise unacceptable.
	B. Remove grout and other bonding material from hollow metal work immediately after installation.
	C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	D. Metallic-Coated Surfaces:  Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.
	081416_976 - FLUSH WOOD DOORS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:
	1.3 SUBMITTALS
	A. Product Data:  For each type of door indicated.  Include details of core and edge construction, and trim for openings.  Include factory-finishing specifications.
	B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; construction details not covered in Product Data; location and extent of hardware blocking; and other pertinent data.
	C. Samples for Initial Selection:  For factory-finished doors and non-factory finished doors.
	D. Samples for Verification:
	E. Warranty:  Sample of special warranty.
	1.4 CLOSEOUT SUBMITTALS.
	A. Special warranties.
	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain flush wood doors from single manufacturer.
	B. Quality Standard:  In addition to requirements specified, comply with AWI's "Architectural Woodwork Quality Standards Illustrated" and WDMA I.S.1-A, "Architectural Wood Flush Doors."
	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Comply with requirements of referenced standard and manufacturer's written instructions.
	B. Package doors individually in cardboard cartons and wrap bundles of doors in plastic sheeting.
	C. Mark each door on bottom rail with opening number used on Shop Drawings.
	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy levels during the remainder of the construction period.
	1.8 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace doors that fail in materials or workmanship within specified warranty period.
	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	2.2 DOOR CONSTRUCTION, GENERAL
	A. Low-Emitting Materials:  Provide doors made with adhesives and composite wood products that do not contain urea formaldehyde.
	B. Mineral-Core Doors:
	2.3 VENEERED-FACED DOORS FOR TRANSPARENT OR OPAQUE FINISH
	A. Interior Solid-Core Doors:
	2.4 FABRICATION
	A. Factory fit doors to suit frame-opening sizes indicated.  Comply with clearance requirements of referenced quality standard for fitting unless otherwise indicated.
	B. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply with DHI-WDHS-3.  Comply with final hardware schedules, door frame Shop Drawings, DHI A115-W series standards, and hardware templates.
	2.5 FACTORY FINISHING
	A. General:  Comply with referenced quality standard for factory finishing.  Complete fabrication, including fitting doors for openings and machining for hardware that is not surface applied, before finishing.
	B. Finish doors at factory.
	C. Factory Priming:
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and installed door frames before hanging doors.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 INSTALLATION
	A. Hardware:  For installation, see Division 08 Section "Door Hardware."
	B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and the referenced quality standard, and as indicated.
	C. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge.
	D. Factory-Finished Doors:  Restore finish before installation if fitting or machining is required at Project site.
	3.3 ADJUSTING
	A. Operation:  Rehang or replace doors that do not swing or operate freely.
	B. Finished Doors:  Replace doors that are damaged or that do not comply with requirements.  Doors may be repaired or refinished if work complies with requirements and shows no evidence of repair or refinishing.
	081433_976 - Stile and Rail Wood Doors
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Division 9 Specifications for field finishing of doors.
	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:
	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product, including the following:
	B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door; construction details not covered in Product Data, including those for stiles, rails, panels, and moldings (sticking); and other pertinent data, including the following:
	C. Samples for Verification:
	1.4 INFORMATIONAL SUBMITTALS
	A. Sample Warranty: For special warranty.
	1.5 CLOSEOUT SUBMITTALS.
	A. Special warranties.
	B. Record Documents: For fire-rated doors, list of door numbers and applicable room name and number to which door accesses.
	1.6 QUALITY ASSURANCE
	A. Quality Standard for Doors of Stock and Special Design and Construction:  Comply with WDMA I.S.6A, Industry Standard for Architectural Stile and Rail Doors.
	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Comply with requirements of referenced standard and manufacturer's written instructions.
	B. Package doors individually in opaque plastic bags or cardboard cartons.
	C. Mark each door on bottom rail with opening number used on Shop Drawings.
	1.8 FIELD CONDITIONS
	A. Environmental Limitations: Do not deliver or install doors until building is enclosed and weathertight, wet work is complete and dry, and HVAC system is operating and maintaining temperature between 60 and 90 deg F (16 and 32 deg C) and relative humidity between 25 and 55 percent during remainder of construction period.
	1.9 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace doors that fail in materials or workmanship within specified warranty period.
	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: Obtain stile and rail wood doors from single manufacturer.
	2.2 MATERIALS
	A. Use only materials that comply with referenced standards and other requirements specified.
	B. Panel Products: Any of the following unless otherwise indicated:
	2.3 INTERIOR STILE AND RAIL WOOD DOORS
	A. Interior Stile and Rail Wood Doors: doors complying with AWI Architectural Woodwork Standards and with other requirements specified.
	2.4 STILE AND RAIL WOOD DOOR FABRICATION
	A. Factory fit doors to suit frame-opening sizes indicated, with the following uniform clearances and bevels unless otherwise indicated:
	B. Fabricate stile and rail wood doors in sizes indicated for field fitting.
	C. Factory machine doors for hardware that is not surface applied.
	D. Glazed Openings:  Trim openings indicated for glazing with solid wood moldings, with one side removable.  Miter wood moldings at corner joints.
	E. Transom and Side Panels:
	2.5 FACTORY PRIMING FOR FUTURE PAINTING
	A. Doors for Opaque Finish: Shop prime faces, all four edges, edges of cutouts, and mortises with one coat of wood primer specified in Section 099123 "Interior Painting."
	2.6 FACTORY FINISHING
	A. Comply with referenced quality standard for factory finishing.
	B. Factory finish doors that are indicated to receive transparent finish.
	C. Transparent Finish:
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and installed door frames, with Installer present, before hanging doors.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 INSTALLATION
	A. Hardware: For installation, see Section 087100 "Door Hardware."
	B. Install doors  to comply with manufacturer's written instructions and referenced quality standard, and as indicated.
	C. Factory- Finished Doors: Restore finish before installation if fitting or machining is required at Project site.
	3.3 FIELD QUALITY CONTROL
	A. Inspections:
	B. Repair or remove and replace installations where inspections indicate that they do not comply with specified requirements.
	C. Reinspect repaired or replaced installations to determine if replaced or repaired door installations comply with specified requirements.
	D. Prepare and submit separate inspection report for each fire-rated door assembly indicating compliance with each item listed in NFPA 80 and NFPA 101.
	3.4 ADJUSTING
	A. Operation: Rehang or replace doors that do not swing or operate freely.
	B. Finished Doors: Replace doors that are damaged or do not comply with requirements. Doors may be repaired or refinished if Work complies with requirements and shows no evidence of repair or refinishing.
	083113_976 - ACCESS DOOR AND FRAMES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:
	C. Product Schedule:  Provide complete access door and frame schedule, including types, locations, sizes, latching or locking provisions, and other data pertinent to installation.
	PART 2 -  PRODUCTS
	2.1 ACCESS DOORS AND FRAMES FOR INTERIOR WALLS AND CEILINGS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	B. Source Limitations:  Obtain each type of access door and frame from single source from single manufacturer.
	C. Flush Access Doors with Concealed Flanges:
	2.2 MATERIALS
	A. Steel Sheet:  Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with cold-rolled steel sheet substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), exposed.
	B. Frame Anchors:  Same type as door face.
	C. Inserts, Bolts, and Anchor Fasteners:  Hot-dip galvanized steel according to ASTM A 153/A 153M or ASTM F 2329.
	2.3 FABRICATION
	A. General:  Provide access door and frame assemblies manufactured as integral units ready for installation.
	B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide materials with smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, seam marks, roller marks, rolled trade names, or roughness.
	C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  Furnish attachment devices and fasteners of type required to secure access doors to types of supports indicated.
	D. Recessed Access Doors:  Form face of panel to provide recess for application of applied finish.  Reinforce panel as required to prevent buckling.
	E. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when closed.
	2.4 FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.
	D. Steel and Metallic-Coated-Steel Finishes:
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 INSTALLATION
	A. Comply with manufacturer's written instructions for installing access doors and frames.
	B. Install doors flush with adjacent finish surfaces or recessed to receive finish material.
	3.3 ADJUSTING
	A. Adjust doors and hardware, after installation, for proper operation.
	B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged.
	087100_976_Door Hardware
	087113_976 - AUTOMATIC DOOR OPERATORS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. This Section includes the following:
	B. Related Sections include the following:
	1.3 DEFINITIONS
	A. Activation Device:  Device that, when actuated, sends electrical signal to automatic door operator to open door.
	B. Safety Device:  Device that prevents door from opening or closing.
	1.4 PERFORMANCE REQUIREMENTS
	A. Opening and Closing Forces:  Not more than 15 lbf (67 N applied) 1 inch (25 mm) from the latch edge of the door.
	1.5 SUBMITTALS
	A. Product Data:  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for automatic door operators and activation and safety devices.
	B. Operation and Maintenance Data:  For automatic door operators to include in emergency, operation, and maintenance manuals.
	C. Warranties:  Special warranties specified in this Section.
	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Manufacturer Qualifications:  Company certificate issued by AAADM.
	C. Source Limitations:  Obtain automatic door operators through one source from a single manufacturer.
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	E. UL Standard:  Comply with UL 325.
	F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 1 Section "Project Management and Coordination."
	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify door openings by field measurements before fabrication of exposed covers for automatic door operators and indicate measurements on Shop Drawings.
	1.8 COORDINATION
	A. Templates:  Obtain and distribute to the parties involved templates for doors, frames, and other work specified to be factory prepared for installing automatic door operators.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing automatic door operators to comply with indicated requirements.
	B. Electrical System Roughing-in:  Coordinate layout and installation of automatic door operators with connections to power supplies and security access control system.
	1.9 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of automatic door operators that fail in materials or workmanship within specified warranty period.
	1.10 MAINTENANCE SERVICE
	A. Maintenance:  Beginning at Substantial Completion, provide three months' full maintenance by skilled employees of automatic door operator Installer.  Include quarterly planned and preventive maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and adjusting as required for proper door operation.  Provide parts and supplies same as those used in the manufacture and installation of original equipment.
	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Automatic Door Operators:  ANSI/BHMA A156.19.  Drawings and specifications are based on the following product unless otherwise indicated.
	B. Subject to compliance with requirements, provide the basis of design product or an equal product by one of the following, but are not limited to the following, manufacturers offering products that may be incorporated in the work.
	2.2 MATERIALS
	A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated, complying with standards indicated below:
	B. Welding Rods and Bare Electrodes:  AWS A5.10/A5.10M.
	2.3 AUTOMATIC DOOR OPERATORS, GENERAL
	A. General:  Provide operators of size recommended by manufacturer for door size, weight, and movement; for condition of exposure; and for long-term, maintenance-free operation under normal traffic load for type of occupancy indicated.
	B. Electromechanical Operating System:  Unit powered by permanent-magnet dc motor; with closing speed controlled mechanically by gear train and dynamically by braking action of electric motor, and with manual operation including spring closing with power off.
	C. Hinge Operation:  Refer to Division 8 Section "Door Hardware" to determine type of hinge for each door that door operator shall accommodate.
	D. Housing:  Fabricated from 0.125-inch- (3.2-mm-) thick extruded or formed aluminum.
	E. Exposed Cover:  Fabricated from 0.125-inch- (3.2-mm-) thick extruded aluminum; continuous over full width of door opening; with enclosed end caps, provision for maintenance access, and fasteners concealed when door is in closed position.
	1. Finish:  High-Performance Organic Finish:  3-coat fluoropolymer finish complying with AAMA 2605 and containing not less than 70 percent PVDF resin by weight in both color coat and clear topcoat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	2.4 LOW-ENERGY, POWER-OPERATING DOOR OPERATORS
	A. Standard:  Comply with BHMA A156.19.
	B. Performance Requirements:
	C. Operation:  Power opening and power-assisted spring closing.
	D. Operating System:  Electromechanical.
	E. Microprocessor Control Unit:  Solid-state controls.
	F. Features:
	G. Mounting:  Overhead concealed (or concealed remote location).
	H. Locations: Door A004A at Lace House and Door B003A at Caldwell-Boylston House.
	2.5 ACTIVATION AND SAFETY DEVICES
	A. General:  Provide activation and safety devices in accordance with BHMA standards, for condition of exposure and for long-term, maintenance-free operation under normal traffic load for type of occupancy indicated.  Coordinate activation and safety devices with door operation and door operator mechanisms.
	B. Push-Plate Switch:  Momentary-contact door control switch with flat push-plate actuator with contrasting-colored, engraved message.
	C. Electrical Interlocks:  Unless units are equipped with self-protecting devices or circuits, provide electrical interlocks to prevent activation of operator when door is locked, latched, or bolted.
	2.6 ACCESSORIES
	A. Low-Energy Automatic Door Operator Signage:  Comply with BHMA A156.19.
	2.7 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearance of other components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.
	2.8 ALUMINUM FINISHES
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. High-Performance Organic Finish:  3-coat fluoropolymer finish complying with AAMA 2605 and containing not less than 70 percent PVDF resin by weight in both color coat and clear topcoat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	1.  Color and Gloss:  to match adjacent door paint finish.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances, door and frame supports, and other conditions affecting performance of automatic door operators.
	B. Examine roughing-in for electrical systems to verify actual locations of power connections before automatic door operator installation.
	C. Examine roughing-in for compressed-air piping systems to verify actual locations of piping connections before automatic door operator installation.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 INSTALLATION
	A. General:  Install complete automatic door operator system, including activation and safety devices, control wiring, and remote power units.
	B. Low-Energy Power Door Operator Installation Standard:  Comply with BHMA A156.19 for installation.
	C. Activation and Safety Devices:  Install devices and wiring, including connections to automatic door operators, according to BHMA A156.10 and as follows:
	D. Guide Rails:  Install rails according to BHMA A156.10 including Appendix A, manufacturer's written instructions, and as indicated.
	E. Connect wiring according to Division 16 Section "Conductors and Cables."
	3.3 ADJUSTING
	A. Adjust automatic door operators and activation and safety devices to operate smoothly, easily, and properly, and for safe operation and weathertight closure.
	B. Lubricate operators, hardware, and other moving parts.
	C. After completing installation of exposed, factory-finished automatic door operators, inspect exposed finishes and repair damaged finishes.
	D. Readjust automatic door operators and activation and safety devices after repeated operation of completed installation equivalent to three days' use by normal traffic (100 to 300 cycles).  Lubricate hardware, operating equipment, and other moving parts.
	E. Occupancy Adjustment:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to site outside normal occupancy hours for this purpose, without additional cost.
	088000_976 - Glazing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	1.3 DEFINITIONS
	A. Manufacturers of Glass Products:  Firms that produce primary glass, fabricated glass, or both, as defined in referenced glazing publications.
	B. Glass Thicknesses:  Indicated by thickness designations in millimeters according to ASTM C 1036.
	C. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a specified gas.
	1.4 COORDINATION
	A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.
	1.5 SUBMITTALS
	A. Product Data:  For each glass product and glazing material indicated.
	B. Warranties:  Special warranties specified in this Section.
	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed glazing similar in material, design, and extent to that indicated for this Project; whose work has resulted in glass installations with a record of successful in-service performance; and who employs glass installers for this Project who are certified under the National Glass Association's Certified Glass Installer Program.
	B. Source Limitations for Glass:  Obtain the following through one source from a single manufacturer for each glass type:  clear float glass.
	C. Source Limitations for Glazing Accessories:  Obtain glazing accessories through one source from a single manufacturer for each product and installation method indicated.
	D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect glazing materials according to manufacturer's written instructions and as needed to prevent damage to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or other causes.
	1.8 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature conditions are outside limits permitted by glazing material manufacturers and when glazing channel substrates are wet from rain, frost, condensation, or other causes.
	1.9 WARRANTY
	A. Manufacturer's Special Warranty on Heat-Soaked Tempered Glass:  Manufacturer agrees to replace heat-soaked tempered glass units that spontaneously break due to nickel sulfide (NiS) inclusions at a rate exceeding 0.3 percent (3/1000) within specified warranty period. Coverage for any other cause is excluded.
	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	B. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 16 CFR 1201, Category II.
	C. Thermal and Optical Performance Properties: Provide glass with performance properties specified, as indicated in manufacturer's published test data, based on procedures indicated below:
	D. GLASS PRODUCTS
	E. Annealed Float Glass:  ASTM C 1036, Type I (transparent flat glass), Quality-Q3; of class indicated.
	F. Heat-Treated Float Glass:  ASTM C 1048; Type I (transparent flat glass); Quality-Q3; of class 1 Clear and condition indicated.
	2.2 GLAZING SEALANTS
	A. General:
	B. Glazing Sealant: Acrylic-latex, siliconized caulking complying with ASTM C 920, Type S, Grade NS, Use NT.
	2.3 GLAZING GASKETS
	A. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, complying with standards referenced with name of elastomer indicated below, and of profile and hardness required to maintain watertight seal:
	B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned gaskets of material indicated below; complying with ASTM C 509, Type II, black; and of profile and hardness required to maintain watertight seal:
	C. Lock-Strip Gaskets:  Neoprene extrusions in size and shape indicated, fabricated into frames with molded corner units and zipper lock-strips, complying with ASTM C 542, black.
	2.4 GLAZING TAPES
	A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based elastomeric tape with a solids content of 100 percent; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer rod as recommended in writing by tape and glass manufacturers for application indicated; packaged on rolls with a release paper backing; and complying with ASTM C 1281 and AAMA 800 for products indicated below:
	B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with adhesive on both surfaces; packaged on rolls with release liner protecting adhesive; and complying with AAMA 800 for the following types:
	2.5 MISCELLANEOUS GLAZING MATERIALS
	A. General:  Provide products of material, size, and shape complying with referenced glazing standard, requirements of manufacturers of glass and other glazing materials for application indicated, and with a proven record of compatibility with surfaces contacted in installation.
	B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
	C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5.
	D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore, Type A durometer hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking).
	F. Cylindrical Glazing Sealant Backing: ASTM C 1330, Type O (open-cell material), of size and density to control glazing sealant depth and otherwise produce optimum glazing sealant performance.
	2.6 FABRICATION OF GLAZING UNITS
	A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and face clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer and referenced glazing publications, to comply with system performance requirements.
	B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner that produces square edges with slight kerfs at junctions with outdoor and indoor faces.
	C. Grind smooth and polish exposed glass edges and corners.
	D. Confirm with storefront and curtain wall manufacturer that glazing thicknesses indicated can be accommodated and will be accepted by the systems used on this project.
	2.7 MONOLITHIC FLOAT-GLASS UNITS
	A. Uncoated Clear Float-Glass Units : Class 1 (clear) Kind FT (fully tempered) float glass.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine framing glazing, with Installer present, for compliance with the following:
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 PREPARATION
	A. Clean glazing channels and other framing members receiving glass immediately before glazing.  Remove coatings not firmly bonded to substrates.
	3.3 GLAZING, GENERAL
	A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more stringent requirements are indicated, including those in referenced glazing publications.
	B. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.  Adjust as required by Project conditions during installation.
	C. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or other imperfections that, when installed, could weaken glass and impair performance and appearance.
	D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction sealant-substrate testing.
	E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable for heel bead.
	F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	G. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm) as follows:
	H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing publications.
	I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
	J. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on opposite side, provide adequate anchorage so gasket cannot walk out when installation is subjected to movement.
	K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with sealant recommended by gasket manufacturer.
	3.4 TAPE GLAZING
	A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude slightly above sightline of stops.
	B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to make them fit opening.
	C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover horizontal framing joints by applying tapes to jambs and then to heads and sills.
	D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  Seal joints in tapes with compatible sealant approved by tape manufacturer.
	E. Do not remove release paper from tape until just before each glazing unit is installed.
	F. Apply heel bead of elastomeric sealant.
	G. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at corners and work toward centers of openings.
	H. Apply cap bead of elastomeric sealant over exposed edge of tape.
	3.5 GASKET GLAZING (DRY)
	A. Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings exactly, with allowance for stretch during installation.
	B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with joints miter cut and bonded together at corners.
	C. Center glass lites in openings on setting blocks and press firmly against soft compression gasket by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at corners and work toward centers of openings.  Compress gaskets to produce a weathertight seal without developing bending stresses in glass.  Seal gasket joints with sealant recommended by gasket manufacturer.
	D. Install gaskets so they protrude past face of glazing stops.
	3.6 LOCK-STRIP GASKET GLAZING
	A. Comply with ASTM C 716 and gasket manufacturer's written instructions.  Provide supplementary wet seal and weep system, unless otherwise indicated.
	3.7 CLEANING AND PROTECTION
	A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels, and clean surfaces.
	B. Protect glass from contact with contaminating substances resulting from construction operations, including weld splatter.  If, despite such protection, contaminating substances do come into contact with glass, remove substances immediately as recommended by glass manufacturer.
	C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals during construction, but not less than once a month, for buildup of dirt, scum, alkaline deposits, or stains; remove as recommended in writing by glass manufacturer.
	D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from natural causes, accidents, and vandalism, during construction period.
	E. Wash glass on both exposed surfaces in each area of Project not more than four days before date scheduled for inspections that establish date of Substantial Completion.  Wash glass as recommended in writing by glass manufacturer.
	089000_976 - LOUVERS AND VENTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:
	1.3 DEFINITIONS
	A. Louver Terminology:  Definitions of terms for metal louvers contained in AMCA 501 apply to this Section unless otherwise defined in this Section or in referenced standards.
	B. Horizontal Louver:  Louver with horizontal blades; i.e., the axes of the blades are horizontal.
	C. Vertical Louver:  Louver with vertical blades; i.e., the axes of the blades are vertical.
	D. Drainable-Blade Louver:  Louver with blades having gutters that collect water and drain it to channels in jambs and mullions, which carry it to bottom of unit and away from opening.
	E. Storm-Resistant Louver:  Louver that provides specified wind-driven rain performance, as determined by testing according to AMCA 500-L.
	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design louvers, including comprehensive engineering analysis by a qualified professional engineer, using structural and seismic performance requirements and design criteria indicated.
	B. Structural Performance:  Louvers shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated without permanent deformation of louver components, noise or metal fatigue caused by louver blade rattle or flutter, or permanent damage to fasteners and anchors.  Wind pressures shall be considered to act normal to the face of the building.
	C. Seismic Performance:  Louvers, including attachments to other construction, shall withstand the effects of earthquake motions determined in accordance with IBC 2003 Building Code.
	D. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes, without buckling, opening of joints, overstressing of components, failure of connections, or other detrimental effects.
	E. Louver Performance Ratings:  Provide louvers complying with requirements specified, as demonstrated by testing manufacturer's stock units identical to those provided, except for length and width according to AMCA 500-L.
	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For louvers and accessories.  Include plans, elevations, sections, details, and attachments to other work.  Show frame profiles and blade profiles, angles, and spacing.
	1.6 QUALITY ASSURANCE
	A. Source Limitations:  Obtain louvers and vents from single source from a single manufacturer where indicated to be of same type, design, or factory-applied color finish.
	B. Welding:  Qualify procedures and personnel according to the following:
	C. SMACNA Standard:  Comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" for fabrication, construction details, and installation procedures.
	D. UL and NEMA Compliance:  Provide motors and related components for motor-operated louvers that are listed and labeled by UL and comply with applicable NEMA standards.
	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual dimensions of openings by field measurements before fabrication.
	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), Alloy 6063-T5, T-52, or T6.
	B. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), Alloy 3003 or 5005 with temper as required for forming, or as otherwise recommended by metal producer for required finish.
	C. Aluminum Castings:  ASTM B 26/B 26M, Alloy 319.
	D. Fasteners:  Use types and sizes to suit unit installation conditions.
	E. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.
	2.2 FABRICATION, GENERAL
	A. Assemble louvers in factory to minimize field splicing and assembly.  Disassemble units as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.
	B. Maintain equal louver blade spacing including separation between blades and frames at head and sill, to produce uniform appearance.
	C. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances made for fabrication and installation tolerances, adjoining material tolerances, and perimeter sealant joints.
	D. Include supports, anchorages, and accessories required for complete assembly.
	E. Where indicated provide subsills made of same material as louvers or extended sills for recessed louvers.
	F. Join frame members to each other and to fixed louver blades with fillet welds concealed from view unless otherwise indicated or size of louver assembly makes bolted connections between frame members necessary.
	2.3 FIXED, EXTRUDED-ALUMINUM LOUVERS
	A. Horizontal, Drainable-Blade Louver
	2.4 LOUVER SCREENS
	A. General:  Provide screen at each exterior louver
	B. Secure screen frames to louver frames with stainless-steel machine screws spaced a maximum of 6 inches (150 mm) from each corner and at 12 inches (300 mm) o.c.
	C. Louver Screen Frames:  Fabricate with mitered corners to louver sizes indicated.
	D. Louver Screening for Aluminum Louvers:
	2.5 WALL VENTS (BRICK VENTS)
	A. Cast-Aluminum Wall Vents:
	2.6 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	2.7 ALUMINUM FINISHES
	A. Finish louvers after assembly.
	B. High-Performance Organic Finish:  2-coat fluoropolymer finish complying with AAMA 2604 and containing not less than 70 percent PVDF resin by weight in color coat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and openings, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 PREPARATION
	A. Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of anchorages that are to be embedded in concrete or masonry construction.  Coordinate delivery of such items to Project site.
	3.3 INSTALLATION
	A. Locate and place louvers and vents level, plumb, and at indicated alignment with adjacent work.
	B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to screws where required to protect metal surfaces and to make a weathertight connection.
	C. Form closely fitted joints with exposed connections accurately located and secured.
	D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as indicated.
	E. Repair finishes damaged by cutting, welding, soldering, and grinding.  Restore finishes so no evidence remains of corrective work.  Return items that cannot be refinished in the field to the factory, make required alterations, and refinish entire unit or provide new units.
	F. Protect unpainted galvanized and nonferrous-metal surfaces that will be in contact with concrete, masonry, or dissimilar metals from corrosion and galvanic action by applying a heavy coating of bituminous paint or by separating surfaces with waterproof gaskets or nonmetallic flashing.
	G. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, where weathertight louver joints are required.  Comply with Division 07 Section "Joint Sealants" for sealants applied during louver installation.
	3.4 ADJUSTING AND CLEANING
	A. Clean exposed surfaces of louvers and vents that are not protected by temporary covering, to remove fingerprints and soil during construction period.  Do not let soil accumulate during construction period.
	B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not harmful to finishes.  Thoroughly rinse surfaces and dry.
	C. Restore louvers and vents damaged during installation and construction so no evidence remains of corrective work.  If results of restoration are unsuccessful, as determined by Architect, remove damaged units and replace with new units.
	090190_976_MAINTENANCE OF PAINTING AND COATING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section includes historic treatment of painting as follows:
	1.3 DEFINITIONS
	A. General:  See Section 013591 "Historic Treatment Procedures" for other historic treatment definitions.  See ASTM D 16 for standard coating terms.
	B. Design Reference Sample:  A Sample that represents Architect's prebid selection of work to be matched; it may be existing work or specially produced for Project.
	C. Modern Paint Materials:  Paint materials not designed to match historic paint formulations but that may be required to match historic paint colors.
	1.4 ACTION SUBMITTALS
	A. Product Data:  For each paint system and type of product indicated.  Include recommendations for application and use.  Include test data substantiating that products comply with requirements.
	B. Samples:  For each type of paint system and each pattern, color, and gloss; minimum 6 inches (150 mm) long in least dimension, but not less than whole pattern.
	C. Product List:  For each paint product indicated, include the following:
	D. Qualification Data:  For lead paint removal.
	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified historic treatment specialist(s).
	B. Historic Treatment Program:  Submit before work begins.
	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra paint materials from the same production runs that match products applied and that are packaged with protective covering for storage and identified with labels describing contents, including material, finish, source, and location on building.
	1.7 QUALITY ASSURANCE
	A. Historic Treatment Specialist Qualifications:  A qualified historic painting specialist.
	B. Paint-Remover Manufacturer Qualifications:  A firm regularly engaged in producing paint removers that have been used for similar historic painting applications with successful results, and with factory-trained representatives who are available for consultation and Project-site inspection and assistance at no additional cost.
	C. Color Matching:  Custom computer-match paint colors to colors indicated on Drawings.
	D. Historic Treatment Program:  Prepare a written plan for historic treatment of painting, including each phase or process, protection of surrounding materials during operations, and control of runoff during cleaning, paint removal, repainting, and other processes.  Describe in detail the materials, methods, equipment, and sequence of operations to be used for each phase of work.  Show compliance with indicated methods and procedures related to historic treatment of painting specified in this and other Sections.
	E. Mockups:  Provide mockups for each type of coating system and substrate indicated and each color and finish required to demonstrate aesthetic effects and set quality standards for materials and execution.  Duplicate appearance of approved Sample submittals.
	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 45 deg F (7 deg C).
	1.9 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with historic treatment of painting only when existing and forecasted weather conditions are within the environmental limits set by each manufacturer's written instructions and specified requirements.
	B. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 50 and 95 deg F (10 and 35 deg C).
	C. Do not apply paint in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.
	D. Concealed and undocumented historic items, murals, and similar objects encountered during historic treatment remain Owner's property.  Carefully protect each item or object.
	1.10 SEQUENCING AND SCHEDULING
	A. Perform historic treatment of painting in the following general sequence:
	PART 2 -  PRODUCTS
	2.1 CLEANING MATERIALS
	A. Water:  Potable.
	B. Hot Water:  Water heated to a temperature of 140 to 160 deg F (60 to 71 deg C).
	C. Detergent Solution:  Solution prepared by mixing 2 cups (0.5 L) of tetrasodium polyphosphate, 1/2 cup (125 mL) of laundry detergent that contains no ammonia, 5 quarts (5 L) of 5 percent sodium hypochlorite bleach, and 15 quarts (15 L) of warm water for each 5 gal. (20 L) of solution required.
	D. Mildewcide:  Commercial proprietary mildewcide or a job-mixed solution prepared by mixing 1/3 cup (80 mL) of household detergent that contains no ammonia, 1 quart (1 L) of 5 percent sodium hypochlorite bleach, and 3 quarts (3 L) of warm water.
	E. Abrasives for Ferrous Metal Cleaning:  Aluminum oxide paper, emery paper, fine steel wool, steel scrapers, and steel-wire brushes of various sizes.
	F. Rust Remover:  Manufacturer's standard phosphoric acid-based gel formulation, also called "naval jelly," for removing corrosion from iron and steel.
	2.2 PAINT REMOVERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Alkaline-Paste Paint Remover:  Manufacturer's standard alkaline-paste formulation for removing paint and coatings from masonry, stone, wood, plaster, and metal; and containing no methylene chloride.
	C. Covered or Skin-Forming Alkaline Paint Remover:  Manufacturer's standard covered or skin-forming alkaline formulation for removing paint and coatings from masonry, stone, wood, plaster, and metal; and containing no methylene chloride.
	2.3 MODERN PAINT MATERIALS
	A. General:  See Section 099113 "Exterior Painting" for modern paint materials and application methods unless otherwise indicated in this Section.  Furnish colors as indicated.
	B. Transition Coat:  Paint manufacturer's recommended coating for use where a residual existing coating is not compatible with the paint system.
	2.4 PATCHING MATERIALS
	A. Wood Patching Compound:  Two-part, epoxy-resin patching system; knife-grade formulation as recommended by manufacturer for type of wood repair indicated, tooling time required for the detail of work, and site conditions.  Compound shall be designed for filling voids in damaged wood materials that have deteriorated due to weathering and decay.  Compound shall be capable of filling deep holes and spreading to feather edge.
	B. Metal Patching Compound:  Two-part, polyester-resin metal patching compound; knife-grade formulation as recommended by manufacturer for type of metal repair indicated, tooling time required for the detail of work, and site conditions.  Compound shall be produced for filling metal that has deteriorated due to corrosion.  Filler shall be capable of filling deep holes and spreading to feather edge.
	C. Cementitious Patching Compounds:  Cementitious patching compounds and repair materials specifically manufactured for surface preparation and sanding of cementitious substrates prior to repainting; formulation as recommended by manufacturer for type of cementitious substrate indicated, exposure to weather and traffic, detail of work, and site conditions.
	D. Gypsum-Plaster Patching Compound:  Finish coat plaster and bonding compound according to ASTM C 842 and manufacturer's written instructions. See gypsum veneer plaster specification section for further details.
	PART 3 -  EXECUTION
	3.1 HISTORIC TREATMENT PROCEDURES, GENERAL
	A. General:  Have historic treatment of painting directed by a qualified historic treatment specialist.  Ensure that historic treatment specialist's field supervisors are present when painting begins and during its progress.  In treating historic items, disturb them as minimally as possible and as follows:
	B. Mechanical Abrasion:  Where mechanical abrasion is needed for the work, use only the gentlest mechanical methods, such as scraping and lightly hand sanding, that will not abrade softer substrates, reducing clarity of detail.  Do not use abrasive methods such as rotary sanding, rotary wire brushing, or power tools except as indicated as part of the historic treatment program and as approved by Architect.
	C. Heat Processes:  Do not use torches, heat guns, or heat plates.
	3.2 EXAMINATION
	A. Examine substrates and conditions, with historic treatment specialist present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the painting work.  Comply with paint manufacturer's written instructions for inspection.
	B. Maximum Moisture Content of Substrates:  Do not begin application of coatings unless moisture content of exposed surface is below the maximum value recommended in writing by paint manufacturer and not greater than the following maximum values when measured with an electronic moisture meter appropriate to the substrate material:
	C. Alkalinity:  Do not begin application of coatings unless surface alkalinity is within range recommended by paint manufacturer.  Conduct alkali testing with litmus paper on exposed plaster, cementitious, and masonry surfaces.
	D. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	E. Begin coating application only after unsatisfactory conditions have been corrected and surfaces are dry.
	3.3 PREPARATION
	A. General:  Protect persons, motor vehicles, building site, plants, surrounding surfaces of building being worked on, and surrounding buildings from harm resulting from historic treatment of painting.
	B. Comply with chemical-product manufacturer's written instructions for protecting building and other surfaces against damage from exposure to its products.  Prevent chemical solutions from coming into contact with people, motor vehicles, landscaping, buildings, and other surfaces that could be harmed by such contact.
	3.4 CLEANING
	A. General:  Use only the gentlest, appropriate method necessary to clean surfaces in preparation for painting.  Clean all surfaces, corners, contours, and interstices.
	B. Detergent Cleaning:  Wash surfaces by hand using clean rags, sponges, and bristle brushes.  Scrub surface with detergent solution and bristle brush until soil is thoroughly dislodged and can be removed by rinsing.  Use small brushes to remove soil from joints and crevices.  Dip brush in solution often to ensure that adequate fresh detergent is used and that surface remains wet.  Rinse with water applied by clean rags or sponges.
	C. Solvent Cleaning:  Use solvent cleaning to remove oil, grease, smoke, tar, and asphalt from painted or unpainted surfaces before other preparation work.  Wipe surfaces with solvent using clean rags and sponges.  If necessary, spot-solvent cleaning may be employed just prior to commencement of paint application, provided enough time is allowed for complete evaporation.  Use clean solvent and clean rags for the final wash to ensure that all foreign materials have been removed.  Do not use solvents, including primer thinner and turpentine, that leave residue.
	D. Mildew:  Clean off existing mildew, algae, moss, plant material, loose paint, grease, dirt, and other debris by scrubbing with bristle brush or sponge and detergent solution.  Scrub mildewed areas with mildewcide.  Rinse with water applied by clean rags or sponges.
	E. Chemical Rust Removal:
	F. Mechanical Rust Removal:
	3.5 PAINT REMOVAL
	A. General:  Remove paint where indicated.  Where cleaning methods have been attempted and further removal of the paint is required because of incompatible or unsatisfactory surfaces for repainting, remove paint to extent required by conditions. NOTE: ALL PAINT REMOVAL IS TO BE PERFORMED BY PERSONNEL LICENSED BY SC DHEC FOR LEAD PAINT ABATEMENT.
	B. Equipment:
	C. Paint Removal with Alkaline-Paste Paint Remover:
	D. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
	3.6 SUBSTRATE REPAIR
	A. General:  Repair substrate surface defects that are inconsistent with the surface appearance of adjacent materials and finishes.
	B. Wood Substrate:
	C. Cementitious Material Substrate:
	D. Gypsum-Plaster and Gypsum-Board Substrates:
	E. Metal Substrate:
	3.7 PAINT APPLICATION, GENERAL
	A. Comply with manufacturers' written instructions for application methods and with other Section 099113 "Exterior Painting".
	B. Prepare surfaces to be painted according to the Surface-Preparation Schedule and with manufacturer's written instructions for each substrate condition.
	C. Apply a transition coat over incompatible existing coatings.
	D. Blending Monochromatic Painted Surfaces:  When painting new substrates patched into existing surfaces or touching up missing or damaged finishes, apply coating system specified for the specific substrate.  Apply final finish coat over entire surface from edge to edge and corner to corner.
	3.8 FIELD QUALITY CONTROL
	A. Inspectors:  Owner will engage qualified independent inspectors to perform inspections and prepare test reports.  Allow inspectors use of lift devices and scaffolding, as needed, to perform inspections.
	B. Notify inspectors in advance of times when lift devices and scaffolding will be relocated.  Do not relocate lift devices and scaffolding until inspectors have had reasonable opportunity to inspect work areas at lift device or scaffold location.
	3.9 CLEANUP AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces.  Remove spattered paints by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application.  Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.
	3.10 SURFACE-PREPARATION SCHEDULE
	A. General:  Before painting, prepare surfaces for painting according to applicable requirements specified in this schedule.
	B. Surface Preparation for Level 1 Degree of Surface Degradation:
	C. Surface Preparation for Level 2 Degree of Surface Degradation:
	D. Surface Preparation for Level 3 Degree of Surface Degradation:
	E. Surface Preparation for Level 4 Degree of Surface Degradation:
	092116.23_976 - Gypsum Board Shaft Wall Assemblies
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section includes gypsum board shaft wall assemblies.
	1.3 ACTION SUBMITTALS
	A. Product Data: For each component of gypsum board shaft wall assembly.
	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against weather, condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack panels flat and support them on risers on a flat platform to prevent sagging.
	1.5 FIELD CONDITIONS
	A. Environmental Limitations: Comply with gypsum-shaftliner-board manufacturer's written instructions.
	B. Do not install finish panels until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, moisture damaged, or mold damaged.
	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E119 by an independent testing agency.
	2.2 GYPSUM BOARD SHAFT WALL ASSEMBLIES
	A. Fire-Resistance Rating:  As indicated.
	B. Gypsum Shaftliner Board:
	C. Non-Load-Bearing Steel Framing, General: Complying with ASTM C645 requirements for metal unless otherwise indicated and complying with requirements for fire-resistance-rated assembly indicated.
	D. Studs: Manufacturer's standard profile for repetitive, corner, and end members as follows:
	E. Runner Tracks: Manufacturer's standard J-profile track with manufacturer's standard long-leg length, but at least 2 inches (51 mm) long and matching studs in depth.
	F. Finish Panels:  Gypsum veneer plaster as specified in Section 092613 "Gypsum Veneer Plastering."
	G. Sound Attenuation Blankets: As specified in Section 092613 "Gypsum Veneer Plastering."
	2.3 AUXILIARY MATERIALS
	A. General: Provide auxiliary materials that comply with shaft wall manufacturer's written instructions.
	B. Trim Accessories: Cornerbead, edge trim, and control joints of material and shapes as specified in Section 092613 "Gypsum Veneer Plastering" that comply with gypsum board shaft wall assembly manufacturer's written instructions for application indicated.
	C. Steel Drill Screws: ASTM C1002 unless otherwise indicated.
	D. Track Fasteners: Power-driven fasteners of size and material required to withstand loading conditions imposed on shaft wall assemblies without exceeding allowable design stress of track, fasteners, or structural substrates in which anchors are embedded.
	E. Acoustical Sealant: Section 079219 "Acoustical Joint Sealants."
	F. Gypsum Board Cants:
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine panels before installation. Reject panels that are wet, moisture damaged, or mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 INSTALLATION
	A. General: Install gypsum board shaft wall assemblies to comply with requirements of fire-resistance-rated assemblies indicated and manufacturer's written installation instructions.
	B. Install supplementary framing in gypsum board shaft wall assemblies around openings and as required for blocking, bracing, and support of gravity and pullout loads of fixtures, equipment, services, heavy trim, furnishings, wall-mounted door stops, and similar items that cannot be supported directly by shaft wall assembly framing.
	C. Penetrations: At penetrations in shaft wall, maintain fire-resistance rating of shaft wall assembly by installing supplementary steel framing around perimeter of penetration and fire protection behind boxes containing wiring devices, elevator call buttons and floor indicators, and similar items.
	D. Isolate perimeter of gypsum panels from building structure to prevent cracking of panels while maintaining continuity of fire-rated construction.
	E. Control Joints: Install control joints according to ASTM C840 and in specific locations approved by Architect while maintaining fire-resistance rating of gypsum board shaft wall assemblies.
	F. Gypsum Board Cants: At projections into shaft exceeding 4 inches (102 mm), install gypsum board cants covering tops of projections.
	G. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 1/8 inch (3 mm) from the plane formed by faces of adjacent framing.
	3.3 PROTECTION
	A. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	B. Remove and replace panels that are wet, moisture damaged, or mold damaged.
	092216_976 - NON-STRUCTURAL METAL FRAMING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:
	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1.3 INFORMATION SUBMITTALS
	A. Evaluation Reports:  For firestop tracks, from ICC-ES.
	PART 2 -  PRODUCTS
	2.1 DESCRIPTION
	A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-load-bearing steel framing, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.
	B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.
	2.2 FRAMING SYSTEMS
	A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.
	B. Studs and Runners:  ASTM C 645.
	C. Slip-Type Head Joints:  Provide one of the following:
	1. Clip System: Clips designed for use in head-of-wall deflection conditions that provide a positive attachment of studs to runners while allowing 1-1/2-inch (38-mm) minimum vertical movement.
	a. Subject to compliance with the requirements available products that may be incorporated in the Work include, but are not limited to, the following:
	1) CEMCO, California Expanded Metal Products Co; Deflex Clips.
	2) ClarkDietrich Building Systems; FTC3
	3) Fire Trak Corp; PosiKlip or RediKilp
	4) Steel Network, Inc. (The) VertiClip SLD Series
	D. Firestop Tracks: Top track manufactured to allow partition heads to expand and contract with movement of structure while maintaining continuity of fire-resistance-rated assembly indicated; in thickness not less than indicated for studs and in width to accommodate depth of studs.
	E. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated.
	F. Cold-Rolled Channel Bridging:  Steel, 0.053-inch (1.34-mm) minimum base-metal thickness, with minimum 1/2-inch- (13-mm-) wide flanges.
	G. Resilient Furring Channels: 1/2-inch- (13-mm-) deep, steel sheet members designed to reduce sound transmission.
	H. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.
	2.3 SUSPENSION SYSTEMS
	A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-) diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire.
	B. Hanger Attachments to Concrete:
	C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch in diameter.
	D. Flat Hangers: Steel sheet, [in size indicated on Drawings] [1 by 3/16 inch (25 by 5 mm) by length indicated] <Insert size>.
	E. Carrying Channels: Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.0538 inch (1.367 mm) and minimum 1/2-inch- (13-mm-) wide flanges.
	F. Furring Channels (Furring Members):
	G. Grid Suspension System for Gypsum Board Ceilings:  ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.
	2.4 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in anchors, and structural framing, for compliance with requirements and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 PREPARATION
	A. Suspended Assemblies:  Coordinate installation of suspension systems with installation of overhead structure to ensure that inserts and other provisions for anchorages to building structure have been installed to receive hangers at spacing required to support the Work and that hangers will develop their full strength.
	B. Coordination with Sprayed Fire-Resistive Materials:
	3.3 INSTALLATION, GENERAL
	A. Installation Standard:  ASTM C 754, except comply with framing sizes and spacing indicated.
	B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	C. Install bracing at terminations in assemblies.
	D. Do not bridge building control and expansion joints with non-load-bearing steel framing members.  Frame both sides of joints independently.
	3.4 INSTALLING FRAMED ASSEMBLIES
	A. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	B. Install studs so flanges within framing system point in same direction.
	C. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	D. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural supports or substrates above suspended ceilings, except where partitions are indicated to terminate at suspended ceilings.  Continue framing around ducts penetrating partitions above ceiling.
	E. Direct Furring:
	F. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 1/8 inch (3 mm) from the plane formed by faces of adjacent framing.
	3.5 INSTALLING SUSPENSION SYSTEMS
	A. Install suspension system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	B. Isolate suspension systems from building structure where they abut or are penetrated by building structure to prevent transfer of loading imposed by structural movement.
	C. Suspend hangers from building structure as follows:
	D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports.
	E. Seismic Bracing:  Sway-brace suspension systems with hangers used for support.
	F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other and butt-cut to fit into wall track.
	G. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive finishes.
	092300_976 - GYPSUM PLASTERING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:
	1.3 QUALITY ASSURANCE
	A. Qualifications of Historic Plaster Repair Contractor: Must be experienced in all phases of historic plaster repair.
	B. Mockups:  Before plastering, install mockups of at least 100 sq. ft. (9 sq. m) in surface area to demonstrate aesthetic effects and set quality standards for materials and execution.
	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against damage from weather, direct sunlight, surface contamination, corrosion, construction traffic, and other causes.
	1.5 PROJECT CONDITIONS
	A. Comply with ASTM C 842 requirements or gypsum plaster manufacturer's written recommendations, whichever are more stringent.
	B. Room Temperatures:  Maintain temperatures at not less than 55 deg F (13 deg C) or greater than 80 deg F (27 deg C) for at least seven days before application of gypsum plaster, continuously during application, and for seven days after plaster has set or until plaster has dried.
	C. Avoid conditions that result in gypsum plaster drying out too quickly.
	D. Protect and cover all adjacent architectural features and work completed by other trades.
	PART 2 -  PRODUCTS
	2.1 WOOD LATH:
	A. In areas where existing lath is missing or beyond repair, provide new wood lath to match existing wood lath in profile and attach to existing framing using fasteners specified in this section.
	2.2 BASE-COAT PLASTER MATERIALS
	A. Gypsum Wood-Fibered Plaster:
	B. Aggregates for Base-Coat Plasters:  ASTM C 35, sand.
	2.3 FINISH-COAT PLASTER MATERIALS
	A. Gypsum Ready-Mixed Finish Plaster:  Manufacturer's standard, mill-mixed, gaged, interior finish.
	B. Aggregates for Float Finishes: sand, ASTM C 35, and graded per ASTM C 842.
	2.4 PLASTER MIXES
	A. Mixing:  Comply with ASTM C 842 and manufacturer's written instructions for applications indicated.
	2.5 MISCELLANEOUS MATERIALS
	A. Water for Mixing and Finishing Plaster:  Potable and free of substances capable of affecting plaster set or of damaging plaster, lath, or accessories.
	B. Bonding Compound, for areas of attachment of new plasterwork to existing wood lathe:  ASTM C 631.
	C. Fasteners for Attaching Wood Lath to Substrates:  Stainless steel siding nails.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine wood framing, substrates, and frames, for compliance with requirements and other conditions affecting performance of the Work.
	B. Evaluate existing plaster conditions.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 PREPARATION
	A. Protect adjacent work from soiling, spattering, moisture deterioration, and other harmful effects caused by plastering.
	B. At holes where plaster is missing and wood lath is either missing or intact, cut back damaged areas to a square edge to provide a clean patch.
	C. At modern patches, evaluate their soundness and remove if necessary.
	D. At exposed wood lath, re-secure to existing framing with stainless steel nails or pre-drill holes for deck screw attachment. Clean out keys and vacuum clean. Attach perimeter of sound plaster with conservation adhesive, allow to coalesce as necessary. Rake perimeter of hole for  replacement plaster to tuck in behind the existing plaster.
	E. Replace missing wood lath with similar materials and fasteners as specified. It is not appropriate to mix wood and metal lath.
	F. Dampen wood lath until the surface is damp, and apply a bonding agent to existing exposed wood lath to strengthen bond between new plaster and existing wood.
	G. At existing sound plaster bases/ delaminating top coats: Remove all delaminating top coats and prepare plasterwork for repairs.
	H. For cracks: rake out existing cracks in preparation for plaster repair carefully. Do not rake out cracks that would weaken the plaster stability by cutting the fiber binder that is still bridging the crack until after stabilization with adhesives.
	3.3 PLASTER APPLICATION
	A. General:  Comply with ASTM C 842.
	B. Base Coats:
	C. Finish Coats:
	D. Plaster Finishes:
	E. Large area repair: Adhere the perimeter of the opening and fill with two to three layers of the basecoat plaster, no more than 5/16″ per coat, and a finish coat, flush with the surrounding surfaces.
	F. Small area repair:
	G. Crack fill repair: rake crack only if fibrous binder is rendered; if crack fiber is intact do not rake.
	H. Surface delaminations: remove as necessary, and replace with finish coat material, flush with the surrounding surfaces. Skim surface for cosmetic effect with joint compound, either ready mix or setting type.
	I. Patching holes in ceilings:
	J. Bonding Compound:  Apply on unit masonry plaster bases and to existing wood lath as applicable.
	K. Concealed Plaster:
	3.4 PLASTER REPAIRS
	A. Repair or replace work to eliminate cracks, dents, blisters, buckles, crazing and check cracking, dry outs, efflorescence, sweat outs, and similar defects and where bond to substrate has failed.
	3.5 CLEANING AND PROTECTION
	A. Remove temporary protection and enclosure of other work.  Promptly remove plaster from door frames, windows, and other surfaces not indicated to be plastered.  Repair floors, walls, and other surfaces stained, marred, or otherwise damaged during plastering.
	B. Allow plaster materials to cure per manufacturer's recommendations before application of finish paint coatings.
	092613_976 - GYPSUM VENEER PLASTERING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:
	1.3 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials in original packages, containers, and bundles bearing brand name and identification of manufacturer or supplier.
	B. Store materials inside under cover and keep them dry and protected against damage from weather, direct sunlight, surface contamination, corrosion, construction traffic, and other causes.
	C. Stack panels flat on leveled supports off floor or slab to prevent sagging.
	1.4 FIELD CONDITIONS
	A. Environmental Limitations:  Comply with ASTM C 843 requirements or gypsum veneer plaster manufacturer's written recommendations, whichever are more stringent.
	B. Room Temperatures:  Maintain not less than 55 deg F (13 deg C) or more than 80 deg F (27 deg C) for seven days before application of gypsum base and gypsum veneer plaster, continuously during application, and after application until veneer plaster is dry.
	C. Avoid conditions that result in gypsum veneer plaster drying too rapidly.
	D. Do not install panels that are wet, moisture damaged, or mold damaged.
	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations:  Obtain gypsum veneer plaster products, including gypsum base for veneer plaster, joint reinforcing tape, and embedding material, from single manufacturer.
	2.2 GYPSUM VENEER PLASTER
	A. Two-Component Gypsum Veneer Plaster:  ASTM C 587, with separate formulations; one for base-coat application and one for finish-coat application over substrates.
	2.3 PANEL PRODUCTS
	A. Panel Size:  Provide in maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.
	B. Gypsum Base for Veneer Plaster:  ASTM C 1396/C 1396M.
	C. Glass-Mat Interior Gypsum Board:  ASTM C 1658/C 1658M.  With moisture- and mold-resistant core; glass-mat facing on both sides of panel.
	2.4 TRIM ACCESSORIES
	A. Standard Trim:  ASTM C 1047, provided or approved by manufacturer for use in gypsum veneer plaster applications indicated.
	2.5 JOINT REINFORCING MATERIALS
	A. General:  Comply with joint strength requirements in ASTM C 587 and with gypsum veneer plaster manufacturer's written recommendations for each application indicated.
	B. Joint Tape:
	C. Embedding Material for Joint Tape:
	2.6 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced product standards and manufacturer's written recommendations.
	B. Bonding Agent:  ASTM C 631, polyvinyl acetate.
	C. Steel Drill Screws:  ASTM C 1002 unless otherwise indicated.
	D. Patching Mortar:  Dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for handling and placing.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine panels before installation.  Reject panels that are wet, moisture damaged, or mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 INSTALLING PANELS, GENERAL
	A. Gypsum Base for Veneer Plaster:  Apply according to ASTM C 844 unless manufacturer's written recommendations are more stringent.
	B. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1/16 inch (1.6 mm) of open space between panels.  Do not force into place.
	C. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or back-blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not locate joints, other than control joints, at corners of framed openings.
	D. Attach panels to studs so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	E. Attach panels to framing provided at openings and cutouts.
	F. Form control joints with space between edges of adjoining panels.
	G. Cover both sides of partition framing with panels in concealed spaces, including above ceilings, except in internally braced chases.
	H. Wood Framing:  Install panels over wood framing, with "floating" internal corner construction.  Do not attach panels across the flat grain of wide-dimension lumber, including floor joists and headers.  "Float" panels over these members or provide control joints to counteract wood shrinkage.
	I. Fastener Spacing:  Comply with ASTM C 844, manufacturer's written recommendations, and fire-resistance-rating requirements.
	3.3 INSTALLING PANELS
	A. Install panels for veneer plaster in locations indicated on Drawings.
	B. Single-Layer Application:
	C. Fasteners:  Drive fasteners flush with gypsum base surface.  Do not overdrive fasteners or cause surface depressions.
	D. Single-Layer Fastening Methods:  Apply gypsum base panels to supports with steel drill screws.
	3.4 INSTALLING TRIM ACCESSORIES
	A. General:  Install trim with back flanges intended for fasteners, and attach to framing with same fasteners used for panels.  Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints:  Install according to ASTM C 844 and in specific locations approved by Architect.
	C. Trim:  Install in the following locations:
	3.5 INSTALLING JOINT REINFORCEMENT
	A. Gypsum Base:  Reinforce interior angles and flat joints with joint tape and embedding material to comply with ASTM C 843 and with gypsum veneer plaster manufacturer's written recommendations.
	3.6 GYPSUM VENEER PLASTERING
	A. Gypsum Veneer Plaster Mixing:  Mechanically mix gypsum veneer plaster materials to comply with ASTM C 843 and with gypsum veneer plaster manufacturer's written recommendations.
	B. Gypsum Veneer Plaster Application:  Comply with ASTM C 843 and with veneer plaster manufacturer's written recommendations.
	C. Concealed Surfaces:  Do not omit gypsum veneer plaster behind cabinets, furniture, furnishings, and similar removable items.
	D. Gypsum Veneer Plaster Finish:  Smooth-troweled finish to match existing plaster finish.
	3.7 PROTECTION
	A. Protect installed gypsum veneer plaster from damage from weather, condensation, construction, and other causes during remainder of the construction period.
	B. Remove and replace gypsum veneer plaster and gypsum base panels that are wet, moisture damaged, or mold damaged.
	092900_976 - GYPSUM BOARD
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	1.3 QUALITY ASSURANCE
	A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.
	B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.
	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1.5 DELIVERY, STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against weather, condensation, direct sunlight, construction traffic, and other potential causes of damage.  Stack panels flat and supported on risers on a flat platform to prevent sagging.
	1.6 FIELD CONDITIONS
	A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.
	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.
	B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.
	2.2 GYPSUM BOARD, GENERAL
	A. Size:  Provide maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.
	2.3 INTERIOR GYPSUM BOARD
	A. Manufacturers:  Subject to compliance with performance and LEED requirements, provide one of the following.  Basis-of-Design Product: American Gypsum
	B. Gypsum Board, Type X:  ASTM C 1396/C 1396M.
	C. Gypsum Ceiling Board:  ASTM C 1396/C 1396M.
	D. Moisture and Mold-Resistant Gypsum Board: ASTM C 1396, C 473, C840, D 3273, G 21. With moisture- and mold-resistant core and paper surfaces.
	2.4 TRIM ACCESSORIES
	A. Interior Trim:  ASTM C 1047.
	2.5 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	D. Joint Compound for Tile Backing Panels:
	2.6 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	C. Thermal and Sound Attenuation Insulation:  As specified in Division 07 Section “Thermal Insulation”.
	D. Acoustical Joint Sealant As specified in Division 07 Section “Joint Sealant”.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1/16 inch (1.5 mm) of open space between panels.  Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not make joints other than control joints at corners of framed openings.
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except floors.  Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these locations and trim edges with edge trim where edges of panels are exposed.  Seal joints between edges and abutting structural surfaces with acoustical sealant.
	H. Wood Framing: Install gypsum panels over wood framing, with floating internal corner construction. Do not attach gypsum panels across the flat grain of wide-dimension lumber, including floor joists and headers. Float gypsum panels over these members or provide control joints to counteract wood shrinkage.
	I. STC-Rated Assemblies:  Seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical sealant at both faces of partitions at perimeters and through penetrations.  Comply with ASTM C 919 and with manufacturer's written recommendations for locating edge trim and closing off sound-flanking paths around or through assemblies, including sealing partitions above acoustical ceilings.
	J. Install sound attenuation blankets before installing gypsum panels unless blankets are readily installed after panels have been installed on one side.
	3.3 APPLYING INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	3.4 INSTALLATION OF TILE BACKING PANELS
	A. Cementitious Backer Units: ANSI A108.11, at locations indicated to receive tile.
	B. Water-Resistant Backing Board: Install where indicated with 1/4-inch (6.4-mm) gap where panels abut other construction or penetrations.
	C. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a uniform plane across panel surfaces.
	3.5 INSTALLING TRIM ACCESSORIES
	A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels.  Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints:  Install control joints at locations indicated on Drawings and according to ASTM C 840 and in specific locations approved by Architect for visual effect.
	C. Interior Trim:  Install in the following locations:
	3.6 FINISHING GYPSUM BOARD
	A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  Promptly remove residual joint compound from adjacent surfaces.
	B. Prefill open joints and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to receive tape.
	D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM C 840:
	3.7 PROTECTION
	A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other non-drywall surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall application.
	B. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	C. Remove and replace panels that are wet, moisture damaged, and mold damaged.
	093000_976 - TILING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	1.3 DEFINITIONS
	A. Remove:  Detach items from existing construction and legally dispose of them off-site.
	B. Existing to Remain:  Existing items of construction that are not to be permanently removed and that are not otherwise indicated to be removed.
	C. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and store within space, clearly labeled, for next phase of work.
	D. General:  Definitions in the ANSI A108 series of tile installation standards and in ANSI A137.1 apply to Work of this Section unless otherwise specified.
	E. ANSI A108 Series:  ANSI A108.01, ANSI A108.02, ANSI A108.1A, ANSI A108.1B, ANSI A108.1C, ANSI A108.4, ANSI A108.5, ANSI A108.6, ANSI A108.8, ANSI A108.9, ANSI A108.10, ANSI A108.11, ANSI A108.12, ANSI A108.13, ANSI A108.14, ANSI A108.15, ANSI A108.16, and ANSI A108.17, which are contained in "American National Standard Specifications for Installation of Ceramic Tile."
	F. Module Size:  Actual tile size plus joint width indicated.
	G. Face Size:  Actual tile size, excluding spacer lugs.
	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain the property of Owner.
	1.5 PREINSTALLATION MEETINGS
	A. Predemolition Conference:  Conduct conference at Project site.
	1.6 INFORMATIONAL SUBMITTALS
	A. Predemolition Photographs or Video: Show existing conditions of adjoining construction, including finish surfaces, that might be misconstrued as damage caused by demolition operations. Comply with Section 013233 "Photographic Documentation." Submit before Work begins.
	1.7 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show locations of each type of tile and tile pattern, including mosaic designs in borders and field locations.  Show widths, details, and locations of expansion, contraction, control, and isolation joints in tile substrates and finished tile surfaces.
	C. Samples for Verification:
	1.8 CLOSEOUT SUBMITTALS
	A. Inventory:  Submit a list of items that have been removed and salvaged that may be uncovered as indicated under item 1.4.B above.
	1.9 QUALITY ASSURANCE
	A. Source Limitations for Tile:  Obtain tile of each type and color or finish from one source or producer.
	B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality for each mortar, adhesive, and grout component from one manufacturer and each aggregate from one source or producer.
	C. Source Limitations for Other Products:  Obtain each of the following products specified in this Section from a single manufacturer for each product:
	D. Preinstallation Conference:  Conduct conference at Project site. Contractor, Subcontractor, Material Suppliers, Manufacturer’s Representatives, Architect, Owner’s Representatives shall be notified of conference. A minimum notice of one week (5 business days) shall be given to all parties.
	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver and store packaged materials in original containers with seals unbroken and labels intact until time of use.  Comply with requirements in ANSI A137.1 for labeling tile packages.
	B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination can be avoided.
	D. Store liquid materials in unopened containers and protected from freezing.
	E. Handle tile that has temporary protective coating on exposed surfaces to prevent coated surfaces from contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, remove coating from bonding surfaces before setting tile.
	1.11 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install tile until construction in spaces is complete and ambient temperature and humidity conditions are maintained at the levels indicated in referenced standards and manufacturer's written instructions.
	B. Retain "Historic Areas" Paragraph below if historic removal or dismantling is required.
	C. Historic Areas:  Demolition and hauling equipment and other materials shall be of sizes that clear surfaces within existing exterior openings, including temporary protection of exterior openings.  Protect all surfaces at exterior openings that are indicated to remain and to be restored.
	D. Storage or sale of removed items or materials on-site is not permitted.
	E. Utility Service:  Maintain existing utilities on site indicated to remain and protect them against damage during selective demolition operations.
	F. Maintain fire-protection facilities in service during selective demolition operations
	1.12 EXTRA MATERIALS
	A. Furnish extra materials that match and are from same production runs as products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	PART 2 -  PRODUCTS
	2.1 PRODUCTS, GENERAL
	A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1 for types, compositions, and other characteristics indicated.
	B. ANSI Standards for Tile Installation Materials:  Provide materials complying with ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced by TCA installation methods specified in tile installation schedules, and other requirements specified.
	C. Factory Blending:  For tile exhibiting color variations within ranges, blend tile in factory and package so tile units taken from one package show same range in colors as those taken from other packages and match approved Samples.
	D. Factory-Applied Temporary Protective Coating:  Where indicated under tile type, protect exposed surfaces of tile against adherence of mortar and grout by precoating with continuous film of petroleum paraffin wax, applied hot.  Do not coat unexposed tile surfaces.
	2.2 TILE PRODUCTS
	A. Basis of Design Manufacturers: The following manufacturers are indicated throughout this section. The contact information for each is provided below for convenience:
	B. Custom Unglazed Porcelain Mosaic Floor Tile Types: PMT-1, PMT-2, PMT-3, PMT-4, PMT-5, PMT-6, PMT-7, PMT-8, and PMT-9.
	C. Glazed Wall Tile Types: CT-1, CTB-1, and CTT-1.
	2.3 THRESHOLDS
	A. General:  Fabricate to sizes and profiles indicated or required to provide transition between adjacent floor finishes.
	B. Natural Stone Thresholds:  ASTM C 503, with a minimum abrasion resistance of 12 per ASTM C 1353 or ASTM C 241 and with honed finish.
	2.4 TILE BACKING PANELS
	A. See Specification Section 092900 “Gypsum Board”. Provide new tile backing panel under all new tile wall substrates.
	2.5 WATERPROOF MEMBRANES
	A. General: Manufacturer's standard product that is recommended by the manufacturer for the application indicated.  Include reinforcement and accessories recommended by manufacturer.
	B. Thin Set Waterproof Membrane - Polyethylene Sheet:  Polyethylene faced on both sides with fleece webbing; 0.008-inch (0.203-mm) nominal thickness.
	2.6 CRACK ISOLATION MEMBRANE
	A. General:  Manufacturer's standard product, selected from the following that complies with ANSI A118.12 for standard performance and is recommended by the manufacturer for the application indicated.  Include reinforcement and accessories recommended by manufacturer.
	B. Polyethylene Sheet:  Polyethylene faced on both sides with fleece webbing; 0.008-inch (0.203-mm) nominal thickness.
	2.7 SETTING MATERIALS
	B. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4.
	C. Portland Cement Mortar (Thickset) Installation Materials: ANSI A108.02.
	2.8 GROUT MATERIALS
	A. Sand-Portland Cement Grout: ANSI A108.10, consisting of white or gray cement and white or colored aggregate as required to produce color indicated.
	2.9 MISCELLANEOUS MATERIALS
	A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based formulation provided or approved by manufacturer of tile-setting materials for installations indicated.
	B. Temporary Protective Coating:  Either product indicated below that is formulated to protect exposed surfaces of tile against adherence of mortar and grout; compatible with tile, mortar, and grout products; and easily removable after grouting is completed without damaging grout or tile.
	C. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and grout surfaces, specifically approved for materials and installations indicated by tile and grout manufacturers.
	D. Grout Sealer:  Manufacturer's standard silicone product for sealing grout joints and that does not change color or appearance of grout.
	E. Tile and Grout Sealer (solvent-based): Manufacturer's standard product for sealing unglazed grout joints and that does not change color or appearance of grout.
	2.10 MIXING MORTARS AND GROUT
	A. Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers' written instructions.
	B. Add materials, water, and additives in accurate proportions.
	C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and other procedures to produce mortars and grouts of uniform quality with optimum performance characteristics for installations indicated.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of installed tile.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 PREPARATION
	A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with adhesives or thin-set mortar with trowelable leveling and patching compound specifically recommended by tile-setting material manufacturer.
	B. Blending:  For tile exhibiting color variations, verify that tile has been factory blended and packaged so tile units taken from one package show same range of colors as those taken from other packages and match approved Samples.  If not factory blended, either return to manufacturer or blend tiles at Project site before installing.
	C. Field-Applied Temporary Protective Coating:  If indicated under tile type or needed to prevent grout from staining or adhering to exposed tile surfaces, precoat them with continuous film of temporary protective coating, taking care not to coat unexposed tile surfaces.
	3.3 TILE INSTALLATION
	A. Comply with TCNA's "Tile Council of North America" handbook for TCNA installation methods specified in tile installation schedules.  Comply with parts of the ANSI A108 Series "Specifications for Installation of Ceramic Tile" that are referenced in TCNA installation methods, specified in tile installation schedules, and apply to types of setting and grouting materials used.
	B. Extend tile work into recesses and under or behind equipment and fixtures to form complete covering without interruptions unless otherwise indicated.  Terminate work neatly at obstructions, edges, and corners without disrupting pattern or joint alignments.
	C. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, and other penetrations so plates, collars, or covers overlap tile.
	D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges.
	E. Jointing Pattern:  Lay tile in pattern as indicated on the drawings. Lay out tile work and center tile fields in both directions in each space or on each wall area.  Lay out tile work to minimize the use of pieces that are less than half of a tile.  Provide uniform joint widths unless otherwise indicated.
	F. Joint Widths:  Install tiles with joint widths specified by manufacturer. If none specified or otherwise indicated in drawings, install tile with the following joint widths:
	G. Layout tile wainscots to dimensions indicated.
	H. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, contraction, and isolation joints, where indicated.  Form joints during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints after installing tiles.
	I. Where joints occur in concrete substrates, locate joints in tile surfaces directly above them.
	J. Stone Thresholds:  Install stone thresholds in same type of setting bed as adjacent floor unless otherwise indicated.
	K. Metal Edge Strips: N/A
	L. Grout Sealer:  Apply grout sealer to cementitious grout joints in tile floors and tile walls according to grout-sealer manufacturer's written instructions.  As soon as grout sealer has penetrated grout joints, remove excess sealer and sealer from tile faces by wiping with soft cloth.
	3.4 WATERPROOFING INSTALLATION
	A. Install waterproofing to comply with ANSI A108.13 and manufacturer's written instructions to produce waterproof membrane of uniform thickness that is bonded securely to substrate. When waterproofing is specified for floor only, extend membrane up adjacent walls a minimum of 3”.
	B. Allow waterproofing to cure and verify by testing that it is watertight before installing tile or setting materials over it.
	3.5 CRACK ISOLATION MEMBRANE INSTALLATION
	A. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written instructions to produce membrane of uniform thickness and bonded securely to substrate.
	B. Do not install tile or setting materials over crack isolation membrane until membrane has cured.
	C. Limit installation of crack isolation membrane to over cracks identified by contractor and tile installer and as coordinate with architect.
	3.6 CLEANING AND PROTECTING
	A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are free of foreign matter.
	B. Protect installed tile work with kraft paper or other heavy covering during construction period to prevent staining, damage, and wear.  If recommended by tile manufacturer, apply coat of neutral protective cleaner to completed tile walls and floors.
	C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is completed.
	D. Before final inspection, remove protective coverings and rinse neutral protective cleaner from tile surfaces.
	3.7 INTERIOR TILE INSTALLATION SCHEDULE
	A. Interior Floor Installations, Wood Subfloor:
	B. Interior Wall Installation, Wood or Metal Studs:
	096513_976 - RESILIENT BASE AND ACCESSORIES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Samples for Verification:  For each type of product indicated and for each color, texture, and pattern required in manufacturer's standard-size Samples, but not less than 12 inches (300 mm) long.
	C. Product Schedule: For resilient base and accessory products. Use same designations indicated on Drawings.
	1.3 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 50 deg F (10 deg C) or more than 90 deg F (32 deg C).
	1.5 FIELD CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 deg F (21 deg C) or more than 95 deg F (35 deg C), in spaces to receive resilient products during the following time periods:
	B. After installation and until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, but not less than 55 deg F (13 deg C) or more than 95 deg F (35 deg C).
	C. Install resilient products after other finishing operations, including painting, have been completed.
	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Verify products comply with the requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."
	2.2 RUBBER MOLDING ACCESSORIES
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Description:  Resilient edge and ramp profiles for flooring transitions.
	C. Profile and Dimensions:  As indicated on Drawings.
	D. Locations:  As indicated on Drawings.
	E. Colors and Patterns:  To be selected from manufacturer’s full range.
	2.3 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic-cement-based formulation provided or approved by resilient-product manufacturer for applications indicated.
	B. Adhesives:  Water-resistant type recommended by resilient-product manufacturer for resilient products and substrate conditions indicated.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 PREPARATION
	A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient products.
	B. Concrete Substrates for Resilient Accessories:  Prepare horizontal surfaces according to ASTM F 710.
	C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; remove bumps and ridges to produce a uniform and smooth substrate.
	D. Do not install resilient products until they are the same temperature as the space where they are to be installed.
	E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient products.
	3.3 RESILIENT ACCESSORY and METAL EDGE INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient accessories.
	B. Resilient Molding and Metal Edge Accessories:  Butt to adjacent materials and tightly adhere to substrates throughout length of each piece.  Install reducer strips at edges of floor covering that would otherwise be exposed.
	3.4 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protecting resilient products.
	B. Perform the following operations immediately after completing resilient-product installation:
	C. Protect resilient products from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	D. Cover resilient products subject to wear and foot traffic until Substantial Completion.
	096813_976 - Tile Carpeting
	097200_976 - WALL COVERINGS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Show location and extent of each wall-covering type. Indicate patterns, seams and termination points. Mural wallcovering shall require scale and field measurement confirmation for final wallcovering run – include field measurements in shop drawings.
	C. Samples: For each type of wall covering and for each color, pattern, texture, and finish specified, full width by 36-inch long in size.
	D. Product Schedule: For wall coverings. Use same designations indicated on Drawings.
	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Product Test Reports: For each wall covering, for tests performed by a qualified testing agency.
	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For wall coverings to include in maintenance manuals.
	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, from the same product run, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1.8 QUALITY ASSURANCE
	A. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects and to set quality standards for installation.
	1.9 FIELD CONDITIONS
	A. Environmental Limitations: Do not deliver or install wall coverings until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above ceilings is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity conditions at levels intended for occupants after Project completion during the remainder of the construction period.
	B. Lighting: Do not install wall covering until lighting that matches conditions intended for occupants after Project completion is provided on the surfaces to receive wall covering.
	C. Ventilation: Provide continuous ventilation during installation and for not less than the time recommended by wall-covering manufacturer for full drying or curing.
	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Products:  Specified wallcoverings are based on particular manufacturers’ products; subject to compliance with requirements, comparable wallcoverings of other approved manufacturers will be considered.  The Architect will be the exclusive agency for determining the equality (aesthetics, material quality, etc.) of any substitute products.
	2.2 PERFORMANCE REQUIREMENTS
	A. Low-Emitting Materials: Wall-covering system shall comply with the testing and product requirements of the California Department of Public Health's (formerly, the California Department of Health Services') "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."
	2.3 NATURAL WALL COVERING: WC-1
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Description: Provide products in rolls from same production run
	C. Colors, Textures, Weight, Repeat, Hanging, and Patterns: As specified and indicated on the Drawings.
	2.4 MURAL WALL COVERING: WC-2
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Description: Scale to fit existing wall in framed panel and trim inset, approximately 10’-0” x 10’-0.” Field verification required.
	C. Backing: As recommended by manufacturer.
	2.5 TYPE II WALL COVERING: WC-3
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Description: Provide products in rolls from same production run.
	C. Colors, Textures, Weight, Repeat, Hanging, and Patterns: As specified and indicated on the Drawings.
	2.6 ACCESSORIES
	A. Adhesive: Mildew-resistant, nonstaining adhesive, for use with specific wall covering and substrate application indicated and as recommended in writing by wall-covering manufacturer.
	B. Primer/Sealer: Mildew resistant, complying with requirements in Section 099123 "Interior Painting" and recommended in writing by primer/sealer and wall-covering manufacturers for intended substrate.
	C. Seam Tape: As recommended in writing by wall-covering manufacturer.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for levelness, wall plumbness, maximum moisture content, and other conditions affecting performance of the Work. Provide Level 5 finish for surfaces to receive wallcovering. Comply with manufacturer’s recommendation for level of finish on other wallcoverings to be installed.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 PREPARATION
	A. Comply with manufacturer's written instructions for surface preparation.
	B. Clean substrates of substances that could impair bond of wall covering, including dirt, oil, grease, mold, mildew, and incompatible primers.
	C. Prepare substrates to achieve a smooth, dry, clean, structurally sound surface free of flaking, unsound coatings, cracks, and defects.
	D. Check painted surfaces for pigment bleeding. Sand gloss, semigloss, and eggshell finish with fine sandpaper.
	E. Remove hardware and hardware accessories, electrical plates and covers, light fixture trims, and similar items.
	F. Acclimatize wall-covering materials by removing them from packaging in the installation areas not less than 24 hours before installation.
	G. For wall receiving mural wallcovering (WC-2), apply skim coat to existing wall to ensure an even and flat substrate for wallcovering. Existing trim shall not be compromised by skim coat thickness – consult architect immediately if conflict arises.
	3.3 WALL-COVERING INSTALLATION
	A. Comply with wall-covering manufacturers' written installation instructions applicable to products and applications indicated.
	B. Cut wall-covering strips in roll number sequence. Change the roll numbers at partition breaks and corners.
	C. Install strips in same order as cut from roll.
	D. Install wall covering without lifted or curling edges and without visible shrinkage.
	E. Match pattern 72 inches above the finish floor.
	F. Install seams vertical and plumb at least 6 inches (150 mm) from outside corners and 3 inches from inside corners unless a change of pattern or color exists at corner. Horizontal seams are not permitted.
	G. Trim edges and seams for color uniformity, pattern match, and tight closure. Butt seams without overlaps or gaps between strips.
	H. Fully bond wall covering to substrate. Remove air bubbles, wrinkles, blisters, and other defects.
	I. Mural wallcovering (WC-2) shall set within perimeter of existing, repaired trim.
	3.4 CLEANING
	A. Remove excess adhesive at seams, perimeter edges, and adjacent surfaces.
	B. Use cleaning methods recommended in writing by wall-covering manufacturer.
	C. Replace strips that cannot be cleaned.
	D. Reinstall hardware and hardware accessories, electrical plates and covers, light fixture trims, and similar items.
	099123_976 - INTERIOR PAINTING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. This Section includes surface preparation and the application of paint systems on the following interior substrates:
	B. Related Sections include the following:
	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings: Indicating placement of each paint color on ceiling and walls. Comply with drawings for paint murals and include in shop drawings the layout of these areas.
	C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat indicated.
	1.4 QUALITY ASSURANCE
	A. MPI Standards:
	B. MockUps
	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 45 deg F (7 deg C).
	1.6 PROJECT CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 50 and 95 deg F (10 and 35 deg C).
	B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.
	1.7 EXTRA MATERIALS
	A. Furnish extra materials described below that are from same production run (batch mix) as materials applied and that are packaged for storage and identified with labels describing contents.
	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements for historical colors as indicated on the drawings, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2.2 PAINT, GENERAL
	A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its "MPI Approved Products Lists."
	B. Material Compatibility:
	C. VOC Content of Field-Applied Interior Paints and Coatings:  Provide products that comply with the following limits for VOC content, exclusive of colorants added to a tint base, when calculated according to 40 CFR 59, Subpart D (EPA Method 24); these requirements do not apply to paints and coatings that are applied in a fabrication or finishing shop:
	D. Chemical Components of Field-Applied Interior Paints and Coatings:  Provide topcoat paints and anti-corrosive and anti-rust paints applied to ferrous metals that comply with the following chemical restrictions; these requirements do not apply to paints and coatings that are applied in a fabrication or finishing shop:
	E. Colors and Placement:  As indicated on Drawings and Finish Materials Legend.
	2.3 SOURCE QUALITY CONTROL
	A. Testing of Paint Materials: Owner reserves the right to invoke the following procedure:
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of work.
	B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	C. Plaster Substrates: Verify that plaster is fully cured.
	D. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	E. Begin coating application only after unsatisfactory conditions have been corrected and surfaces are dry.
	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates indicated.
	B. Remove plates, machined surfaces, and similar items already in place that are not to be painted.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparation and painting.
	C. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and incompatible paints and encapsulants.
	D. Wood Substrates:
	E. Gypsum Board or Plaster Substrates:  Do not begin paint application until finishing compound is dry and sanded smooth.
	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions.
	B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same material are to be applied.  Tint undercoats to match color of topcoat, but provide sufficient difference in shade of undercoats to distinguish each separate coat.
	C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color breaks.
	E. Painting Mechanical and Electrical Work:  Paint items exposed in equipment rooms and occupied spaces including, but not limited to, the following:
	3.4 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces.  Remove spattered paints by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application.  Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.
	3.5 INTERIOR PAINTING SCHEDULE
	A. Dressed Lumber Substrates:  Including architectural woodwork.
	B. Wood Panel Substrates:  Including painted plywood.
	C. Gypsum Board and Plaster Substrates:  As indicated on Drawings.  Refer to schedule for gloss level.
	D. Special Finish Notes:
	099300_976 - STAINING AND TRANSPARENT FINISHING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. This Section includes surface preparation and the application of wood finishes on the following substrates:
	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Initial Selection:  For each type of product indicated.
	C. Samples for Verification:  For each type of finish system and in each color and gloss of finish indicated.
	D. Product List:  For each product indicated, include the following:
	1.4 QUALITY ASSURANCE
	A. MPI Standards:
	B. Mockups:  Apply benchmark samples of each finish system indicated and each color selected to verify preliminary selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 45 deg F (7 deg C).
	1.6 PROJECT CONDITIONS
	A. Apply finishes only when temperature of surfaces to be finished and ambient air temperatures are between 50 and 95 deg F (10 and 35 deg C).
	B. Do not apply exterior finishes in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.
	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	2.2 MATERIALS, GENERAL
	A. Material Compatibility:
	B. VOC Content of Field-Applied Interior Primers, Stains, and Transparent Finishes:  Provide products that comply with the following limits for VOC content, exclusive of colorants added to a tint base, when calculated according to 40 CFR 59, Subpart D (EPA Method 24); these requirements do not apply to primers, stains, and transparent finishes that are applied in a fabrication or finishing shop:
	C. Stain Colors:  As selected by Architect from manufacturer's full range to match adjacent stained woodwork, location and therefore color may vary. Custom staining may be required to match existing woodwork.
	2.3 WOOD FILLERS
	A. Wood Filler Paste:  MPI #91.
	2.4 STAINS
	A. Interior Wood Stain (Semitransparent):  MPI #90.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of work.
	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates indicated.
	B. Remove plates, machined surfaces, and similar items already in place that are not to be finished.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparation and finishing.
	C. Clean and prepare surfaces to be finished according to manufacturer's written instructions for each particular substrate condition and as specified.
	D. Apply wood filler paste to open-grain woods, as defined in "MPI Architectural Painting Specification Manual," to produce smooth, glasslike finish.
	3.3 APPLICATION
	A. Apply finishes according to manufacturer's written instructions.
	B. Apply finishes to produce surface films without cloudiness, holidays, lap marks, brush marks, runs, ropiness, or other surface imperfections.
	3.4 FIELD QUALITY CONTROL
	A. Owner reserves the right to invoke the following procedure at any time and as often as Owner deems necessary during the period when finishes are being applied:
	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing finish application, clean spattered surfaces.  Remove spattered materials by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from finish application.  Correct damage by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced finished wood surfaces.
	3.6 INTERIOR WOOD-FINISH-SYSTEM SCHEDULE
	A. Finish Carpentry Substrates:
	101400_976 - SIGNAGE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. This Section includes the following:
	B. Related Sections include the following:
	1.3 SUBMITTALS
	A. Product Data:  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each type of sign.
	B. Shop Drawings:  Include plans, elevations, and large-scale sections of typical members and other components. Show mounting methods, grounds, mounting heights, layout, spacing, reinforcement, accessories, and installation details.
	C. Samples:  One full size sign sample illustrating the design, construction, colors, typestyles, mounting method and other details as specified. Provide sample in small size sign.
	D. Maintenance Data:  For signage cleaning and maintenance requirements to include in maintenance manuals.
	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  An authorized representative of signage manufacturer for installation and maintenance of units required for this Project.
	B. Source Limitations:  Obtain each sign type through one source from a single manufacturer.
	C. Regulatory Requirements:  Comply with the Americans with Disabilities Act (ADA) and with code provisions as adopted by authorities having jurisdiction.
	1.5 PROJECT CONDITIONS
	A. Field Measurements:  Where sizes of signs are determined by dimensions of surfaces on which they are installed, verify dimensions by field measurement before fabrication and indicate measurements on Shop Drawings.
	1.6 COORDINATION
	A. For signs supported by or anchored to permanent construction, advise installers of anchorage devices about specific requirements for placement of anchorage devices and similar items to be used for attaching signs.
	1.7 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of signs that fail in materials or workmanship within specified warranty period.
	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply for product selection:
	B. Available Manufacturers:
	C. Graphic Content and Style:  Provide sign copy that complies with requirements indicated in the Sign Schedule for size, style, spacing, content, mounting height and location, material, finishes, and colors of signage.
	D. Tactile and Braille Copy:  Manufacturer's standard process for producing copy complying with ADA Accessibility Guidelines and ICC/ANSI A117.1.  Text shall be accompanied by Grade 2 Braille.  Produce precisely formed characters with square cut edges free from burrs and cut marks.
	2.2 PANEL SIGNS
	A. General:  Provide panel signs that comply with requirements indicated for materials, thicknesses, finishes, colors, designs, shapes, sizes, and details of construction.
	B. Unframed Panel Signs:  Fabricate signs with edges mechanically and smoothly finished to comply with the following requirements:
	C. Graphic Content and Style:  Provide sign copy that complies with requirements indicated in the Sign Schedule for size, style, spacing, content, mounting height and location, material, finishes, and colors of signage.
	D. Tactile and Braille Copy:  Manufacturer's standard process for producing copy complying with ADA Accessibility Guidelines and ICC/ANSI A117.1.  Text shall be accompanied by Grade 2 Braille.  Produce precisely formed characters with square cut edges free from burrs and cut marks.
	E. Coordinate with owner for ordering any non-code required signage at same time.
	2.3 PANEL SIGN TYPES
	A. See attached graphic depictions of Sign Types, and graphic depiction on drawings of each sign.
	B. Elevator, Fire Exit Stair, and Unisex / Toilet Signs
	C. Tactile Signs at Exits
	D. Electrical, Maintenance, Sprinkler Riser Room
	2.4 ACCESSORIES
	A. Mounting Methods for interior signage:  Use double-sided vinyl tape fabricated from materials that are not corrosive to sign material and mounting surface.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	B. Examine supporting members to ensure that surfaces are at elevations indicated or required to comply with authorities having jurisdiction and are free from dirt and other deleterious matter.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 INSTALLATION
	A. General:  Locate signs and accessories where indicated, using mounting methods of types described and in compliance with manufacturer's written instructions.
	B. Wall-Mounted Panel Signs:  Attach panel signs to wall surfaces using methods indicated below:
	3.3 CLEANING AND PROTECTION
	A. Remove temporary protective coverings and strippable films as plaques are installed.
	B. On completion of installation, clean exposed surfaces of signs according to manufacturer's written instructions, and touch up minor nicks and abrasions in finish. Maintain signs in a clean condition during construction and protect from damage until acceptance by Owner.
	102800_976 - TOILET AND BATH ACCESSORIES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. This Section includes the following:
	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated, include the following:
	B. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of each accessory required.
	C. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals.
	1.4 QUALITY ASSURANCE
	A. Source Limitations:  For products listed together in the same articles in Part 2, provide products of same manufacturer unless otherwise approved by Architect.
	1.5 COORDINATION
	A. Coordinate accessory locations with other work to prevent interference with clearances required for access by people with disabilities, and for proper installation, adjustment, operation, cleaning, and servicing of accessories.
	B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent delaying the Work.
	1.6 WARRANTY
	A. General Warranty:  Special Warranty specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by the Contractor under requirements of the Contract Documents.
	B. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to replace mirrors that develop visible silver spoilage defects and that fail in materials or workmanship within specified warranty period.
	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Stainless Steel:  ASTM A 666, Type 304, 0.0312-inch (0.8-mm) minimum nominal thickness, unless otherwise indicated.
	B. Fasteners:  Screws, bolts, and other devices of same material as accessory unit and tamper-and-theft resistant where exposed, and of galvanized steel where concealed.
	C. Chrome Plating:  ASTM B 456, Service Condition Number SC 2 (moderate service).
	D. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick.
	E. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation.
	2.2 PUBLIC-USE WASHROOM ACCESSORIES
	A. Basis-of-Design Product:  The design for accessories is based on products indicated, and the product must match in finish to plumbing fixture finishes specified on the plumbing schedule for each room indicated to receive accessories and plumbing fixtures.
	B. Subject to compliance with requirements, provide the named product or a comparable product by one of the following, but not limited to the following:
	C. Grab Bar GB-36A, 42A, and 18A:
	D. Mirror Unit MI-A:
	E. Coat hook CH-A:
	F. Toilet Tissue Dispenser TTD-D:
	2.3 CUSTODIAL ACCESSORIES
	A. Basis-of-Design Product:  The design for accessories is based on products indicated.  Subject to compliance with requirements, provide the named product or a comparable product by one of the following:
	B. Mop and Broom Holder with Shelf MBHS – Provide one per Janitor closet unless noted otherwise on Drawings:
	2.4 FABRICATION
	A. General:  Fabricate units with tight seams and joints, and exposed edges rolled.  Hang doors and access panels with full-length, continuous hinges.  Equip units for concealed anchorage and with corrosion-resistant backing plates.
	B. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying.  Provide minimum of six keys to Owner's representative.
	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install accessories according to manufacturers' written instructions, using fasteners appropriate to substrate indicated and recommended by unit manufacturer.  Install units level, plumb, and firmly anchored in locations and at heights indicated.
	B. Grab Bars:  Install to withstand a downward load of at least 250 lbf (1112 N), when tested according to method in ASTM F 446.
	C. Install all items indicated to be provided by owner and installed by contractor.
	3.2 ADJUSTING AND CLEANING
	A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or defective items.
	B. Remove temporary labels and protective coatings.
	C. Clean and polish exposed surfaces according to manufacturer's written recommendations.
	123640_976 - Stone Countertops
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section includes stone countertops.
	1.3 ACTION SUBMITTALS
	A. Product Data: For each stone accessory and manufactured product.
	B. Shop Drawings:
	C. Samples for Verification: For each stone type indicated, in sets of Samples not less than 12 inches (300 mm) square.
	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For fabricator.
	B. Material Test Reports:
	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For stone countertops to include in maintenance manuals. Include product data for stone-care products used or recommended by Installer, and names, addresses, and telephone numbers of local sources for products.
	1.6 QUALITY ASSURANCE
	A. Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate stone countertops similar to that required for this Project, and whose products have a record of successful in-service performance.
	B. Installer Qualifications: Fabricator of stone countertops.
	C. Mockups: Build mockups to demonstrate aesthetic effects and to set quality standards for fabrication and execution.
	1.7 PRECONSTRUCTION TESTING
	A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturer, for compatibility and adhesion testing according to sealant manufacturer's standard testing methods and according to Section 079200 "Joint Sealants," Samples of materials that will contact or affect joint sealants.
	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Store and handle stone and related materials to prevent deterioration or damage due to moisture, temperature changes, contaminants, corrosion, breaking, chipping, and other causes.
	1.9 FIELD CONDITIONS
	A. Field Measurements: Verify dimensions of construction to receive stone countertops by field measurements before fabrication and indicate measurements on Shop Drawings.
	PART 2 -  PRODUCTS
	2.1 MARBLE
	A. Material Standard: Comply with ASTM C503/C503M.
	B. Description: Uniform, fine- to medium-grained, white stone with only slight veining to match existing marble.
	C. Cut: Vein
	D. Cut stone from contiguous, matched slabs in which natural markings occur.
	E. Finish: Honed.
	F. Provide samples for color, finish, and other stone characteristics relating to aesthetic effects for approval prior to fabrication.
	2.2 ADHESIVES, GROUT, SEALANTS, AND STONE ACCESSORIES
	A. General: Use only adhesives formulated for stone and ceramic tile and that are recommended by their manufacturer for the application indicated.
	B. Water-Cleanable Epoxy Adhesive: ANSI A118.3.
	C. Water-Cleanable Epoxy Grout: ANSI A118.3, chemical-resistant, water-cleanable, tile-setting and -grouting epoxy.
	D. Sealant for Countertops: Manufacturer's standard sealant that complies with applicable requirements in Section 079200 "Joint Sealants" and that will not stain the stone it is applied to.
	E. Stone Joint Splines: Stainless-steel or brass washers approximately 1 inch (25 mm) in diameter and of thickness to fit snugly in saw-cut kerf in edge of stone units.
	F. Stone Cleaner: Specifically formulated for stone types, finishes, and applications indicated, as recommended by stone producer and, if a sealer is specified, by sealer manufacturer. Do not use cleaning compounds containing acids, caustics, harsh fillers, or abrasives.
	G. Stone Sealer: Colorless, stain-resistant sealer that does not affect color or physical properties of stone surfaces, as recommended by stone producer for application indicated.
	2.3 STONE FABRICATION, GENERAL
	A. Select stone for intended use to prevent fabricated units from containing cracks, seams, and starts that may impair structural integrity, function, or appearance.
	B. Grade and mark stone for final locations to produce assembled countertop units with an overall uniform appearance.
	C. Fabricate stone countertops in sizes and shapes required to comply with requirements indicated.
	D. Carefully inspect finished stone units at fabrication plant for compliance with requirements for appearance, material, and fabrication. Replace defective units.
	2.4 STONE COUNTERTOPS
	A. General: Comply with recommendations in MIA's "Dimension Stone - Design Manual VII."
	B. Nominal Thickness: Provide thickness indicated, but not less than indicated on drawings. Gage backs to provide units of identical thickness.
	C. Edge Detail: Straight, slightly eased at top.
	D. Splashes: Provide 3/4-inch- (20-mm-) thick backsplashes and end splashes unless otherwise indicated.
	E. Joints: Fabricate countertops without joints.
	F. Joints: Fabricate countertops in sections for joining in field as required.
	G. Cutouts and Holes:
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates to receive stone countertops and conditions under which stone countertops will be installed, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of stone countertops.
	B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of stone countertops.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 PREPARATION
	A. Advise installers of other work about specific requirements for placement of inserts and similar items to be used by stone countertop Installer for anchoring stone countertops. Furnish installers of other work with Drawings or templates showing locations of these items.
	B. Before installing stone countertops, clean dirty or stained stone surfaces by removing soil, stains, and foreign materials. Use only mild cleaning compounds that contain no caustic or harsh materials or abrasives and rinse with clear water. Allow stone to dry before installing.
	3.3 CONSTRUCTION TOLERANCES
	A. Variation from Level: Do not exceed 1/8 inch in 96 inches (3 mm in 2400 mm), 1/4 inch (6 mm) maximum.
	B. Variation in Joint Width: Do not vary joint thickness more than one-fourth of nominal joint width.
	C. Variation in Plane at Joints (Lipping): Do not exceed 1/64-inch (0.4-mm) difference between planes of adjacent units.
	D. Variation in Line of Edge at Joints (Lipping): Do not exceed 1/64-inch (0.4-mm) difference between edges of adjacent units, where edge line continues across joint.
	3.4 INSTALLATION OF COUNTERTOPS
	A. Fasten subtops to cabinets by screwing through subtops into cornerblocks of base cabinets. Shim as needed to align subtops in a level plane.
	B. Install countertops over subtops with full spread of water-cleanable epoxy adhesive.
	C. Install countertops by adhering to supports with water-cleanable epoxy adhesive.
	D. Do not cut stone in field unless otherwise indicated. If stone countertops or splashes require additional fabrication not specified to be performed at Project site, return to fabrication shop for adjustment.
	E. Do necessary field cutting as stone is set. Use power saws with diamond blades to cut stone. Cut lines straight, true, and at right angles to finished surfaces unless beveling is required for clearance. Ease edges slightly to prevent snipping.
	F. Set stone to comply with requirements indicated. Shim and adjust stone to locations indicated, with uniform joints of widths indicated and with edges and faces aligned according to established relationships and indicated tolerances. Install anchors and other attachments indicated or necessary to secure stone countertops in place.
	G. Bond joints with stone adhesive and draw tight as countertops are set. Mask areas of countertops adjacent to joints to prevent adhesive smears.
	H. Space joints with 1/16-inch (1.5-mm) gap for filling with grout. Use temporary shims to ensure uniform spacing.
	I. Complete cutouts not finished in shop. Mask areas of countertops adjacent to cutouts to prevent damage while cutting. Use power saws with diamond blades to cut stone. Make cutouts to accurately fit items to be installed, and at right angles to finished surfaces unless beveling is required for clearance. Ease edges slightly to prevent snipping.
	J. Install backsplashes and end splashes by adhering to countertops with stone adhesive. Mask areas of countertops and splashes adjacent to joints to prevent adhesive smears. Leave 1/16-inch (1.5-mm) gap between splashes and wall for filling with sealant. Use temporary shims to ensure uniform spacing.
	K. Install backsplashes and end splashes by adhering to wall with water-cleanable epoxy adhesive. Leave 1/16-inch (1.5-mm) gap between countertop and splashes for filling with sealant. Use temporary shims to ensure uniform spacing.
	L. Grout joints to comply with ANSI A108.10. Remove temporary shims before grouting. Tool grout uniformly and smoothly with plastic tool.
	M. Apply sealant to joints; comply with Section 079200 "Joint Sealants." Remove temporary shims before applying sealant.
	3.5 ADJUSTING AND CLEANING
	A. In-Progress Cleaning: Clean countertops as work progresses. Remove adhesive, grout, mortar, and sealant smears immediately.
	B. Remove and replace stone countertops of the following description:
	C. Replace in a manner that results in stone countertops matching approved Samples and mockups, complying with other requirements, and showing no evidence of replacement.
	D. Clean stone countertops no fewer than six days after completion of sealant installation, using clean water and soft rags. Do not use wire brushes, acid-type cleaning agents, cleaning compounds with caustic or harsh fillers, or other materials or methods that may damage stone.
	E. Sealer Application: Apply stone sealer to comply with stone producer's and sealer manufacturer's written instructions.
	123661_976 - SOLID SURFACING COUNTERTOPS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:
	1.3 ACTION SUBMITTALS
	A. Product Data: For countertop materials.
	B. Shop Drawings: For countertops. Show materials, finishes, edge and backsplash profiles, methods of joining, and cutouts for plumbing fixtures.
	C. Samples for Initial Selection: For each type of material exposed to view.
	D. Samples for Verification: For the following products:
	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For solid surface material countertops to include in maintenance manuals. Include Product Data for care products used or recommended by Installer and names, addresses, and telephone numbers of local sources for products.
	1.5 QUALITY ASSURANCE
	A. Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate countertops similar to that required for this Project, and whose products have a record of successful in-service performance.
	B. Installer Qualifications: Fabricator of countertops.
	1.6 FIELD CONDITIONS
	A. Field Measurements: Verify dimensions of countertops by field measurements after base cabinets are installed but before countertop fabrication is complete.
	1.7 COORDINATION
	A. Coordinate locations of utilities that will penetrate countertops or backsplashes.
	PART 2 -  PRODUCTS
	2.1 SOLID SURFACE COUNTERTOP MATERIALS
	A. Solid Surface Material: Homogeneous-filled plastic resin complying with ICPA SS-1.
	2.2 COUNTERTOP FABRICATION
	A. Fabricate countertops according to solid surface material manufacturer's written instructions and to the AWI/AWMAC/WI's "Architectural Woodwork Standards."
	B. Countertops: 1/2-inch- (12.7-mm-) thick, solid surface material.
	C. Backsplashes: 1/2-inch- (12.7-mm-) thick, solid surface material.
	D. Fabricate tops with shop-applied edges unless otherwise indicated. Comply with solid surface material manufacturer's written instructions for adhesives, sealers, fabrication, and finishing.
	E. Joints: Fabricate countertops without joints to the greatest extent possible.  Coordinate location of joints on shop drawings with architect.
	F. Cutouts and Holes:
	2.3 INSTALLATION MATERIALS
	A. Adhesive: Product recommended by solid surface material manufacturer.
	B. Sealant for Countertops: Comply with applicable requirements in Section 079200 "Joint Sealants."
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates to receive solid surface material countertops and conditions under which countertops will be installed, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of countertops.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 INSTALLATION
	A. Install countertops level to a tolerance of 1/8 inch in 8 feet (3 mm in 2.4 m), 1/4 inch (6 mm) maximum. Do not exceed 1/64-inch (0.4-mm) difference between planes of adjacent units.
	B. Fasten countertops by screwing through corner blocks of base units into underside of countertop. Predrill holes for screws as recommended by manufacturer. Align adjacent surfaces and, using adhesive in color to match countertop, form seams to comply with manufacturer's written instructions. Carefully dress joints smooth, remove surface scratches, and clean entire surface.
	C. Bond joints with adhesive and draw tight as countertops are set. Mask areas of countertops adjacent to joints to prevent adhesive smears.
	D. Install backsplashes and end splashes by adhering to wall and countertops with adhesive. Mask areas of countertops and splashes adjacent to joints to prevent adhesive smears.
	E. Install aprons to backing and countertops with adhesive. Mask areas of countertops and splashes adjacent to joints to prevent adhesive smears. Fasten by screwing through backing. Predrill holes for screws as recommended by manufacturer.
	F. Complete cutouts not finished in shop. Mask areas of countertops adjacent to cutouts to prevent damage while cutting. Make cutouts to accurately fit items to be installed, and at right angles to finished surfaces unless beveling is required for clearance. Ease edges slightly to prevent snipping.
	G. Apply sealant to gaps at walls; comply with Section 079200 "Joint Sealants."
	142600_976 - Limited-Use-Limited-Application Elevators
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:
	1.2 DEFINITIONS
	A. Definitions in ASME A17.1/CSA B44 apply to Work of this Section.
	B. LU/LA: Limited use/limited application.
	1.3 ACTION SUBMITTALS
	A. Product Data:
	B. Product Data Submittals: Include capacities, sizes, performances, operations, safety features, finishes, and similar information. Include Product Data for car enclosures, hoistway entrances, and operation, control, and signal equipment.
	C. Shop Drawings:
	D. Samples for Initial Selection: For finishes involving color selection.
	E. Samples for Verification: For exposed car finishes, hoistway doors, and frames; 3-inch- (75-mm-) square Samples.
	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Manufacturer and Installer.
	B. Seismic Qualification Certificates: For elevator equipment, accessories, and components, from manufacturer.
	C. Manufacturer Certificates: Signed by elevator manufacturer certifying that hoistway, pit, and machine room layout and dimensions, as indicated on Drawings, and electrical service, as indicated and specified, are adequate for elevator being provided.
	D. Preinstallation Examination Report: Indicating dimensional discrepancies and conditions detrimental to performance or indicating that dimensions and conditions were found to be satisfactory.
	E. Sample Warranty: For special warranty.
	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For elevators to include in emergency, operation, and maintenance manuals.
	B. Inspection and Acceptance Certificates and Operating Permits: As required by authorities having jurisdiction, for normal, unrestricted elevator use.
	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: Elevator manufacturer or an authorized representative who is trained and approved by manufacturer.
	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle materials, components, and equipment in manufacturer's protective packaging. Store materials, components, and equipment off of ground, under cover, and in a dry location.
	1.8 COORDINATION
	A. Coordinate installation of sleeves, block outs, and items that are embedded in concrete or masonry for elevator equipment. Furnish templates and installation instructions and deliver to Project site in time for installation.
	B. Coordinate locations and dimensions of other work relating to LU/LA elevators including sumps and floor drains in pits; entrance subsills; electrical service; and electrical outlets, lights, and switches in hoistways, pits, and machine rooms.
	1.9 WARRANTY
	A. Manufacturer's Special Warranty: Manufacturer agrees to repair or replace elevator work that fails in materials or workmanship within specified warranty period.
	PART 2 -  PRODUCTS
	2.1 LIMITED-USE/LIMITED-APPLICATION ELEVATORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	2.2 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements:
	B. Accessibility Requirements: Comply with requirements for LU/LA elevators in the United States Access Board's ADA-ABA Accessibility Guidelines and with ICC A117.1.
	C. Seismic Performance: Elevator system to withstand the effects of earthquake motions determined according to ASCE/SEI 7 and comply with elevator seismic requirements in ASME A17.1/CSA B44.
	2.3 SYSTEMS AND COMPONENTS
	A. Elevator System, General: Manufacturer's standard LU/LA elevator to comply with the 2019 update to the code requiring an audio/visual, two-way communication and 3D cab entrance monitoring device on each entrance. Unless otherwise indicated, manufacturers' standard components are to be used, as included in standard LU/LA elevators and as required for complete system.
	B. Machine Type: Hydraulic, holeless, beside the car; direct-acting hydraulic or roped hydraulic.
	C. Pump Units: Positive-displacement type with a maximum of 10 percent variation between no load and full load and with minimum pulsations.
	D. Hydraulic Fluid: Elevator manufacturer's standard [fire-resistant ]fluid with additives as needed to prevent oxidation of fluid, corrosion of cylinder and other components, and other adverse effects.
	E. Inserts: Furnish required concrete and masonry inserts and similar anchoring devices for installing guide rails, machinery, and other components of elevator work. Device installation is specified in another Section.
	2.4 OPERATION SYSTEMS
	A. Provide manufacturer's standard operation system for selective-collective automatic operation.
	B. Battery-Powered Lowering: When power fails, car is lowered to the lowest floor, opens its car and hoistway doors, and shuts down. System includes rechargeable battery and automatic recharging system.
	C. Provide automatic operation of lights and ventilation fans.
	D. Emergency Operation:
	2.5 DOOR REOPENING DEVICES
	A. Infrared Array: Provide door-reopening devices with a uniform array of 36 or more microprocessor-controlled, infrared light beams projecting across car entrance. Interruption of one or more light beams causes doors to stop and reopen.
	2.6 CAR ENCLOSURES
	A. Provide steel-framed car enclosures with wall panels, car roof, access doors, power door operators, and ventilation. Provide finished car including materials and finishes specified below.
	B. Clear Inside Dimensions:
	C. Number of stops: Three.
	D. Car configuration – see drawings.
	E. Materials and Finishes:
	F. Car Doors: Manufacturer's standard units complete with track systems, hardware, sills, and accessories.
	2.7 HOISTWAY ENTRANCES
	A. Provide manufacturer's standard door-and-frame hoistway entrances, same size as car doors, complete with track systems, hardware, sills, and accessories.
	B. Coordinate frame size and profile with hoistway wall construction.
	C. Materials and Fabrication: Manufacturer's standards, but not less than the following:
	D. Fire-Rated Hoistway Entrance Assemblies: Door and frame assemblies to comply with NFPA 80 and be listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction based on testing at as-close-to-neutral pressure as possible according to NFPA 252 or UL 10B.
	2.8 SIGNAL EQUIPMENT
	A. Provide hall-call and car-call buttons that light when activated and remain lit until call has been fulfilled. Provide buttons and lighted elements illuminated with light-emitting diodes.
	B. Car-Control Stations: Provide manufacturer's standard car-control stations. Mount in side panel adjacent to car door unless otherwise indicated.
	C. Emergency Communication System: Two-way voice communication system, with visible signal, which dials preprogrammed number of monitoring station and does not require handset use. System is contained in flush-mounted cabinet, with identification, instructions for use, and battery backup power supply.
	D. Car Position Indicator: Provide digital-type position indicator in elevator car. Also, provide audible signal to indicate to passengers that car is either stopping at or passing each of the floors served. Include travel direction arrows if not provided in car-control station.
	E. Hall Push-Button Stations: Wall-mounted or jamb-mounted units equipped with buttons for calling elevator and for indicating desired direction of travel where applicable.
	F. Hall Lanterns: Wall-mounted or jamb-mounted units with illuminated arrows; but provide single arrow at terminal landings.
	G. Hall Annunciator: With each hall lantern, provide audible signals indicating car arrival and direction of travel. Signals sound once for up and twice for down.
	H. Emergency Pictorial Signs: Fabricate from materials matching hall push-button stations, with text and graphics as required by authorities having jurisdiction, indicating that in case of fire, elevators are out of service and exits should be used instead. Provide one sign at each hall push-button station unless otherwise indicated.
	2.9 FINISH MATERIALS
	A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, commercial steel, Type B, exposed, matte finish.
	B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, commercial steel, Type B, pickled.
	C. Stainless Steel Sheet: ASTM A240/A240M, Type 304.
	D. Stainless Steel Bars: ASTM A276/A276M, Type 304.
	E. Stainless Steel Tubing: ASTM A554, Grade MT 304.
	F. Aluminum Extrusions: ASTM B221 (ASTM B221M), Alloy 6063.
	G. Plastic Laminate: High-pressure type complying with ISO 4586-3, Type HGS for flat applications.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elevator areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work. Verify critical dimensions and examine supporting structure and other conditions under which elevator work is to be installed.
	B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 INSTALLATION OF LIMITED-USE/LIMITED-APPLICATION ELEVATORS
	A. Install cylinder plumb and accurately located for elevator car position and travel. Anchor securely in place, supported at pit floor and braced at intervals as needed to maintain alignment. Anchor cylinder guides at spacing needed to maintain alignment and avoid overstressing guides.
	B. Sound Isolation: Mount rotating and vibrating equipment on vibration-isolating mounts to minimize vibration transmission to structure and structure-borne noise from elevator system.
	C. Lubricate operating parts of systems as recommended by manufacturers.
	D. Alignment: Coordinate installation of hoistway entrances with installation of elevator guide rails for accurate alignment of entrances with car. Reduce clearances to minimum, safe, workable dimension at each landing.
	E. Leveling Tolerance: 1/4 inch (6 mm), up or down, regardless of load and direction of travel.
	F. Set sills flush with finished floor surface at landing. Fill space under sill solidly with nonshrink, nonmetallic grout.
	G. Locate hall lanterns either above or beside hoistway entrance at a minimum of 72 inches (1829 mm) above finished floor unless hall lanterns are built into entrance frames.
	3.3 FIELD QUALITY CONTROL
	A. Acceptance Testing: On completion of elevator installation and before permitting elevator use, perform acceptance tests as required and recommended by ASME A17.1/CSA B44 and by authorities having jurisdiction.
	B. Advise Owner, Architect, and authorities having jurisdiction in advance of dates and times that tests are to be performed.
	3.4 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to operate, adjust, and maintain elevator(s).
	B. Check operation of elevator with Owner's personnel present before date of Substantial Completion and again not more than one month before end of warranty period. Determine that operation systems and devices are functioning properly.
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