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SECTION 01 42 00

REFERENCES

'PART 1 - GENERAL

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, inchuding General and Supplementary Conditions and

other Division 01 Specification Sections, apply to this Section,

SUMMARY

Section Includes:

1. Definitions.

2 Industry Standards.

3. Abbreviations and Acronynis.

Relared Requireinents:

l. Section (1 10 G0 "Summary” for an explanation of specification and drawing conventions.
2. Section (1 41 00 "Regulatory Requirements" for a list of applicable codes.
DEFINITIONS

General: Basic Contract definttions are included in the Conditions of the Contract,

L. Definitions in this Section are not intended to be complete, exhaustive or exclusive. They are
general and apply to the Work to the extent thal such definitions are not stated more explicitly in
other provisions of the Contract Documenis.

. "Approved”: When used to convey Architect/Engineer's action on Contractor's subnittals, applications,
- and requests, "approved" is limited to Architect/Engineer's duties and responsibilities as stated in the

- Conditions of the Contract. Except where expressiy indicated, such approval does not release lhc
- Contractor from responstbility 10 fulfill requirements of the Comtract Dociments. :

Backup™: N+ system.

Direcled™: A comimand or instruction by Architect/Engineer. Other terms including "requested,”. -
" “authorized,

L1

selected,” "required,” and "pezmitled” have the same neawng as "direcied.”

- "EHS™ Environmental Health and Safety.

"Engineer"™: ArchitectEngineer. Other tenns including "Meclhanical Engineer”, "Electiical Engineer”,
or "Structural Engineer” have the same meaning as "Enghieer.”

“General Conditions™  Contract terins contained in Contractor’s Agreement Design/Bid/Build, State

Form SC-6.21 and The General Conditions of the Construction Contract Design/Bid/Build, State E O
SC-6.23 .
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H. "General Requirements';  Provisions and requirements ol all Division 01 Sections as they apply to all
aspects of the Work.

Lo "Guarantee™  The narrow definition of the term "warranly” applying to both "warranty™ and "guarapiee”
. which terms are used interchangeably.
3, vIndicated™ 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.”

K. "Redundant”: 2N system. The level of redundancy is determined by design.

L. "Regulations™: Laws, ordinances. statutes, and lawfu! orders isswed by authorifies having jurisdiction,
and mles, conventions, and agreements within the construction industry that control performance of the ..
Work, whether lawfally imposed by authorities having jurisdiction or not.

M. "Furnish™:  Supply and detiver to Project site. ready for unloading. unpacking. assembly. installation,
and similar operations,

N. "Install: Operations at Project site including unloading, temporarily storing, unpacking, assembling,
erecting, placing, anchoring, applying, working to dimension, finishing, curing, protecting, L,ieamng, and
stinitar operations. g

0. "Owaer": Principal Representative and/or University.

P "Provide™: Furnish and install, complete and ready for the intended use.

Q. "Project Manual™ Bouad, printed volume or volumes including Condittons of the Contract and
Specifications, which may also inciude bidding requirements, contract forms, details, schedules, surveys,
reports or other relevant items (hat may or inay not be Coittract Documents.

R. "Project Stie™: Space available for performing construction activities, either exclusively or in
wnjunction with others performing other work as part of the Project.  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 i}u
built.

8. "Supplementary Conditions™: University Special Supplementary General Conditions, Other icrms
Inchuding "Supplementary General Condmous slnll hm ¢ ihe same mcanuw '
 INDUSTRY STANDARDS
AL Applicability of Standards:  Uunless the Contracl Docwnnents include more sirizgent requirements,
- applicable construction industry standards have the same force and effect ag i bound or copied directly -
app Y P ¥
inio the Contract Documents to the extent referenced.  Such standards are made a pait of the Comracl ’
I
Documents by reference.
1. Referenced standards take precedence over standards that are not referenced but gener'lily
recognized in the construction indusiry as applicable. :
" B.
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L. - Updated Codes and Standards: Where an applicable code or standard has bees revised and
- reissued after the date of the Contract Documents and before performance of Work affected,

submit Contractor-lnitiated Change Order Bulletin and Change Order Proposal in accordance with - o

Sectien ¢ 26 00 "Contract Modification Procedures” for consideration to modify contracl
requirements to comply with revised code or standard.

" Copies of Standards:  Eacly entity engaged in construction on Project should be famitiar with industry

standards applicable to its construction activity. Copies of applicable standards are not bound with the

- Coatract Documents.

L Where copies of standards are needed o perform: a required construction activity, obtain copies

directly from publication source.

Where required by mdividual Specification Sections provide and maintain copies of referenced

codes and standards at Project Site.

3. Although copies of standards needed for enforcement of requirements may be part of required
submitials, the Architect/Engineer reserves the right to require the Contractor to submit addmonai
copies as necessary for enforcement of requirements.

b2

Unreferenced Standards: Unreferenced standards are not directly applicable to the Work, except as a
general requireinent of whether the Work complies with recogmzed constriction industry standards.

Conflicting Requirements: Where compliance with two or more slandards is specified, and they
establish different or conflicting requirements for mininnun quantities or quality levels, the most
stripgent requirement will be enforced, unless the Contract Documents indicale otherwise. Refer
requirements that are different, but apparently equal, and uncertainties as 1o which quality level is more
stringent to the Architect/Engineer for a decision before proceeding.

ABBREVIATIONS AND ACRONYMS

Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other Contracs
Documents, they shall inean the recognized name of the entities in the following list.  Names, telephong

numbers, and Web sites are subject 1o change and are believed to be accuraie and up-to-date as of the  +

date of the Contract Documents.
Associated Air Balance Council T {202) 737-0202
“www.aabc.com } .

- American Architectural Manufacturers Association {847) 303-5064
T WWW.aanaiet.org

. I. AASHTO - .  American Association of Stale Highway and Tr'imponduon Officials {7‘0?) 624-3800

| www.lrapsportation.org

CAATCC - ... American Association of Textile Chemists and Colorists .- - {919} 549-8141

L WWW.AaleC.01g
- American Bearing Manufacturers Association {202 367-1155
. www.americanbearings.org
- American Concrete Institule S {248) 848-3700
- (Ponneﬂy‘ ACT {niernatiunai) ..................................................... . t
WWW.concrete.org

REFERENCES 014200-3
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ACPA _ American Conerete Pipe Association (972) 506-7216
-~ www.concrele-pipe.org
"AEIC © Association of Edison IHuminating Companies. Inc. (The) (205) 2572530
T WWw.aeic.org
- AF&PA '_ .- Aumerican Forest & Paper Association (800) 878-8878
: o www.afandpa.org (202) 463-2700
AGA ~ Amnerican Gas Association {202) 824-7000
WWW.ag4a.0rg
ABAM Association of Home Appliance Manufactorers {202) 872-5935
www.alantorg
AHRE Ar-Conditioning, Heating, and Refrigeration Institure (The) {703) 524-8800
www alrinel.org
Al Asphalt Institute {839) 2884960
www.asphaltinstitute.org
AlA American Instifute of Architects {The} {8007 242.3837
WWW.aia.org {202) 626-7300
AISC Aumerican Insutute of Steel Construction {800} 644-2400
WWW.aisc.org {312) 670-2400
AISI American Iron and Steel Instinne {202} 452.7100
www.sleelorg
AITC American Institute of Timber Construction {303) 792.9339
www.aiic-glalam.org
AMCA Air Movement and Control Association Internationad, Inc. {847) 394-0150
WWW.AICa.0g
L ANSI _ American National Standards Institate ©.{202) 293.8020
- | WWW.ansi.org '
. TAOSA - Association of Official Seed Analysts, Ine. y {607) 256-3313
L . www.aosaseed.com
APA * APA - The Engineered Wood Association - 7 (253) 565-6600
©www.apawood.org L '
T APA © Architectural Precast Association o {239} 454-6989
’ T www.archprecast.org :
. AP1 o American Petroleum Institte {202) 682-8000 -
. Cowwwaplorg . I
T ARI . 'Air-Condilionmg & Refrigeration Institute '-
' .. (See AHRD) E RO OP RPN
ARI Ail‘lerican Reffigera[i{)il Illsti{l]ie ..........................................................
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ARMA
" ASCE
' ASCE/SEI

ASHRAE
ASME
ASSE
ASSE
ASTM
ATIS

AWEA

AWI

L AWMAC

CAWPA L

) “aws
o .A\’\’WA
| _ BHMA
Bia

REFERENCES

_ Brick Industry Association (The)
~owww gobrick.com

Asphalt Rooling Manufacturers Assoctation

" www.asphaltroofing.org

American Society of Civil Engineers
TWWW.asce.org

: American Sociefy of Civil Engineers/Structural Engineering Institute
7 (See ASCE)

American Society of Heating, Refrigerating and Air-Conditioning

Engineers
www.ashrae.org

ASME Intetnational
{American Society of Mechanical Engineers)
WWW, ASHIE. 08

American Society of Safety Engineers {The)
WWW.A85¢.002

American Society of Sanitary Engineering
wiwvwy asse-plunbing.org

ASTM Inlernational
(American Society {or Testing and Matenals Inlernational)

WWW.astim.org

Alfiance for Teleconununications Industry Solutions
wwwatis.org

American Wind Energy Association
WWW.awea.org

Architectural Woodwork Instituie

© L wWww.awinet.org

. Architectural Woodwork Manufacturers Assoctation of Canada
L WWWL.AWINEC.CONL ' '

CAmerican Wood Protection Association _ _
(Formerly: American Wood-Preservers' Association} -~
L WWIWL.AWpa.cotn : e

. Aunerican Welding Society

WWW.AW5.012

- American Water Works Assoclation
L WWW.AWWE.OG

" Builders Hardware Manufacturers Association
- www busldershardware.cont h

(202) 207-0917
(800) 548-2723

(703) 295-6300

(800) 527-472
{404) 636-8400
{800) 8432763
(973) 8821170
(847) 699-2929

{440) 835-3040

(610) 832-9500

{202) 628-6380
{202) 383-2500

{371) 323-3636

. {403) 453-7387

7 {205) 733-4077

{800} 443-9353
{305) 443-9353

A800) 926-7337

{303) 794-7711

(212) 2972122

{703) 620-0010
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BICSE - BICS], Ine. (800) 242-7405
T www.biesLorg (813)970-1991
-~ BIFMA . BIFMA International (616) 285-3963
o C 0 (Business and Institutional Furnitore Manvfacnurer's Assoctation)
- www.bifina.com
| BISSC . Baking Industry Sanitation Standards Committee {866) 342-4772 . |
. “www bissc.org
BOCA BOCA
{Building Officials and Code Administrators International Inc.)
(See ICC)
BWE Badminton World Federation 60 3 9283 7155
(Fonmerly: Internatiosal Badmunton Federation)
www bwibadminton.org
CDA Copper Development Association {800} 232.3282
WWW.COPEL.org {2§2) 2517200
CEA Canadian Electricity Association {613)230-9263
www.electricity.ca
CEA Conswner Electronics Association {866) 858-1555
WWW.Ce.0rg {703) 907-7600
CFFA Chemical Fabrics & Filim Association, Inc. {216) 241-7333
www . chemicalfabricsandfilm.com
CFSEI Cold-Formed Steel Engineers Institute {866) 465-4732
www.ciseiorg {202) 203-4488
CGA Compressed Gas Association {703) 788-2700
WWw.cganet.com
T CIMA ,  Celiufose Tisulation Manufacturers Association {888) 881-2442
—www.cellulose.org U {937) 222.2462
' '___CXSCA ' '_ Ceilmgs & Interior Systems Loas[mctmn Assocmuou n o {630) 584-1919
: ©WWW.cisca.org
- CISPL - Cast Lron Soil Pipe lostitwee - {404) 622-0073
. o \!.-'wuf'.cispj.org .................. "
o CLEMI " Chain Link Fence Manufacturers lllbﬂ{uit {301) 596-2583
' ' © www.chainlinkinfoorg -
- {PA e Composile Panel Association - {703)724-1128
. . \V\«\’\\-’.Pbind{coln ..................................
" CRI .Carpet and Rug Institute {The) - {706) 278-3176
' CoWwweearpet-ragorg e
CRRC Cool RODi‘RaE]ug Coljilcli ......................................... {866) 46 .............

REFERENCES 014200-06
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www.coolroofs.org

(510) 485-7175

{RSI _ Concrete Reinforcing Steel Institute {800} 328-6306
U wwwcrsiorg {847V 5{7-1200
- '__C.SA Canadian Standards Association {800} 463-6727
' . WWW.0Sa.ca {416) 747-4000
.CSA " CSA International {866) 7097.4272
S .. (Fonmnerty: 1AS - Interational Approval Services) {416) 747-4000
. WWW.csa-mternational.org
{81 Construction Specifications Instinate (The) {800} 689-2900
WWW.Csinet.org {703} 684-0300
{888 Cedar Shake & Shingle Burean {604} 820-7700
www.cedarburean.org
(1l Cooling Techunology Institute (281) 5834087
(Formerly: Cooling Tower Instisute) '
www.Cclhorg
CWC Composite Wood Council
(See CPA}
DASMA Door and Access Systems Manufaciurers Association {216 241-7333
www.dasma.com
DRI Door and Hardware Instifule {703) 2222010
www.dhi.org
ECA Eiectronic Components Association {703) 907-8024 T
www.ec-central.org IR
FCAMA Electronic Components Assemblies & Materials Association
(See ECA)
. ElA -+ Electronic Industries Alliance
o U (Bee TIA)
| EIMA " EIFS Industry Members Association T {800) 294.3462
. WWw.gima.com © {703) 538-1616
a .EJMA o . 'btpans;on Joint Manufacturers Assomazxon inc . {944) 332-0040
- WWW.eima.org . '
CESD " ESD Association | {315) 339-6937
: . (Electrostatic Discharge Association) - o
“www.esdaorg
o ESTA . Enterlainment Services and T echuoio"}’ Associalion S
' " (See PLASA)
- E¥VO L Hfmency V't}uatmn Organization {415) 367-30643

4420 88 167 857
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FIBA

. TFIVB

| FM Approvals
: -+ www.finglobal.com

TM Global

FRSA

Fsa

FsC

GA

GANA

G5

Hi

- ' (See AHRY)

- l.l.{.P_VA .
HPW

| "-.-l_Apsc
1AS

1ICBO

REFERENCES

. International Association of Professional Security Consullants
©www.iapsc.org R PR

- . International Approval Services
. (See CSA)}

University of Colorado Anschuiz Medical Campus
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. Fédération Internationale de Basketball
- (The International Basketball Federation)
Cwww fibacom

- Fédération Internationale de Volleyball
- (The International Volleyball Federation)
- www fivb.org

FM Approvais LILC

" FM Global

(Formerty: FMG - FM Global)
www.figlobal.com

Florida Roofing. Sheet Metal & Air Conditioning Contractors
Association, Inc.
www floridaroof.com

Fluid Sealing Association
www fluidsealing.com

Forest Stewardship Council U.S.
www. fscus.org

Gypsum Association
WAV, YPSUINLOTR

Glags Assoctation of North America
www, glasswebgite.com

Green Seal
www_greenseal.org

Hydraulic Instifiie
WWW.PHMpS.0rg

Hydronics Institute/Gas Appliance Manufacturers Association - -

.. Hollow Metal Manufacturers Association
- (See NAAMM)

. Hardwood Plywood & Veneer Association
T www.hipva.org

E. P. White Laboratory, Inc.

“owww ipwhite.com

4122 3450000

41213453535

{781) 762-4300

{401) 275-3000

(407) 671-3772

(610) 671-4850

(612) 3534511

{301) 277-8686

{785) 271-0208

{202) 872-6400

(973)267-9700 . .

{703) 435-2900

© {410) 838-6350

014200-8
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lce

ICEA

Icea
ICRI
IEC

1IEEE

IESNA
1IEST
IGMA
IGSHPA

ILI

. Igtertek L

. 1SAS
. ISFA
180

REFERENCES

_ Intersational Organization for Standardization
CTWWW.150,018

University of Colorado Anschutz Medical Campus

 (See ICC)

. International Code Council
- www.icesafe.org

Insulated Cable Engineers Association, Inc.

L wwwicea.net

_ International Cast Polvmer Alliance
- www.icpa-hq.org

International Concrete Repair Institute, Inc.
Www.icti.org

International Electrotechsiical Commission
www iec.ch

instinute of Electrical and Electronics Engineers, Inc. (The)
WWW.leee.org

Hhminating Engineering Society
(Formerly: [Huminating Engineering Society of North America)
WWW.ies.0rg

flluminating Engineering Society of North Anerica
(See IES)

Instifule of Environmenlal Sciences and Technology
www lestorg

Insulating Glass Manufacturers Alliance
www igmaorndine.org

International Ground Source Heat Pump Association
www.igshpa.okstate.edu

Indiana Limestone Institute of America, Inc.

- www.ilial.com

- Intertek Group
. (Fotmerly: ETL SEMCO; Intertek Testing Service NA)
Cwww intertel.com

- International Society of Awtomation (The)
: (formerly Instrumentation, Systems, and Automalion boueiv) :
©owWww.isaorg

" Instrumentation, Systems, and Automation Society (The)

“(See ISA)

" International Surface Fabricators Association
" (Formerly: International Solid Surface F nbncator& Asseuallon)
-~ www istanow.org

(888) 422-7233
(202) 370-1800
(770) 830-0369
(703) 525.0511
(847) 827-0830

41229190211

{212)419-7900

CU Anschiutz Research {1 « ABSL-3 Suite Repovalion
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(212) 248-5000

{847) 981-0100

{613) 233-1510

{405) 744-3175

. {812)275-4426

. {800) 967-5352

. {877) 464-7732
(801) 341-7360

41 22 74) 0111

01 42

{919)549.8411

00 -9
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ISSFA . International Solid Surface Fabricators Association
. (See ISFA)
Ry ' Intemational Telecommunication Union 412273051 11
T owww it int/home
~ KCMA _. . Kitchen Cabinet Manufacturers Association (703) 264-1690
) . www.koma.org
LMA . Laminating Materials Association
(See CPA}
LPI Lightning Protection Instinte {800) 488-6864
www lighting.org
MBMA Metal Building Manufacturers Association {216} 241-7333
www. mbma.comn
MCA Metal Construction Association (847) 3734718
wwunetalconstruetion.org
MEFMA Maple Flooring Manufacturers Associalion, Iuc. (B88) 4809138
www.maplefloor.org
MIFMA Metal Framing Manufacturers Association, inc, (312) 644-6610
www.inetalframingm{e.org
MHIA Material Handling Industry of America {800} 345-1815
www mhia.org {704) 676-1190
MIA Marble Instimite of America {440) 250-9222
www.narble-institute. com
MMPA Moulding & Millwork Producers Association {800) 350-7889
(Formerly: Wood Moulding & Whﬂ\‘i ork Producers Assocxanon) {330) 661-9591
CWWW.WININPA.com :
MPI " Master Painters Insiitute {88R) 674-8037
" www.paintinfo.com - {604) 298-7578
| MSS  Manufacturers Standardization Society of The Valve and Pmmﬂs .- {703) 281-6613
N - Industry Inc. S
T www.mss-hg.org
T NAAMM - . - . National Association of Architectural Metal Manufactugers = - - {630) 942-6591
o S WWW.LAANIL O o
- NACE - NACE International T {B00Y 797-6223
: - (National Association of Corrosion Lngmee:s imun.monal } T {281)228-6200
| Www.nace.org : :
CNADCA _ . National Air Duct Cleaners Association PR {202) 737-2926
' . wwwanadcacom R
NAIMA North American Insulation Magufacturers Association {703)084-0084 o

Gl4200- 10

REFERENCES
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NBGQA
" NCAA
NCMA
NEBB
NECA
NeLMA
NEMA
NETA
NEHS

NFPA

NFPA

| NERC
._ NHLA
o “l_-\ILGA

. NOFMA

CUNOMMA
- L WWW.HOIENA.O

 NRCA
NRMCA

REFERENCES

‘Nalioiial Ornamental & Miscellaneons Metals Association

Nationa} Ready Mixed Concrete Association

WWIYLTECA,OF g

University of Colorado Anschuiz Medical Campus

S \'.’W\\-'.nziinm.org

© National Building Granite Quarzies Association, Inc,
Cwww.nbgqa.com

Nationai Collegiate Athietic Association {The)

Twww.ncaa.org

National Concrete Masonry Association

T WWW.LCINA.OfF

Nartionnal Enviroinental Balancing Bureau
www.hebb.org

Nationa} Electrical Contractors Association
www. necanet.org

Northeastern Lumber Manufacturers Association
www.nelma.org

Nalional Electrical Manufacturers Association
WV [1CIMA. 012

InterNational Electrical Testing Associalion
www.netaworld.org

Nationad Federation of State High School Associations
www.ifhis org

NFPA
(National Fire Protection Association)
www. nfpa.org

NFPA International
(See NFPA)

.- National Fenestration Rating Councit
~ www.nfrc.org

" Nationai Hardwood Lumber Associatio
~owwwnhiacom T

_' ‘Nauonat Lumber Grades Authority
Cwww.nlga.org

- ‘National Oak Flooring Manufacturers Assoclation
. (See NWTFA)

" Nationai Roofing Contractors Association
CWWWLIICA et

(800) 557-2848

{317)917-6222

{703) 713-1900

{301) 977-3698

{301) 657-3110

{207) 825-6901

{703) 841-3200

{888) 300-6382

{269) 488-6382

{317)972-6900

{800) 344.3555
{617) 770-3000

- {301) 589-1776

{800) 933-0318

{901} 377-1818

CU Anschuolz Research § « ABSL-3 Sunte Repovalion
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7 (604)524:2393

(888) 516-8585

(800) 323-9545

{847} 299.9070

{888) 846-7622
{301) 587-1400

Gl4200- 11
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NSF ) {800} 673-6275
. (National Sanitation Foundation International) {734) 769-8010
o wwwanslorg
NSPE Naliona} Society of Professional Engineers {703) 684-2800
e WWW.NSPE.org
. NSSGA . Nationai Stone, Sand & Gravel Association {800) 342-1415
. T OWIWWLISSER.0rg {703) 525.8788
NTMA National Terrazzo & Mosaic Assoctation, Inc. (The) (800) 323-9736
WWW.Ntma.com
NWFA Narioinal Wood Flooring Association {800} 422-4556
www.nwia.org (636) 519-9663
P Precast/Prestressed Concrete Institute {312) 786-0300
www,pel.org
P} Plumbing & Drainage Institute {800) 589.8956
www _pdionline.org {478} 557-0720
PLASA PLASA (212)244-1505 .
(Formnerly: ESTA - Entertainment Services and Technology
Agsociation)
www.plasa.org
RCSC Research Counci en Structural Connections
www. bolicouncil.org
RFCI Resilient Floor Covering Institute {706) 882-3833
www._rfct.com
RIS Redwood Inspection Service {925)935-1499
www. redwoodinspection.com
 SAE . SAEF International - {877)606-7323 .
(Society of Automotive Engineers) " {724) 776-4841
WWW.sae.org S R
- sBeer Southern Building Code Congress International, Inc.
- . U (See 1CQ)
SCTE .- - ~Society of Cable Teleconunuaications Engineers - o - {800) 542-5040
- www.scte.org ' e {610) 363-6888
o s - Steel Deck Institute T {847) 458-4647
' Cwwwesdiorg o L T :
- 8bt - Steel Door Institule IEUERTTEPTRRT - {440) 8990010
' - www.steeldoor.org
- SEFA . Scientific Equipment and Furniture Association (877)294-5424 -
: www,sefalabs.com {5316) 294-3424
REFERENCES 01420012
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SEFASCE © . . Stroctural Fugineering Institute/American Society of Civil Fngineers
. (See ASCE)
Sla . Security Industry Association (866) 817-8888
' " www.siaonkine.org (703) 683-2075
31 . Steel Joist Tnstitute (8431 203.1995
- - wwiw.steeljoist.org
-~ BMA Screen Manufacturers Association (773) 636-0672
© www.simainfo.org
SMACNA Sheet Metal and Air Conditioning Contractors’ National Association {703) 803-2980
WWW.SIACHA.0rg
SMPTE Society of Motion Picture and Television Engineers {814)761-1100
WWW.SInpte, org
SPFA Spray Polvurethane Foam Alliance {800) 5336154
wwwsprayioam.org
SPiB Soulhern Pine Inspection Burean {850} 434-2611
www.spib.org
SPRI Single Ply Roofing Indusiry {781) 647-7026
WAV SPELOIE
SRCC Solar Rating and Certification Corporation {321) 638-1537
www solar-rating.org
SSINA Specialty Steel Industry of North America {800) 982-0335
WWW.SINA.COM {202) 342-8630
SspC SSPC: The Society for Protective Coatings {877)281-7772
WWW.SSDC.0r2 {412)281-2331
. 8T1 - Steel Tank Institute {847) 438-8265
: - www.steehank.com '
SWI . Steel Window Institute " 1{216) 241-7333
- _ www.steelwindows.com :
SWPA . Submersible Wastewater Pump Association . B - {847) 681-1868
' U UWWWLSWPA.0Ig e '
TCA ._ Till-Up Concrete Association - {319) 895-6911
' Cowwwliuporg e '
. TCNA © Tile Council of North America, Ine. 77 {864) 646-8453
v ~ (Formerly: Tike Council of America) :
- owwwlilensacom
" TEMA _ . Tubular Exchanger Manufacturers Association, Inc, {914) 332-0040
- WWww.lema.org e e
TIA - Telecommunications Industry Association ~ {703)907-7706 e
REFERENCES GL4200- 13
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- (Formerly: TIA/EIA - Telecommunications Industry .
- Association/Electronic Industries Alliance)
- www llaonkine.org
o TIAEIA . Telecomnmuications Industry Association/Eleclronic Industries
o ' - Alliance
(See TIA)
| TMS . The Masonry Society (303) 939-92700
. T WWWLINASOIYSOCIery. 0rg
TP Truss Plate Instifite (7033 683-1010
wWww.tpinst.org
TP Turfarass Producers International {800} 405-8873
www. turfgrasssod.org {847) 649-5555
TR} Tile Roofing Institnte (312) 6704177 . E
www. lileroofing.org
UBC Unifonn Building Code
{See ICC)
UL Underwriters Laboratories Inc. {877) 854-3577
www.ul.conm
UNI Uni-Bell PVC Pipe Association {972)243-3902
www uni-bell.org
USAV USA Voileyball {888) 786-5539
www usavoilevball.org {719) 228-6800
USGBC 1.8, Green Building Council {800} 7951747
www.usghe.org
USITT United States Institute for Theatre Technology, Inc. {800} 938-7488
www.usitt.org : {313 463-0463
. WASTEC - .. Waste Equipment Technology Association o {800) 424-2869
- - www.wastec.org ' S 4202) 244-4700
- WCLIB . - West Coast Lumber Inspection Bureau . {800) 283.1486
N ~www.weliborg - {303)635-0651
WCMA Window Covering Manufacturers Association B {212)297.2122
: T WWW.WCManet.org .
L WDMA - Window & Door Mamufacturers Association {800} 223-2301
. e wwwowdma.con Co 4312y 3216802
“WI - Woedwork Instime 7 T {916) 372-9943 _- -
' . (Formerly: WIC - Woodwork Institule of California} '
Cowwwwowicnetorg T T T T
T WMMPA  Wood Moulding & Millwork Producers Association T
- (SeeMPﬁiPA) N
REFERENCES G14200- 14
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WERCA | Western States Roofing Coitractors Association (800) 725-0333
WWW_WSICA.C0m (650) 938-5441
Western Wood Products Association {503) 224-3930

. WWPA -

REFERENCES

WWW.WWDR.0Tg

GL4200- 15

-~ B. Code Agencies: Where abbreviations and acronyms are used in Specifications or other Coniract _
- 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 tlle '
date of the Contract Documents.
DN Deutsches Insiytut fiir Norpmng eV, 49 30 26010
www.din.de
IAPMO International Association of Plumbing and Mechanical Officials {909} 472-4100
WWW.IApImO.01rg
1ce International Cade Council {888)422.7233
www iccsafe.org
ICC-ES 1ICC Evaluation Service, LLC {800) 423-6387
WWW.ICC-85.018 {362) 699-0543
C. Federal Government Agencies: Where abbrevialions and acromyims are used in Specifications or other
Contract Documents, they shall mean the recognized namie of the entities in the following list. Names,
telephone numbers, and Web sites are subject to change and are believed to be accuzate and up-lo-date as
of the date of the Contract Documenits. '
COE Army Corps of Engineers (202) 761-001 |
WWIW.LISACE. Y. mi
{PSC  Conswner Product Safety Conunission (800} 638-2772
WWIW.CPSC.EoV (301} 504.7923
I. .. DOC - Departinent of Copumerce O . (3013975-4040
' - National Institute of Standalds and Tet,hnology S :
- WWW. LSt gov . .
" DOD . Department of Defense 0 - - 7. 0 Ty (2153 697-26064
- hpdidodsspdaps.diamil oo o T T T .
. DOE . Depariment of Energy .. (202) 586-9220
: WWWeReER.goY L e .
: '_ EPA - Esviropmental Protection Agency (202) 272-0167
‘_\?\""‘.‘_epa'ge\' .............................................
- FAA . Federal Aviation Administraion. (8663 835-33
wwwifaagoy
: g FG Federal GUV&IHH},@H[ Publications - (20 ) 512“18[}0
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{SA General Services Administration
WWW. 25850V

HUD  Departinent of Housing and Urban Development
~www d.gov

- LBL Lawrence Berkeley National Eaboratory
h Environmental Energy Technologies Division
hitp:ifeetd.ibl.gov
OSHA  Occupational Safety & Health Administration
www.osha.gov

5D Diepartment of State
www.state.gov

TRB Transportation Research Board
Nationa! Cooperative Highway Research Program
www lth.org
USPDA  Department of Agriculture
Agriculiure Research Service
0.8, Salinity Laboralory
wwvwars.usda.gov
USDA  Department of Agriculure
Rural Utilities Service
wiwnnsda.gov

Usp] Department of Justice
Office of Justice Programs
Nationnai Instimate of Justice
Www.0ip.usdoj.gov

Usp U.8. Pharnnacopeta
WWW.USP.OIg

. - USPS - United States Postal Service

WA USDS.Com

20717

(806) 488-3111
(202} 619-8925
(202} 708-1112

(5E0) 486-4000

(800) 321-6742

(202} 6474000

(2023 334.2934

(202} 720-3656 -

(2023 720-2794

(2023 307-0703

(800) 227-8772
(301) 881-00666

(202} 268-2000

DOD

© Do Staidards and Regulations:  Where abbreviations and acronyms are used in Specifications or other
©. 7. Contract Docwments, 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 an{i are believed to be
" accurale and up-lo-dale as of the date of the Contract D{quments . :

" CFR

 Code of Federal Regulations L
. Available from Government Printing Office

: " (R66) 512-1800
T . {202) 512-1800

- www.gpo.govifdsys

REFERENCES

- Departinent of Defense LZlSJ 697»7’664
Miitary Specifications and Stapdards U
Available from Department of Defense Single Stock Point . . -
Mipiffdedssp.daps.dlarmil
Gl4200- 16
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DsCC Defense Supply Center Colunbus
(Sec FS) -

FED-STD - Federal Standard
: - (See¥s)

- FS - Federa Specification (215) 697-2064
- .. e Available from Departiment of Defense Single Stock Point o
htip://dodssp.daps.dia.mil

. Availabie from Defense Standardization Program
www.dsp.dla.imil

Available from General Services Administration (800)488-31t1
WWW.2s3.80V (202) 619-8925

Available from National Institute of Building Sciences/Whole Building Design  (202) 289-7800
Guide L

www. whdg.org/ceh

MILSPEC  Military Specification and Standards

{See DOD}
USAB United Slates Access Board (800) 872-2253 -
www.access-board.gov (202) 272-0080 -

USATBCB  U.S. Architectural & Transporiation Barriers Compliance Board
(See USAB)

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

REFERENCES Gl4200- 17
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SECTION 01 56 00

TEMPORARY FACILITIES AND CONTROLS

'PART | - GENERAL

1.1

13

- RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary (‘ondmous and

ofher Division 01 Specification Sections, apply to this Section.

SUMMARY

Section inciudes requirements for temporary utilities, support facilities, and security and protection

facilities.

1. Nothing in this Section is intended to limit ftypes and amounts of temporary work reguired, and no
omission from this Section will be recognized as an indication by Architect/Engineer that such
temporary activity is not required for successtul completion of the Work. The use of alternative
factliies equivalent to those specified is the Contractor's option. subject 1o Architect/ Engmeer s
and University acceptance.

Relared Requirements:

L. Section 01 10 00 "Swnnaary™ for work restrictions and linutations on utility interruptions.

Section 0 35 46 "Indoor Aur Quality” for teinporary facility work wcluding HVAC, air filtration,
motsture management, air filtration and dust control partitions reguired to comply with indoor air
quality reguirements during construction. :

[
H

USE CHARGES

General:  Installation and remioval of and vse charpes for temporary facilities shall be included in the

.- Contract Sum uniess otherwise indicated.  Allow other enfities 1o use temporary services and facilities
- without cost, including, but not limiled to, University's construction forces, Architecl/Engineey, testing
“agencies, and authorities having jurisdiction,

“Use Charges: As follows:
oL For new construction:  Arrange for and pay for water, sewer, ¢lectric power, steam and chilled

water use charges for utility usage by all entities for construaction operations.

C2 For renovations of existing factlities:  Arrange for and University will pay {or all use charges.
. Temporary Melering: For all utility connection; sub-meter at pomt of connection to existing systems, =~

N Temporary uiility meter must be approved by University Campus Fuergy an:neer
o2 Meters shall be operational prior 1o any use of utility for temporary heating. - '

- INFORMATIONAL SUBMITTALS

Site Plan:  Show temporary facilities, unhty hqpk_up_s_ staging areas, and parking areas for construction
personnel.

TEMPORARY FACILITIES AND CONTROLS 0FI5000-1
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Frosion- and Sedimentation-Conlrol Plan:  Show u}mpimnu with requirements of EPA Consiru:.!.ion
General Permiit or authorities having jurisdiction, whichever is more stringent.

Fire-Safety Prograim:  Show compliance with requirements of NFPA 241 and authorities having

" jurisdiction. Indicate Contractor personnel responsible for management of {fire-prevention program.

Dugt- and HVAC-Control Plan:  Submit coordination drawing and narrative that mdicates the dust- and

" HVAC-control measures proposed for use, proposed locations, and proposed time frame for thetr
_ operation. Identify further options if proposed measures are {ater determined to be inadeguate, h}tlude '
- the following:

Locations of dust-control partitions at each phase of work.
HVAC system 1solation schematic drawing.

Location of proposed air-filtration svstem discharge.
Waste handling procedures,

Other dust-control measures,

:J\-bwl'-)'—'

QUALITY ASSURANCE

General: Cotnply with governing regulations and vitlity company regulations and recommendations for

the construction of temporary facihities including, but not necessarily limited to, code compliances,
permuts, wspections, testing, bealth, safety, pollution and environmental compliances. '

Fire-safety: Comply with NFPA 421 "S(andard for Safeguarding Construction, Aleration. and
Demotlition Operations.”

Saferv: Comply with ANSIFASSE A 10 "Construction Package” series of safety construction standards.

Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary electric -

service. Install service to comply with NFPA 70.

Tests and Inspections: Arrange {or authorities having jurisdiction to tesl and inspect each temporary
utility belore use, Obtain required centifications and penmits,

 Accessible Temporary Egress: Where temporary accessible egress from existing buildings or portions
+ thereof 1s provided, comply with apphicable provisions in the U.S. Architectural & Transportation '
. Barners Compliance Board's ADA-ABA Accessibility Guidelines and ICC/ANSI ALTL.

 PROJECT CONDITIONS
 Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume
responsibility for operation, maintenance, and protection of each penmanent service during i1s nse as a

" construction facility before University's acceptance, regardless of previously assigned respoasibilities.

~ Conditions of Use: Keep temporary services and facilines clean and neat i appearance. Operate 1 a
. safe and efﬁciem nEanner. Take necessary fire pre\'ention measures. Do not ox'erload faciiities or permit

TEMPORARY FACILITIES AND CONTROLS 0iI5000-2



_ University of Colorado Anschuiz Medical Campus
160% Construction Documents s CU Anschulz Research 1 - ABSL-3 Suite Repovation

29 April, 2022 e 2417

PART 2 - PRODUCTS

.24 - MATERIALS

< A, . General: Provide both new or used materials and equipment for temporary facilities, which are in
" substantially undamaged and serviceable condition. Provide lvpes and gualities which are recognized In
- the construction industry as suitable for the intended vse i each application. Comply with Uulity
T Company requiremeitts as applicable.

2.2 TEMPORARY FACILITIES

A. Field Offices, General:  Prefabricated or mobile units with serviceable finshes, temperature controls,
and foundations adequate for normal loading.

B. Common-{jse Field Office: Insulated, weather-tight. of sufficient size to accommodate needs of
University, Architect/Engineer, and construction persotmel office activities and to accommodate Project
meetings specified in other Division 01 Sections. Keep office clean and orderly.

C. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to acconunodate matenals_ o

and equipment for construction: operations.

i. Store combustible materials apart from building.

2. Comply with Section 01 10 00 "Summary"” for use of site for staging areas.
23 EQUIPMENT

A Fire Extinguishers: Portable, UL rated; with class and extinguishing agenl as required by locations anci
classes of fire exposures.

B. Digital Camera: Minimum 12 megapixel; available in field office for use.
€. Thermometer: Quidoor, re-settable type indicating daily maximum and minimuni temperatures. .
oL Locate in a shaded-from-the-sun, conveniently readable location that will give reasonably accurate -
readings of (he actual air temperature and be reached easily for resetting.
2 Maintain daily log of reading.
I Adr-Filtration Units:  Prunary and secondary HEPA filter-equipped portable units with fom -stage o

filtration. mede sm;:ie sw;tuh ior eergeney shmoii Conhg,ure to TUR wmmuousiy

- PART 3 - EXECUTION

31 INSTALLATION, GENERAL

A, Loeate facilities where they will serve Project adeguately and result in mimimun mterference with
performance of the Work. Relocate, expand and modify facilities as required by progress of the Work.

. ' B. Provide each facility ready for use when needed to avoid delay. Do not remove until facitities are ao
R longer needed or are replaced by authorized use of completed permanent facilities, =

TEMPORARY FACILITIES AND CONTROLS 0iI5000-3
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C. Lise guatified workers for the installation of remporary facilities.

- TEMPORARY UTILITY INSTALEATION
R General: Install temporary service or connect 1o existing service.

1. Arrange wilh utility company, University, and existing users for Hime when service can be

wlerrupted, 1f necessary, to make connections for temporary services.  Comply with regouirements

112 Section 01 10 00 "Sunmary” for existing untility disruption procedures.
Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.
l. Connect femiporary sewers 1o municipat system as directed by avthorities having jurisdiction.

Water Service: Install water service and distribution piping in sizes and pressures adeguate for
construction. Where available, connect to University's existing water service facilities. Clean and
maintai water service facililies in a conditon accepiable to University. At Substantial Completion,
restore these facilities to condition existing before initial use.

I. Obtain and pay for all required water taps.

Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of construction
personnel.  Comply with requirements of authorities having jurisdiction for type, munber, location,
operation, and maintenance of fixtares and facilities.

i. Toilets: Use of University's existing totlet facilities 18 not permutted.

2. Provide temporary toilets within available site area in location approved by University which will -

best serve the needs of censfruction personael.

3. Supply and mainlain toilet tissue, paper towels, paper cups and similar disposable materials as
appropriate for each sanitary facility, and provide appropriate waste paper containers for used
materials,

4. At Contractor’s oplion, provide drinking water for construction persomne! by cither
water-system-connected drinking foumains or by containerized tap dispensers with paper cups (or
both),

Heating: Provide temporary heating required by construction activities for curing or drving of
completed installations or for protecting installed construction from adverse effects of fow temperatures

-or ligh humidity.  Select equipment that will not have a harmful effect on conpleted installations or

elements being installed.

~1.. - HVAC Equipment: Unless University authorizes use of permanent HVAC system, provide
© -vented, self-contained, liguid-propane-gas or fuel-oil heaters wiih individual space theninostatic
© gountrod,
a. - Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating
o “units 18 prohibited.
b. © Heating Units: Listed and labeled for type of fuel being conswmed, by a qualified testing
" agency acceptable to authorities having jurisdiction, and marked for intended location and
" application.
© . . Permanent HVAC Systenm: If University authorizes vse of permanemt HVAC systen for

- remporary vse during construction, provide filter with MERV of § at each return-air and .
exhaust grille in system and remove at eild of constmclioa C‘leau and adjust HVAC

TEMPORARY FACILITIES AND CONTROLS 0I5000-4
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F. Isolation of Work Areas in Occupied Facilities:  Prevent dust, fumes, and odors from entering occupied
areas, o

“ 1. - Prior to commencing work, isolate the HVAC system in area where work is to be performed.

a.  DHscomnecl supply and return ductwork 1 work area from HVAC systems servicing
- pecupied areas.
-b.  Maintain negative air pressure within work area using HEPA-equipped air-Ailtration viits,

starting with commencement of temporary partifion construction, and continuing until
removal of temporary partifions is complete,

2. Maintam dust partitions during the Work., Use vacuum collection attachments on dust-producing
equipment. Isolate limited work within occupied areas using portable dust-containment devices.
3 Perform daily construchion cleanup and final cleanup using approved, HEPA-filter-equipped

VACUn equipment.

G. Ventilation and Humidity Control:  Provide temporary ventilation required by construction activities for
curing or drying of completed instaliations or for protecting installed construction from adverse effects of -
high hunidity,  Select equipment that will not have a hannful effect on completed instaliations or _
clements being installed. Coordinate ventilation requirements to produce ambient condition required
and minimize energy consumption.

L Provide dehumidification systems when required to reduce substrate moisture levels o level
required o allow installation or application of finishes.

H. Electric Power Service: Provide weatherproof, grounded, electric power service and distribution system
of sufficient size, capacity, and power characteristics required for construction operations. Include, as
required, transformers, overioad protected disconnects, automatic ground fault interrupters and maig
distribution switchgear. Mainlain equipmenl in a condition acceptable to University.

L. Inslali electric power service overhead unless othenvise indicated.
2. Where available capacity exists in exisiing system, connect teinporary service fo Universiiy's
existing power source, as directed by Universily,
3. Provide separale connection for power and for lighling,
4. Provide sufficient 220v outlets for special leols, welding equipment and similar devices requmng
_ -such service at locations where required. S
5. - Provide sufficient circuits and duplex 120v single phase outlets so localed thal any part of the -

work can be reached with a 75 foot extension cord 1o accommodate noymal power tools and
supplemental lghting.

1. Lighting: Provide temporary lighting with local switchung thal provides adeguate illunxination for
o . consinuction operalions, observations, ispections, and traffic conditions.
1. . Provide 1f:n1porarv hght 1o levels and as required by goveming regulations but not less than
-~ minumum 5 foot-candie llumination in all areas accessible to workers during hours Lhey are at the
Jjob: minimun 10 foot-candles {or shop areas; 20 foot-candles or more where detailed or ﬁmshmg
work is being done, suppleinented as may be required.

-2 Install and operate temporary lighting that fulfills security and protection requurements without
_ operaling entire system.
"3, Install hobting for Project identificalion sign.
-~ 4. - Where permanent light fixtures have been vsed for temporary lighting, supply lemporary 1amps
: - and replace with new lamps at time of Cerppletion. L
5. Provide lighting in stairways and exiis ai all times.

TEMPORARY FACILITIES AND CONTROLS 015000-5
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kR Telephone Service: Provide lemporary telephione service in Contractor's field olfice and distribuie 10

eacl work station.

I. Pay for iine installation, montlily charges, and expenses necessary 1o extend service from
. minunum poit of presence (MPOP) as determined by University /S,
- 2. Provide temporary telephone service i common-use facilities for use by all construetion
_ - personnel.
3. Provide answering machine and a dedicated telephone line for a facsimile machine.
"4, Provide superintendent with ceular telephone or portable two-way radio for use when away from -
........... ﬁeld Oiil(\e .
33 - SUPPORT FACILITIES INSTALLATION
A General: Comply with the following:
i. Provide construction for wemporary offices. shops. and sheds located within constmction area or
within 30 feer of butlding Hnes that is noncombustible according to ASTM E 136, Comply with
NFPA 241,
2. Maintain support facilities until Architect/Engineer schedules Substantial Conpletion inspectioi.
Remove before Substantial Completion. Personne! remaining after Substantial Completion will
be perinitted 10 use perinanent facilities, vwnder conditions acceptable to University.
B. Temporary Roads and Paved Areas: (onstruct and mainlain 1emporary roads and paved areas adequate L

for construction operations. Locate (emporary roads and paved areas within construction limis
indicated on Drawings.

L. Surface temporary access road with road base material of not less than 4 inch thickness and
compact.

2. Provide temporary signage and temporary pedestriah accessways or other special considerations
necessary for continved University operations.

3. Provide stop sign(s) at all pomls of egress from construction sife 1o meet slandards established in
the Manval of Uniform Traffic Code Devices (MUTCD),.

4, Maintain University access to areas affected by temporary access roads durning inclement weather,

5. Provide dust-control treatment that 15 nonpolluting and nontracking. Reapply treatment as
required to mmimize dust.

6. Restore to original condition to satisfaction of University when no longer required.

€, Temporary Walks: Construct and maintain temporary walks around the construction work and lo -

© pffices, toilets and similar locations on the stie.

D, - . Traffic Controls: Coinply with requirements of authorities having jurisdiction.

.

Protect existing sife improvements to remain including curbs, pavement, and viilities,

2. Mamtam access for fire-fighting equipment and access to fire hvdrants.
- E. “Parking: Comply with reguireinents in Section G1 10 06 "Sununary.”
_ F. . Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction.

- Maintain Project site, excavations, and construction free of water.

L

" Dispose of ramwater in a lawiul manner that will not result in flooding Project or adjommg '
" properties or endanger permanent Work or temporary facilities.
Remove snow and ice as reqmred 10 pHniMize accunulations.

TEMPORARY FACILITIES AND CONTROLS 0iI5000-06
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G, Project Signs: Provide Project signs al locations indicated or directed. Unauthorized signs are not

B

permitted.
I. - Idewification Sizns: Unless otherwise indicated, provide 4 foet by 8 feot Project identification
Cosign,

s, Architect/Engineer will provide sign lavout, including celors and graphics as approx ed by -
University Resident Architect through University Project Manager.

Waste Disposat Facilities: Provide waste-collection containers in sizes adequate to handle waste from
constuction operations. Coinply with requirements of authorities having jurisdiction. Comply with
progress cleaning requirements in Section 01 73 00 "Execution.”

2. Temporary Signs: Provide other sigus as indicated and as required to tnform public and
T+ individuals seeking entrance to Project.
a. Provide temporary. directional signs for construction personnel and visitors. —
3. Engage an experience sign painter {o apply required colors and graphics in a neat and professiopal
INanner. '
4, Maintain and touchup sigas so they are legible at all times.

L. Coordinate with University Project Manager to obtain approval from University Environmental -

Services Manager.
2. Provide waste chutes as required n accordance with applicable laws and regulations.

Lifts and Hoists: Provide facifities necessary for hoisting materials and personnel. The selection of
type, size and number of hoisting facilities is the solely the responsibility of the Contractor.

L. Truck cranes and similar devices used for hoisting malerials are considered "tools and eguipment”
and not temporary facikities.

Temporary Elevator Use: Use of elevators is not permitted withowt prior written approval of the
Archilect/Engineer and University Project Manager.

L. I so approved, oily one designated elevator inay be used subject to the requirements of "Existing
Elevalor Use" paragraph below.

" Existing Elevator Use: When approved by University, one designated existing elevator may be used at

no charge to Contractor or other subcontractors for transporting personnel, small tools, materials, and

equipment.  Comply with requirernents of Sectton 01 10 00 "Summiary™ and the following:
L Contractor will not be granted exclusive vse of the designated elevator. University personne] and

staff will be permitted to use this elevator ag their work duties require.

Entire car is lined (floor, walls, cetling) with 3/4 inch Fir plywood or eguivalent.

“Total load carried does not exceed rated capacity of elevator.
 No matenals, equipment, trash, tools or other items to large to be readily inoved into and out of
~ the car may be carried m the elevator.

- 5. Before acceptance of the building. linings are removed; all exposed surfaces are in new condition;

- all controls, relays. other parts showing any wear have been replaced.

6. -Entire elevator, including machinery, electrical components, doors, operators and controls shall be

_tested, adjusted, and put in new condition with specified warranties and maistenance to take effect

at date of Completion Certificate.

L 7. Written clearance has been obtained from the Elevator Service Company stating that the

" instalation is safe and complete for this use prior o using il.
3. The Contractor signs the Elevator Service C ompanv 3 standard agreement and release iorms for
this usage and pays charges for maintenance, service, repairs, and reconditioning.

TEMPORARY FACILITIES AND CONTROLS 0150007
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M

Temporary Stairs: Unul permanent stairs are avatlable, provide temporary stairs where ladders are not
adequate.

Existing Stair Usage: Use of University's existing stabis will be permitted, provided stairs are cleaned

- and maintained in a condiion acceptable to University. At Substantial Completion, restore stairs io
- condifion existing before inttial use.

maintain means of egress.  1f stairs become damaged, restore damaged areas so no evidence
remains of correction work,

Temporary Use of Permanent Stairs: Use of new stairs for construction traffic wii be permitted,
provided stairs are protected and finishes restored to new condition at time of Substantial Completion,

SECURITY AND PROTECTION FACILITIES INSTALLATION

Protection of Existing Facilities: Protect existing vegetation. equipment, stractures, utilities, and other
improvemerits at Project site and on adjacent properties, except those indicated ro be remioved or altered.
Repair damage to existing facihities.

Protection of Work: Protect wi-progress and completed work from damage or deterioration, other than

normal weathering of exposed materials, through construction duration until conpletion, as appropriate

and a3 reconunended by mannfacturer and Installer.

L. Provide protective coverings at walls, projections, jambs, sils, and soffits of openings. Protect
finished {loors and stairs from traffic, movement of heavy objects, and storage.

2. Prohibit traffic and storage on waterproofed and roofed surfaces, on lawn and landscaped areas.

3. Always protect excavation, trenches, and building, from damage from rain water, spring waler,
ground water, backing up of drains or sewers. Provide pumps, equipment, enclosures, to provide
this protection.

4. Remove pretective coverings and materials at the appropriate wine but no later than final cleaning
operations.

Envirownental Protection:  Provide protection, operate temporary facilities, and conduct construction as

required fo comply with envirenmental regulations and that muninyze possible atr, waterway, ;u;d g,ubso;l .
- wmammauon or pollution or other undesitable effects.

L Comply with work restrictions specified in Section 01 10 00 "Swnmary."

~ Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion and discharge
" of soil-bearing water runoff and airborne dust 1o undisturbed areas and to adjacent properties and
- walloways, according to requirements of 2003 EPA Construction General Perniit or authorities having
: _]urisdscnon whichever is more stringent.
L Comply with Section 01 41 00 "Regulatory Requirements” Article "MS4 Storm Water and Water

" Quatity Permits.”

TEMPORARY FACILITIES AND CONTROLS 0I5000-8

" 1. Provide protective coverings. barriers, devices, signs, or other procedures to protect stairs and to -

~ 2. " Verify that flows of water redirected from construction areas or generated by construction activity . -~
o " do not enter or cross tree- of plant- protection Zones. :
- 3. - Inspect, repair, and maintailn erosion- and sedimentation-conirol measures during construction

' -until permanent vegetation has been established.

4. Clean. repair, and restore adjoining properties and roads affected by erosion and sedimentation -
froin Project site during the course of Project.

5. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during

removal.
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Swrmwater Contrel:  Comply with Section Gl 41 00 "Regulatory Requirements” Article "MS4 Storm
Water and Water Quality Permits.”

Tree and Plant Proleciion: Install temporary fencing or guard focated outside the drip line of trees to

protect vegelation from damage arising out of conslruction operations, including cutting, breaking or
skinning of roots and skinning or brusing of bark.  Protect tree root systems from damage, flooding, and

" erosion.

1. Do not stockpile construction mmaterials or excavated materials inside dripline.

University will identify historically recorded trees and vegetation not to be disturbed.
Water trees and other vegetation to remain as required fo maintain their health for the duration of
the Project.
Repair or replace trees and vegetation damaged by construction operations 1n a manner acceptable
o Architect/Engineer. Use a gualified tree surgeon to perforin the work.

=

Pest Control:  Engage pest-contro] service 1o reconunend praciices 1o minimize attraction and harboring
of rodents. roaches, aixd other pests and fo perform extermination and conirod procedures at regular
wnrervals so Project will be free of pests and therr residues at Substantial Completion.  Perform control
operations lawfully, vsing environmentally safe materials.

Site Enclosure Fence: Witlyin 10 business days of mobilization, tumish and install site enclosure fence
in a manner that will prevent people and animals {rom easily entering site except by entrance gales and
will protect adjacent sites from damage or confamination..

L. Extent of Fence: As required to enclose entire Project site or portion determined sufficient to
accommodale constrietion operalions.

2. Portable Chain-Link Fencing: Minimwn 2-inch, 0.148-inch- thick, gaivanized-steel, chain-link
fabric fenciitg: minimum 6 {eet high with galvanized-steel pipe posts; mininmmum 2-3/8-inch- OD
line posts and 2-7/8-inch- QD corner and pull posts, with 1-5/8-inch- QD top and botton rails.
Provide bases for supporting posts.

3. Locate so base supports do not extend outside work area where adjacent 1o walkways.

4. Maintam security by hmiting mumber of keys and restricting distribution 1o authorized personnel.
Furnish one set of keys Lo University.

Security:  Provide security program and facilifies to protect the Work, existing facihities, and University
operations and to prevent unauthorized entrance, vandalism, theft, and similar violations of security.

1. Coordinate with University Police,

" Provide lockable entrances and lock entrances at end of each work day.

" After review and approval by University, install temporary esclosure around partially completed
areas of construction.
Storage: Where materials and equipment must be stored, and are of value or attractive for theft,
provide a secure lockup. Enforce discipline in connection with the installation and release of
material to minimize the oppormunity for theft and vandalism.

erecting structurally adeguate barricades, including warning signs and lighting wherever required 10

- prevent accidents and losses.

. Temporary Egress: Maintain temporary egress from existing occupied facilities as indicated and as
.- required by authorities having jurisdiction.

- Covered Walkway: Where regulations require or where a public roadway/walkway adjoins the Project

Barricades, Warning Signs. and Lights: Comply with requirements of authorities having jurisdiction for

site and materials may be hoisted across the walkway, erect proteciive, covered walkway for passageof -

TEMPORARY FACILITIES AND CONTROLS 0iI5000-92
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1. . Construct covered walkways using scaffold or shoring framing.

2, Provide overhead waterproof decking, protective enclosure walls, handrails, barricades, warning
signs, exit signs, hghts, sale and well-drsined walkways, and sumilar provisions for protection and
safe passage.

3 Paint and nsaintain appearasce of walkway for duration of the Work in a msanner acceplable (o the
_ Architect/Engineer and University.
4. Extend back wall beyond structure to complete the enclosure fence.
M. . Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress and

completed, from exposure, foul weather, other construction operations, and similar activities. Provide
- {emporary weathertight enclosure for building exterior.

1. Where heating or cooling 1s needed and pennanent enclosure is incomplete, insulate femporary
enclosures.

2. Coordinate temporary enclosures with ventilating and drying-of-the-work requirements, soas 1o .
aveid dangerous conditions and deleterious effects.

3 Clese openings through floor or roof decks and horizontal surfaces with load-bearing

wood-framed construction.

N. Temporary Partitions:  Provide floor-to-floor or floor-to-cetling dustproof partitions terminating in
dustproof floor or ceiling above to limit dust and dirt migration and to separate existing active elevator
hotstways and other areas occupied by University from dust, fumes and noise in compliance with Seclion
01 35 46 "Indoor Alr Quality” and the following:

L Construct dustproof partittons with 5/8 inch gypsum wallboard with joints laped o occupied side,
and 1/2 inch fire-retardant-treated plywood on construction operations side.

2. Where fire-resistance-rated lemporary parlitions are indicated or are required by authorities having -
Jurisdiction, construct pdrlmons according 1o the rated assemblies.

3. Insulate partitions to control noise transmission to occupied areas,

4, Seal joints and perimeter.  Equip partitions with gasketed dustproof doors and security locks
where openings are required.

5. Protect au-handling equuipment.

6. Provide watk-off mats at each entrance through temporary partition.

7. At elevator hoistway entrances not used during construction, seal openings with plastic sheet and
duct tape.

© 0, - Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types needed to

" protect against reasonably predictable and controHable fire losses. Comply with NFPA 241; manage
_ fire-prevention program.
1. . Fire Extingmshers: Minimum one per floor at or near useable exit.
© A Provide additional extinguishers where convenient and effective for intended purpose.
b Comply with NFPA 10 10 the extent applicable.

" Strictly enforce site prohibifion against smoeking.
" Supervise welding operations, combustion-fype temporary heating units, and similar sources of
- - fire 1gnition according to requirements of authorities having jurisdiction.
4. . Develop and supervise an overall fire-prevention and -protection program for personnel at Project
o -site. Coordinate with University Project Manager to review needs with local fire depariment and . -
. establish procedures to be followed. Instruet personnet i methods and procedures. Post
“warnings and information.
3. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning sign .
stating that loses are for fire-protection purposes only ahd are not 10 be removed. Math hose T -
size with outlet size and equip witl: bmtablr: nozzles.

b 1

TEMPORARY FACILITIES AND CONTROLS G15000- 10
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6. . Maintain unobstructed access to fire extinguishers, temporary fire protection facilities, stalrways .

- atrd other access routes for lighting fires,
7. . Store combustible matersals in containers in fire-safe locations.
8.  Permanent Fire Protection System: Complete and make operational at earliest possible date,
Instruct site personnel on Vse of perimanent system.

- MOISTURE AND MOLD CONTROL

_ - Contractor's Moisture-Protection Plan:  Comply with requirements in Section 01 35 46 “Indoor Alr
. Quality Procedures.”

OPERATION, TERMINATION, AND REMOVAL

Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and abuse,
liinit avatlability of temporary facilities to essential and intended uses.

L. Do not permit temporary offices and similar temperary or permanent spaces to be used as living -

quarters or for other unintended occupancies or nses.
Maintenance: Matntain facilities in good operating condition until removal.
1. Maintain operation of temporary enclosures, heating, cooling, midity comrol, ventilation, and

sintlar facilities on a 24-hour basis where required to achieve indicated results and to avoid
possibihity of damage.

Janitorial Services: Provide daily janitorial services for temporary offices, toilets, and similar areas at -

the project site. Require users of other temporary {acikities o mamntain clean and orderly premises.
Operate Projectl-identification-sign Hphting daily from dusk until 12:00 midnight.

Temporary Facility Changeover: Do not change over {rom using temporary security and protection
facilities 1o permanent faciiities unti Substantial Completion.

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,

unless Architect/Engineer requests that i be retained for a longer period of time.  Complete o, if
- pecessary, restore permanent construction thal may Lave been delayed becavse of interference with

temporary facility. Repair damaged Work, clean exposed surfaces, and replace construction that cannot

~ be satisfactorily repaired.

- reserves right (o take possession of Project identification signs.

-2 At Substantial Completion, repair, renovate, and clean permanent facilities used during

1. Materials and facilities that constitute tempotary facilities are property of Contractor. University

. construction period.  Comply with final cleaning requirements specified in Section 01 7700 - .

“Closeount Procedures.”

TEMPORARY FACILITIES AND CONTROLS Gl 500011
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SECTION 01 60 00

" PRODUCT REQUIREMENTS

PART | - GENERAL

13

14

B

- RELATED DOCUMENTS

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

SUMMARY

Section includes administrative and procedural requirements for selection of products for vse in Pro;ect
praduct delivery, storage. and handiing: mamufacturers' standard warranties on products; special

warranties: and comiparable products.

Related Requirements:

i. Section (1 25 00 "Substitution Procedures” for requests for substitutions.

2. Section (1 42 00 "References" for applicable industry standards for products specified.
3. Section (1 77 00 "Closeout Procedures” for submittal of project warranties.
DEFINITIONS

Products: Tiems obtained for incorporating into the Work, whether purchased for Project or taken from

previously purchased stock.  The terin "product” includes the terms "material,” "equipment,” "systeny,”

and terms of similar intent.

L Named Products: Items identified by manufacturer's product hame, including make or model
number or other designation shown or listed in manufacturers published product literature, that is
current as of date of the Contract Docunents.

- New Products: items that have not previously been incorporated into another project or facitity.
Products salvaged or recyeled from other projects are not considered new producis,
©- 3. Comparable Product;  Product that is demonstrated and approved through submittal process (o

have the indicated gualities related 10 fype, function, dimension, in-service performance, physical -

properties, appearance, and other characteristics that equal or exceed those of specified product.

_ Basis-of-Design Product Specification: A speaification m wihich a specific manufacturer's product is
- pamed and accompanied by the words "basis-of-design product,” nchuding make or inodel number or
“other designation, (o establish the significant qualities related to type, function, dimension, in-service -
_ . performance, physical properties, appearance, and other characteristics for purposes of e\raluatmg o
- compﬂmble products of additional manufacrirers named inthe specification, :

- ACTION SUBMITTALS

- Comparable Product Requests: Submit request for consideration of each comparable product. Identify

product or fabrication or mstallation method 1o be replaced.  Inciude Specification Section number and
tifle and Drawing nunbers and titles.
L. Requests for consideration of comparable products will only be entertained during bidding.

PRODUCT REQUIREMENTS 0IGO00- |
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2. Include data o indicate compliance with (he requirements specified in "Comparable Products”
- Article.

3. . Architect/Engineer's Action: If necessary, Architect/Engineer will request additional information

or dociunentation {or evaluation of a comparable product request,  Architect/Engineer will notify
Contractor of approval or rejecuon of proposed comparable product.
a. Form of Approval: Written Addendum,

Basis-of-Design Product Specification Submittal:  Comply with requirements 1 Section 01 33 00
© "Submittal Procedures.” Show compliance with requiremenis.

| QUALITY ASSURANCE

Compatibility of Options: If Coatractor is given option of selecting befween two or more products for
use ont Project, sefect product compatibie with products previously selected, even if previously selected
products were also options. The complete compatibifity between the various choices available to the

Contractor is not assured by the various requirements of the Contract Documents, but must be provided

by the Comractor.

Source Lunitations: To the fullest extent possible, provide products of the sane kind, from a single
source,

Nameplates: Except for required labels and operating data, do pot attach or imprint manufacturers or

producer's nameplates or trademarks on exposed surfaces of products which will be exposed to view 1n o

OLCU})IEd SPRces Oor oh the exterior.

Labels: Locate required product labels and stamps on a concealed surface or, where required for
observation after instailation, on an accessible surface that is not conspicuous.

Egquipment Nameplates: Provide a penmanent nameplate on each itewn of service-connected or

power-operated equipment. Locate on an easily accessible surface which is inconspicuous in oceupied _' ST

spaces. The nameplate shall comain the following information and other essential operating dam. _
Name of product and manu{acturer, o

Model and serial pumber,

Capacity.

Speed.

Ratings.

Power characteristics (if applicable).

UL iabel or comphiance (if applicable).

P by —

| PRODUCT DELIVERY, STORAGE, AND HANDLING

. Deliver, store, and handle products using means and methods that will prevent damage, deterioration,

and loss, inchuding theft and vandalism.  Comply with manufacturer's written instructions.

Delivery and Handhng:
- L. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of

) construction Spaces,

- Coordinate delivery with installation time 1o ensure minimum holding time for items that are
Hammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other fosses.
3. Deliver products fo Project sife in an undamaged condition in manufacturer's original sealed

container or other packaging system, complete with labels and instructions for haudhng, storing,
medckﬂlg plotecljl}g, aﬂd mta}hﬂg ................................................... .

PRODUCT REQUIREMENTS 0IG000-2
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4. Inspect products on delivery (o detennine compliance with the Contract Documents andto -
determine that products are vndamaged and properly protecled.
Storage:
1. . Store products to allow for mspection and measurement of quantity or counting of units.
Store malerials in a nsanmer that will not endanger Project structure.
Store products that are subject to damage by the elements, under cover in a weathertight enclosure
above ground, with ventilation adequate to prevent condensation.
“Protect foam plastic from exposure to sunlight, except to extent necessary for period of installation
“and concealment.
Comply with product manufacturer's written instructions for lemperature, hunudisy, \enuianon
: and weather-protection requirements {or storage.
6. Protect stored products from damage and liquids from freezing.
PRODUCT WARRANTIES

Warranties specified in other Sections shatl 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 reguirements of the Contract Documents.  Such
disclaitners and limitations do not relieve warranty requiremients o Work that incorporates product nor
do they relieve suppliers, manufacturers and subcontractors reguired (0 countersign special warranties
with the Contractor, .
Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a particular ..

i.

product and specifically endorsed by manufacturer o University.
Special Warranty: Written warranty required by the Contract Documents to provide specific
rights for University.

Special Warranties: Prepare a written document that contains appropriate terms and identification, ready .
for execution. '

i.

e

L

2

University's Recourse:

Manufacturers Standard Form:  Modified to include Project-specific mxlormation and properly
execuled.

Specified Forn: When specified forms are included with the Specifications, prepare a written
decument using inbdicated form properly executed.

See other Sections for specific content reguirements and particular requirements for subinitting
special warranties.

 Submittal Time and Forn: Comply with requiremenis i Section 01 77 00 "Closeoui Procedures.”

Warranty Requirements:

. Related Damages and Losses: ‘When correcting warranted Work thai has failed, remove and

. replace other Work that has been damaged as a result of such faibure or that must be removed and
~replaced to provide access for correction of warranted Work.

- Reinstatement of Warranty: When Work covered by a warranty has failed and been corrected by
- replacement or rebuilding, reinstate the warranty by written endorsement. The reinstated warranty
. shalt be equal to the original warranty with an equitable adjustiment for depreciation.

Replacement Cost:  Upon determination that Work covered by a warrainty has failed, replace or

rebuild the Work to an acceptable condition complying with requirements of Contract Documents.
. The Contractor is responsible for the cost of replacing or rebuilding defective Work regardless of
_whether the University has benefited from use of the Work through a portion of iis antmpated

usefud service life,

PRODUCT REQUIREMENTS 0IG000-3
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B “Writlen warranties made 1o the University are in addition to implied warranties, and shall

" not limit the duties, obligations, rights and remedies otherwise available under the law, nor
- shall warranty periods be interpreted as limitations on time mn which the University can
enforee such other duties, obligations, rights, or remedies.

b, . Rejection of Warrantics: The University reserves the right to reject warrantics and to lint
' “selections to products with warranties not in conflict with requireiments of the Contract

_ Documents.
- ¢, The University reserves the right to refuse to accept Work for the Project where a special

warranty, certification, or similar commitment is reguired on such Work or part of the

Work, until evidence is presented that entities required to counfersign such comnutments - -

are wiiling 10 do so0.

PART 2 - PRODUCTS

3]
—

PRODUCT SELECTION PROCEDURES

A, General Product Requirements:  Provide products that comply with the Conrract Documents, are
undamaged, are asbestos free, and, unless otherwise indicated, are new at time of installation.

L.

2.

Provide products complete with accessories, trim, finish, fasteners, and other itenss needed for a
consplete nstallation and indicated use and effect.

Standard Products: I available, and uniess custom products or nonstandard options are spemﬁed -

provide standard products of types that have been produced and used successiully in similar
sifuations on other projects.

University reserves the right to limit selection to products with warranties not in conflict with
requiremenis of the Contract Documents.

Where products are accompanied by the term "as selected,” Architect/Engineer will make
selection.

Descriptive, performance, and reference standard reguirements i the Specifications establish
salient characteristics of products.

Or Equal:  For products specified by name and accompanied by the lerm "or egqual," or "ot

approved equal,” or "or approved,” comply with requirements in "Comparable Producls” Article to -

obtain approval fot use of an vnnamed product and provide only products previously approved
during bid phase by written Addencwm.  The determination of equivalence s at the sole
discretion of the Architect/Engineer who has no obligation to prove non-equivalence.
Mechanical and electrical equipment design and their space requirements are based on the first

. named item of the Section in which specified or that scheduled on the Drawings. If other than the
_ first named or scheduled item listed for use is selected, modification to other elements of Work
- may be reguired. Show all such modihcation on shep drawings and submittals as appropriate.
 The cost of such medifications is solely the responsibility of the Contractor.
“Where manufacturers are listed as acceptable for specific proprietary products but precise
- idenuficarion by model, series, or trade name is not specitied, submit detailed product information

for such products for Archirect/Engiueer's acceptance prior to ordering. Include specific

" requirements for modifications to other construction, including but not Himited to, power and

vty reguirements, characteristics, capacities, size and locations. The cost of such modifications

18 solely the responsibility of the Contractor.

“B. __ Product Selection Procedures:

L

3.

"Product: Where Specificalions name a single manufacturer and product, provide the named
" product that complies with reguirements.  Comparable products or substitutions for Contractor's ..
" conventence wilt not be considered.

Manufacturer/Source:  'Where Specifications name a single manufacturer or source, provide a
product by the named manvfacturer or source that complies with requirements. .C umpcudbie
products or subsmmmns for Contractor's convenience will not be considered.

Products: e R S R R
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% Restricted List:  Where Specifications include a list of names of both manufacturers and
products, provide ene of the products Listed that complies with requirements.  Comparable
products or substititions for Contracior's convenience will not be considered.

4, Manufacturers:

B Restricted List:  Where Specifications mclude a st of manufacturers’ names, provide a
product by one of the manufacturers listed that complies with requirements. Comparable
products or substitutions for Contractor's convenience will not be considerad,

5. Basis-of-Design Product:  Where Specifications name a product, or refer to a product indicated on

" Drawings. and include a list of manufacturers. provide the specified or indicated product or a

" comparable product by one of the other named manufacturers. If proposing a comparable product

by ancther manufacturer, whether named or not. provide a custom product if manufacturer’s

" standard product does not include saliem features of the Basis-of-Design product indicated.

Drawings and Specifications indicate sizes, profiles, dimensions, and other characteristics that are
based on the product named. Comply with requirements in "Comparable Products" Article for
consideration of an viamed product by one of the other named manufactrers.

6. Contractor's Option:  Where materials, products. systems or methods are specified to be selected
from a List of options, subject to compliance with requarerents, the choice of which material,
method, product or systen will be solely at the Contractor's discretions.  There will be no change
i Contract Sum or Time because of such cloiee. o

C. Visual Matching Specification: Where Specifications require "maich Archilect/Engineer's sainple”,
provide a product (hat complies with requirements and matches Architect/Engineer's sample.
Architect/Engineer's decision will be final on whether a proposed product matches.

1. If no product available within specified category matches and complies with other specified
requirements, comply with requirements in Section ¢4 25 00 "Substitution Procedures™ for
proposal of product,

D. Visual Selection Specification: Where Specifications include the phrase “as selected by _
Archilect/Engineer from manufacturer's full range™ or sumalar phrase, select a product that comphies with.
requirements.  Archifect/Engineer will select color, gloss, pattern, density, or texture from -
manufacturet’s product line that ineiudes both standard and premium items.

P2
Fa]

COMPARABLE PRODUCTS

A Condittons for Considerations:  Prior to bid, Architect/Engineer will consider Contractor's request for
© . comparable product when the following coaditions are satisfied. If the following conditions are not
o sansiied Architect/Engineer will reject request:
.1, Evidence that the proposed product does not require revisions fo the Contract Documents, thatitis -
: . 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
: Specificauons. Sigaificant qualities include attributes such as performance, weight, size,
durabiiity, visual effect, and specific features and requirements indicated.
. 3. -Evidence that proposed product provides specified warranty.
4 List of simtlar {nstallatons for completed projects with project names and addresses and names .
' and addresses of architects and owers, if reques.ted o :
A Samples, if requested. : e

PAR‘I.SvEXECU'i‘lON(NOtUSed) N X ’ .. e e e e e e e e . -
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SECTION 01 7 300

EXFCUTION

'PART I - GENERAL

1.1

14

B,

CRELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions .md

other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section inchudes general administrative and procedural requirements governing execution of the Vv otk
wctuding, but not limited to, the following:

Constroction layout.

Field engineering and surveying.

Installation of the Work.

Cutting and patching.

Coordination of University-instalied products.
Progress cleaning.

Starting and adjusting.

Protection of wistalied construction.
Correction of the Work.

OO‘«JO\:J\J&»UJEQ.—

T

Related Reguirements:

L Section 01 10 00 "Snmmary” for lumits on use of Project site and procedures related to utility
lterruplions.
. DEFINITIONS

" Cutting: Removal of in-place construction necessary to permit installation or performance of other
"~ wotk.

Patching: Fitting and repair work requzrcd {0 esiore construction 1(:: ongumi Lﬂndiilﬂilb .11161 msiailauon _

~ of other work.

- INFORMATIONAL SUBMITTALS
.- Qualification Data: For land surveyor or professional engineer.

" Certificates: Submit certificate signed by land surveyor or professicnal englneer certifying that location
" and elevation of unprovements comply with requirements.

Cutting and Patching Plan and Request:  Submit plan and request describing procedures at | ieast 21
calendar days prior to the time cutting and patching will be performed.
. Subinit request whenever cutting and patcling operatiop affect, - .

EXECUTION 0F7300-1
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“ & Work of the University or any separate contractor.

b, Structural value or imeprity of any elememnt of the Project,

EXECUTION 017300-2

ntegrity or effecliveness of weather-exposed or moisture-resistant elements or systems.
Efficiency, operational hife, maintenance or safety of operational elements.
Visual qualitzes of sight-exposed elements.
Cutting new openings in existing structural concrete walls, floors and suspended slabs,
Culting new openings in existing roofs and roofing materials.
Cutting exterior walls.
Cutting into shafts.
. Inchide the following information:
a.  Extent: Describe reason for and extent of each occwrrence of cutting and patching,
inchding explanation of why curting and patching operation cannot be reasonable avoided.
b Changes to In-Place Construction: Describe cutting and patching methods and anticipated
: results, Include changes to structural elements and operating components as well as
changes in building appearance and other significant visual elements.
c. Products: List products to be used for patching and firnis or entities that will perform -+
patching work.
d. Trades: Indicate trades and subcontractors who will perform the wark.
Dates: Indicate when cutling and patching will be performed.

B e G f 6

—-

o @

and those thal will be temporarily out of service. Indicate lengih of tine permanent
services and systems will be disrupled.

1) Include description of provisions for temporary services and systems during
interruption of permanent services and systems.

2) Comply with requirements of Section ¢ 10 G0 “Summary™ related 10 existing
utility and system interruptions.

2. Structural Flements:  Where cufting and patching structural elements requires the addition
of reinforcement, submil details and caleulations signed and sealed by an Engineer
registered 19 the $tate of Colorado. Indicate how new reinforcing will be integrated with
original stracture,

Ulittes and Mechanical and Electrical Systems: List services and sysiems that culling and -
patching procedures will disturb or affect. List services and systems that will be relocated -

3. Limitations: Approval of cutting and patching request does not waive right of Architect/ Engmeer L

or University to later require complete removal and replacement of work found to be
unsatisfactorily cut and patched.

- Certified Surveys: Submit two copies signed by land survevor or professional engineer.

.~ Final Property Survey: Subimit one electronic and two paper copies showing the Work performed and
' record survey data. S
[, Inchude certified statement that lines and levels of the work comply with the requirements of the . -

Contract Docuinents and listing authonzed or ac:.ep{ed devianc—ﬁs cross-reierenced to Change
Order number, where apphcable - : SR

O QUALITY ASSURANCE

~ Land Surveyor Quaiiﬂcati()m‘ A professional fand surveyor whe is legally qualified o practice in

Jurisdiction where Project is located and who is experienced in providing land-surveying services of the

.. - kind indicated.

- Cutting and Patching: Comply with requirements for and limitations on cutting and pau.hmg of

Cons LlLtiOl} elements.
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2., .. Operational Elements: Do not cut and patch operating elements and related components in a

' manner that resuits in reducing their capacity to perform as intended or that results in lncreased

. - maintenance or decreased operational life or safety.  Operational elements include but are not

- limited to the following: o

- Prunary operational systems and equipment.
b. Fire separatioi assemblies.
T Adr or smoke barriers.
d. Fire-suppression systems.
e Mechanical systems piping and ducis,
f Control systems.
g Comnianication systems,
h. Fire-detection and -alarm: systeins.
1. Conveying systems.
). Electrical wiring systems.
k. Operating systems of special construclion.

3. Other Construction Elements: Do not cut and patch other construction elements or components in
a manner that could change their load-carrying capacity, that results in reducing their capacity to }
perform as intended, or that results in increased 1naintenance or decreased operational lifeor -~
safery. Other construction elements include but are not Himited to the following:

a. Water, mioisture, or vapor barriers,
b. Membranes and flashings.
¢ Exierior cortamn-wall coastruction.
d. Sprayed fire-resistive material.
e Equipmets supports,
£ Piping, ductwork, vessels, and equipment.
g Noise- and vibration-controf elements and systems.
4. .- Visual Elements: Do not cut and patch construction exposed to the exterior or exposed in
-+ pecupied spaces i a manner that results in visual evidence of cutting and patching. Do not cut
"and patch exposed construction 1n a manner that would, in Architect/Engineer's opinion, reduce
. the building's aesthetic qualities. Remove and replace construction that has been cut and patciied
. in a visually unsatisfactory manner.

5.. Hazardous Materials: Do not proceed with cutting and patching operations unti University has
examined existing construction for the presence of asbestos and/or lead-based coatings. Comply
with requirements in Section 01 35 00 "Special Procedures.”

C. - Manufacturer's Installation Instructions:  Obfain and maintain on-site manvfacturer's wmten

University of Colorado Anschuiz Medical Cainpus

- locanons and details of cutting and awalt directions from ArchitecVEngineer before proceeding.

Shoere, brace, and support structural elemmems doring culting and patclung, Do not cut and pateh

" structural elements in a manner that could change their load-carrying capactty or increase

L reconnnendanous and mstructions for installation of products and equipnent.

EXECUTION

017500-3
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[, - Structural Blements: When cunting and patching structural elements, notify Architect/Engineer of
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PART 2 - PRODUCTS

MATERIALS
. General: Comply with requirements specified in other Sections.

1. For projects requiring compliance witl sustainable destgn and construction practices and

procedures, use products for patehing thal comply with reguiremnents 1 Division 01 Section
"Sustainable Design Requirements.”

In-Place Materials: Use materials for paiching identical to in-place materials. For exposed surfaces,
use materials that visually match in-place adiacent surfaces to the fullest extent possible.

I. If identical malerials are unavailable or cannoet be used, vse malerials that, when instalied, will
provide a maich accepiable to Architect/Engineer for the visual and functional performance of
1i-place materials.

Cleaning Agenis: Use cleaning materials and agents recommended by manufactarer or fabricator of the
surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health or properly or
that might damage finushed surfaces.

L. Use cleaning products tirat comply with Green Seal's G5-37, or 1if G8-37 is not applicable, use

products thal cemply with the California Code of Regulations maximum allowable VOC levels. .. h

PART 3 - EXECUTION

3l

B
-, exanune substraies, areas, and conditions, with Instalier or Applicator present, for compliance \uih
' rcqmrtmulls for installation tolerances and other conditions affecting perfonmance.

EXAMINATION

Exisling Conditions: The existence and location of underground and other wtilities and conslruction
indicated as existing are net guaranteed.  Before beginning sitework., investigate and verify the existence

and location of underground utilities, mechamical and electrical systems, and other construction affecting . - '

the Work, Notify University Project Manager and Architect‘Engineer and obtain approval prior 1o

" distrbing, moving or penetrating soil.
L. . Arrange for locating buried utilities including water and sewer lnes within construction fimits.

- Oblain location information and stake all knowsn wtilitics prior to comnencing construction
activities.
T, Centact Utility Notification Center of Colorade (UNCC), 1-800-922-1987, and comply
with UNCC guidelines.

2. - Before construction, verify the location and inverl elevation at points of connection of sanitary
sewer, slorm sewer, and water-service piping; underground electrical services, and other utilities.

Project site.

Examination and Acceptance of Conditions:  Belore proceeding with each component of the Work,

1. Examine roughing-in for mechanical and electrical systems (o verify actual Jocalions of -
comxecuans before equipment and fixwre stallavion, Ty

EXECUTION 017500-4

-3 Furnish location data for work related to Project that must be performed by public utilities serv mﬂ o
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2. . Examine walls, floors, and roofs for suitable conditions where products and systems are to be
nstatied.
3. Verify compatibility with and suitability of substrates, including compatibility with existing
- fuushes or primers.
4, Proceed wilh mstallation only after unsatisfactory conditions have been corrected. Proceedmg

with the Work indicates acceptance of surfaces and conditions.

32 PREPARATION

A. - Existing Utility Information: Furnish information to local utility or University, as appropriate, that is
necessary {o adjust, move, or relocate existing ntility structores, wtility poles, Hnes, services, orother . .. -
utiity appurtenances located in or affected by construction. Coordinate with authorities having
Jjurisdiction.

B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck
measurements before installing cach product.  Where portions of the Work are indicated to fit to other
construcrion, verify dimensions of other consunction by field measurements before fabrication.
Coordinate fabrication schedule with construction progress to avoid delaving the Work.

C. Space Requirements: Verify space requirements and dimensions of items shown diagraminatically on
Drawings.
. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for

clarification of the Contract Docwments caused by differing field conditions outside the control of _
Contractor, submit & request for information o Architect/Engineer according to requurements in Section -
01 31 00 "Project Management and Coordination.”

3.3 CONSTRUCTION LAYOUY
A Verification: Before proceeding to lay out the Work, verify layout information shown on Drawings, in
refation to the propeny survey and existing benchmarks, I discrepancies are discovered, notify
Architect/Engineer promptly.

B.  General: Engage aland surveyor or professionat engineer o lay out the Work using accepted surveying
- practices.

" 1. - Establish benclunarks and comtrol points to set lines and levels at each story of construction and -
-elsewhere as needed 10 locate cach element of Project.

Lz Establish fimits on use of Project site,
3. Establish dimensions within tolerances mnndicated. Do not scale Drawings to obtain required
_ . dimensions.
4. Inform installers of lines and levels to which they must comply.
. 5. Check the ocation, level and plumb, of every major element as the Work progresses.
6. . Nolify Architect/Engineer when deviations from required lines and levels exceed aliowable

. tolerances. Record deviation which are accepted (i.e., not corrected) on record drawings in
accordance with the requirements of Section 01 78 39 "Project Record Documents.™
- 1. Clese site surveys with an error of closure equal to or fess than the standard established by
' authoriries having jurisdiction.

EXECUTION 0E7300-5
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Building Lines and Levels: Locate and lay out control Hnes and levels for structures, building
foundations, colunm prids, and floor levels, including those required for mechanical and electrical work,
Transfer survey markings and elevations for use with control lines and levels. Level foundations and
piers from two or more locations.

-Record Log: Maintain a log of lavout control work. Record deviations from required lines and levels.

Inchide beginning and ending dales and times of swrvevs, weather conditions, name and duty of each

. survey party member, and fypes of instruments and tapes used. Make the log available for reference by
" Architect/Engineer.

FIELD ENGINEERING
Idemitfication: University will identify existing benchmarks, control points, and property corners.

Reference Points:  Locate existing permanent benchmarks, control points, and similar reference points
betfore beginning the Work., Preserve and proiect permanent benchmarks and control pohnts during
construction operations.

i. Do not change or relocate existing benclunarks or control poiats without prior written approval of
Architect‘Engineer. Report tost or destroyed perinanent benchmarks or control poinis promptly.
Report the need to relocate perinanent benchmarks or control points to Architect/Engineer before
proceeding.

2. Replace lost or destroyed permanent benchmarks and control points promptlv. Base replacements -

on the original survey contro? points.

Benchmarks: Establish and maintain a miniimum of twe pernranent benchnsarks on Project site,

referenced 1o data established by survey control peits. Comply with authorities having jurisdiction for .

type and size of henchmark.

Record benclimark locations, with horizontal and vertical data, on Project Record Documenls.

. Where the actual location or elevation of layoul peints cannot be marked, provide temporary
reference points sufficient to locate the Work.

Remove temporaty reference points when no longer needed. Restore marked construction 1o s
original condition.

-

-

. Certified Survey: On completion of foundation walls, major sile unprovements, and other work _
requiring ficld-engincering services, prepare a certified swrvey showing dimensions, locations, angles, -
" and elevations of construction and sitework,

Final Properly Survey: Ingage a land surveyor or professional engineer 1o prepare a final property

o survey showing significant features {real property) for Project. Inchude on the survey a ceriification,

signed by land surveyor or professional engineer, that principal metes, bounds, lines, and Jevels of

" Project are accuralely positioned as shown on the suivey,

" 1. . Show boundary lines, monuments, streets, sife improvements and utilities, existing improvements

and significant vegelation, adjoining properties, acreage, grade contours, and the dislance and
- bearing fromn a site comer to a legal point.

2. - Recording: At Substanual Completion, have the final property suivey recorded by or with L

autlzo; wties having jurisdiction as the official "property survey."

EXECUTION 017300-06
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35 INSTALLATION
_A.  General: Locate the Work and components of the Work accurately, i correct alignment and elevation,

b —

[¥¥]

as mdicated.

" Make vertical work plumb and make horizontal work level.
. Where space Is hmited, tnstal] components to maximize space available {or mamtenance and ease
- of removal for replacement,
Conceal pipes, ducts, and wiring in finished areas uniess otherwise indicated.
4. Maintain minimuun headroom clearance of 96 inchesin occupied spaces and 90 inches in

unoccupied spaces.
Comply with manufacturer's written instroctions and recommendations for installing products in
applications 1adicated 1o the extent they are more explicit or stringent than reqirirements of the Contract
Documents.

Install products at the time and under conditions, including weather that wil! ensure the best possibie
resufs. Maintain conditions required for product performance until Substantial Completion.

Isolate each part of complete instailation from incompatible material as needed 1o prevent deterioration.

Conduct construction operations so no part of the Work 1s subjected to damaging operations or foading in
excess of that expected durig normal conditions of occupancy.

Sequence the Work and allow adequate clearances (o acconunodate movement of construction iems on
site and placement in permanent locations.

Tools and Equipment: Do not use tools or equipment that produce harmful noise levels.
Templates: Obtain and distribute to (he parties wvolved templales 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 instatling products to comply with indicated requirements.

Aunachiment: Provide blocking and attachment plates and anchors and fasteners of adequate size and

- pumber 1o securely anchor each component in place, accuralely locared and aligued, true and level ag
- applicable, with other portions of the Work., Where size and type of attachunents are not indicated,
- verify size and type requured for foad conditions.

‘1. Mounting Heights: Where mounting heights are not indicated, moumt components at heiphts

_ “directed by ArchitecUEngineer.
-2, Allow for building movement, including thermal expansion and coniraction.
3. - Coordinale installation of anchorages. Furnish setting drawings, templates. and directions for

instaliing anchorages. including sleeves, concrete inserts, anchor boits, and items with integral
anchors, that are to be embedded in concrete or masonry. Deliver such itemns 1o Project siie i
time for installation.

_ Aitadunent to Concrete:
~ 1. - No drilled inserts or powder-actated fasieners are perinitied in pre-stressed concrete except as

specifically anthorized by Contractor and carried out under the direct superviston of its
SoSuperEEBARIL .. .

EXECUTION 01753007



University of Colorado Anschuiz Medical Campus

100% Construction Documenis U Anschutz Research 1 - ABSL-3 Sutte Repovalion

356

E .

2. - Oniy those devices with & maximum controlled penetration of 34 inch or fess will be permitted.
. Make holes through slabs by means of sleeves placed no closer than 2 inch from tensioning
cables. Core drilling will not be permmitted unless unavoidable and as specified for cutiing and
patching 1z this Section.

. Joints: Unless indicated otherwise, make joints of uniform width, Where joinl locations in exposed
- work are required but nof indicated, arrange joints for the best visual effect,  Confirm arrangement with
- Architect/Engineer before proceeding. Fit exposed connections together to form hairline joints.

. Hazardous Materials: Use products, cleaners. and instatiation materials that are not considered
" hazardous.

CUTTING AND PATCHING

Cutting and Patching, General:  Employ skilled weorkers to perform cutting and patching.  Proceed with
cutting and patching at the earliest feasible time. and complete without delay.

L. Cut in-place constriction te provide for instatlation of other components or performance of other
construction, and subsequently patch as required 10 restore surfaces to their original condition.

29 April, 2022 - 21-717. 7

Responsibility:  Provide cutting and patching work, including anendant excavation and backfill requued o

to complete the Work or to:
i Make coimponents fit together properly.

2. Uncover portions of the Work to provide for installation of ill-timed work.

3. Remove and replace defective work or work not conforming to requirements of Contract
Documenns.

4 Remove samples of installed work as specified for testing.

5. Provide routine penetrations of non-structural surfaces for installation of piping and electrical

conduit.
Existing Warranties: Remove, replace, palch, and repair materials and surfaces cut or damaged during
instatlation or cutting and patching operations, by methods aind with materials s0 as not to void emsnng

warranties,

Temporary Support: Provide temporary supporl of work to be cur.

. Proteciion: Prolect in-place construction during cwtling and patching to prevent damage. Provide
. protection from adverse weather conditions for portions of Project that might be eXxposed during cutling
"and patching operations.

" Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free

passage to adjoining areas is unavoidable, coordinate cutting and patching according to requirements in =~

“Section 01 10 00 "Summary.”

’ - Existing Utility Services and Mechanical/Electrical Systems: Where existing services/sysiems are

required o be removed, refocated, or abandoned, bypass such services/systems before cutting to
minimize interruption 10 occupied areas, coordinate cutting and patching according to requireinents in

" Section 01 10 00 "Summary."

Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar
" operations, including excavarion, using methods least likely to damage elements retained or adjoining

construction. If possmie review proposed procedures with original listaller; comply with orxgmai
Ijﬂstanﬁ‘f g “.rlIten recomn Il}elldﬁ{iolh. ...............................................................

EXECUTION 0E75300-8
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L. ln general, use hand or small power 1o0ls designed for sawing and grinding, not hanunering and

choppung.  Cut holes and slots neatly to minunum size required, and with minimuom disturbance
. of adjncent surfaces. Temporarily cover openings when not in use.

2. . Fumshed Surfaces: Cut or drill from the exposed or finished side mlo concealed surfaces.
3, Concrete and Masonry:  Cuf using a cofting machine, such as an abrasive saw oi a dianond-core
: . drill.
4. - Excavating and Backfilling: Comply with requireinents in applicable Sections where required by
o - cutting and patching operations.  Employ methods which will prevent settlement or damage to
- - other work.
5. Mechanical and Electrical Services: Cut off pipe or conduit 1 walls or partitions to be removed.
Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of lL'tOiSill[E‘
_ or other foreign matter after curtting.
0. Proceed with parching after constraction operations requiring cutting are complete,
1 Patching: Patch construction by filling, repairing, refinishing, closing up, and simular operations

following perforinance of other work. Patch witly durable seaimns that are as invisible as practicable.
Provide materials and comply with wstallation requiremnents, including tolerance, specified in other
Sections, where apphicable.

L.

2.

5.

Inspection: Where feasible, test and inspect paiched areas after completion to denonstrate
phvsical integrity of installation.

Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration 1nto
relained adjoiunng construction in a manner that will elinninate evidence of patching and
refinishing.

a. Clean piping, conduit, and similar features before applying paint or other finishing
materials.,
b. Restore damaged pipe covering to its original condition.

Floors and Walls: Where walls or partitions tar are reinoved extend one finished area mio
another, patch and repair floor and wall surfaces ms the new space.  Provide an even surface of
umforis fiuish, color, texture, and appearance. Remove in-place floor and wall coverings and
replace witl new materials, if necessary, to achieve uniform color and appearance.

a, Where patching occurs in a pamled surface. prepare substeate and apply primer and

- iatermediate paint coats appropriate for substrate over the patch, and apply final paint coat
over entire unbroken surface containing the patch. Provide additional coats until paich
biends with adjacent surfaces.

of uniform appearance.
Exterior Building Enclosure: Patch components in a manner that restores enclosure to a
weathertight condition and ensures thermal and moisture inegrity of building enclosure.

"J. . Cleaning: Clean arcas and spaces where cutting and patching are periermed RemO\e paxm mortar,
© olls, puity, and similar materials from adjacent finished susfaces. = : .

.-3,_7_" '  UNIVERSITY-INSTALLED PRODUCTS

A, Site Access: Provide access to Project site for University's construction personnel.
B. Coordination: Coordinate construction and operations of the Work with work performed by University's
construction personnel
EXECUTION 017300-9
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L, - Constructicn Schedule: inform University of Contractor's preferred construction schedule for -
- University's portion of the Work, Adjust constructuon schedule based on a mutually agreeable
timetable. Notify University if changes 10 schedule are required due io differences in actual

" construction progress.

" Preinstallation Conferences: Include Universily's consiruction personnel at preinstaliation
- conferences covering portions of the Work that are to receive University's work. Atftend
preinstailation conferences conducted by University's construction pessonnel if portions of the -
Work depend on University's construction.
. PROGRESS CLEANING

General: Clean Project site and work areas daily, including common areas. Enforce requirements

strictly. Dispose of maternials lawfully.

i. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.

2. Do not held waste materials more than seven calendar days during normal weather or three
calendar days if the remperanire is expected 10 rise above 80 deg F.

3. Containerize hazardous and unsanitary waste naterials separately from other waste. Mark .~

containers appropriately and dispose of legally, according to regulations.
a. Use containers intended for holding waste materials of tvpe to be stored.
Collection Point: Review location with University and obiain approval.

Site: Maintain Project site free of waste materials and debris.

Wind Blown Debris:  Prevent spread of trash, debris, cartons, packing material, or other waste onoroff

Project site by wind.
Dust: Sprinkle dusty debris with water.
Packing Materials: Immediately after uncrating or unpacking materials or equipnent, remnove ali

crating, lumber, excelsior, wrapping or other Like combustible nraterials from building to central
collection facility.

- Work Areas: Clean areas where work is iz progress (o the fevel of cleanliness necessary for proper
~. execulion of the Work.

L Remove lguid spills promptly.
w2 Where dust would mpair proper execution of the Work, broom-clean of vacuum the entire workt

area, as appropriate.

" Instaled Work: Keep installed work clean. Clean installed surfaces according to written instructions of
" manufacturer or fabricator of product wstalled, vsing only cleaning materials specifically recommended.
. I specific cleaning materials are not recommended, use cleaning materials that are not hazardous o~

© - healih or property and that witl not damage exposed surfaces. '

" Concealed Spaces: Reinove debris from concealed spaces before enclosing the space.

" Exposed Surfaces in Finished Areas; Clean exposed swrfaces and protect as necessary 1o ensure. o

freedom ir{)m damage and deterioration at thne of Substantial Completion.

EXECUTION Gi7300-10
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K. Waste Disposal: Do not bury or burh waste materials on-site. Do not wash waste materiats down

M,

39

.

| " following:

L N

sewers of o walerways. Comply with waste disposal requirements in Section 01 74 19"C on.stmctmn
Wasie Management and Disposal.”

‘Durisg handling and instatlation, clean and protect construction s progress and adjoining malerials

already n place. Apply proteclive coverg where reguired 1o eisuire protection from damage oz

- deterioration at Substantial Completion.

" Clean and provide maintenance on completed construction as frequently as necessary through the

remainder of the construction period.  Adjust and Inbricate operable components to ensure operabality
without damaging effects.

Limiting Exposures: Supervise construction operations to assure that no part of the construction,
completed or i progress, is subject to harniful, dangerous, damaging, or otherwise deleterious exposure
during the construction period.

Snow and Ice: Remove snow and ice from sidewalks adjacent to site and from access ways 1o building -
and construction site,

Sweets: At frequency required by University and/or governing authority, clean adiacent and nearby
streets of dirt resulting from construction operations.

STARTING AND ADJUSTING

Start equipment and operating components to confirm proper operation. Remove malfunctioning units,

replace with new units, and refest.

Adjust equipment for proper operation.  Adjust operating components for proper operation without
binding.

Test each piece of equipment 1o verify proper operation. Test and adjust controls and safeties. Replace -

damaged and malfunctioning controls and equipment.

Manufacturer's Field Service:  Comply with qualification requirements in Section Q1 4000 “Quahty

. Requirements.”

PROTECTION OF INSTALLLED CONSTRUCTION

" Provide final profection and maintain conditions that ensure 1nstalied Work is without damsge or
. deterioration at time of Substantial Comnpletion.

- Comply with manufacturer's written instructions for temperature and relative hunndity.

- Limiting Exposures:  Supervise construction activities to ensure that no part of the construction,
.completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure -

during the construction period. Where applicable, such exposures include, but are not limited 1o, the

Excessive static or dynamic loading. _
Excessive internal or exXternal pressures, o
Excessively high or low iemperamres
Themmal shock

. Excessively ligh or low bumidiey. - .

EXECUTION 61730011
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Air contamination or poliution.

Water or foe.
Solvents.
Chenncals.
Light.
Raduation.
Puncture.
Abrasion.
Heavy traffic.

Soiling, staiming and cofrosion.

Bacteria.

Roedent and insect infesiation.
Combustion.

Electrical current,

High speed operation.
Improper fubrication.
Unusual wear or other iwsuse.

Contact between incompatible materials,

Misalignment.
Excessive weathering.
Unpretected storage.

Improper shipping or handling.

Theft.
Vandalism,

University of Colorado Anschuiz Medical Campus
CU Anschutz Research | - ABSL-3 Sunte Repovation
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SECTIONO1 7305

UTILETY INTERRUPTION - MECHANICAL, ELECTRICAL, PLUMBING

" PART 1 - GENERAL

1.1

" RELATED DOCUMENTS

CU Anscliulz Research | - ABSL-3 Suite Repovalion =
2177

Drawings and general provisions of the Contract, including General and Supplementary Conditions and -~

other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements governing the shutdown of mechamcal L

electrical, and phimbing services for proper notification of all impacted by shutdown.
Contractor 1o complete attached ontage request and subinit to uiversity project manager.

Outage requests must be submifted in advance per the time perieds identified on attached form.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

31

COORDINATION

University staff wil} coordinate and annouvnce internally to all impacted areas.

"END OF SE(.TIOI\ [}1 7308

UTILITY INTERRUPTION - MECHANICAL, .. . 0173051
ELECTRICAL, PLUMBING

- Contractor & Subcontractors requesiing outages must be present at specified time identified tn approved =~
* outage request to miriate the start of outage. If contractors are not present, outage iay be postponed. -

~ Examine products covered by an allowance promptly on delivery for damage or defects Rewn o
" damaﬂed or deiecin e preduc[s to manufacturer for replacement.
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SECTION 01 73 00

UTILITY INTERRUPTION — FIRE PROTECTION SYSTEMS

" PART 1 - GENERAL

1.1 - RELATED DOCUMENTS

Al Dirawings and general provisions of the Contract, including General and Supplementary (‘omhhous and
other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

Al Section includes administrative and procedural requirements governing the shutdown of fire protectmn
systems for proper notification of all impacted by shutdown.

B. Contractor to complete attached outage request and subimif to uiiversity project manager.

C. Outage requests must be submifted in advance per the time periods identified on attached form.
PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

31 COORDINATION
A University staff wil} coordinate and announce internally to all impacted areas.
. B Contractor & Subcontractors requesting outages must be present at specified time 1dentified in approved

_ outage request to initiate the start of outage. If contractors are not present, outage may be postponed. .

€. 7 Examine products covered by an allowance promptly on delivery for damage or defecls Retumn
o damaged or deiecm e pwducis 1o manufacturer for replacement.

. END OF SECTION 017306,

UTILITY INTERRUPTION FIRE PROTECTION ... ... 0173061,

SYSTEMS
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SECTION 01 73 07

TEMPORARY FIRE DETECTION, SUPPRESSION, AND SITE PROTECTION REQUIREMENTS

'PART | - GENERAL

1.1

* RELATED DOCUMENTS

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

SUMMARY

This section includes administrative and procedural requirements governing the temporary fire detection

and suppression reguirements when impacting active construction activities in occupied facilitics.

Contractor shall comply with all fire and life safety code requirements for projects that impact ihe '
existing detection and Suppression systems.

All temyporary protection requirements must be complete and active prior to the disabling or
modifications to the existing systes.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

A,

- TEMPORARY FIRE DETECTION, SUPPRESSION, ... ... 017307-1..

Aldl detection and suppression requireinents during construction must meet the 2018 International Fire

Code (IFC) Section 33 and 3308.7. and 3301, All requirenents as outlined in NFPA 241, Standard for '

Safeguarding Construction, Alterations, and Demeolition Operations nust also be followed.

_'  STEPS for FIRE ALARM / FIRE SPRINKLER wilhin project work:

" Fire alarm and/or fire suppression systems protect all areas and peed 1o be maintaised throughout the
entire duration of the project.

. Snioke detection, heat detection, and {ire suppression systems all rely on the ceiling structure as part of
- their functionality. AH ceiling structures including ceiling tiles nmust be put back in place at the end of
- each workday to maintain functionality. A fire watch must be employed while any system impacts the
" functionality of suppression and detection systems. The use of a fire-retardant plastic covering at all
_ openings is also acceptable.

- I suppression, detection, and ancillary systems are impacted {or longer than a {ire watch can be
- employed, temporary heat detection will need to be install at the deck 10 maintain proper coverage '111d

code rcqmremen:s

Fire detection and fire suppression systems can be taken offline 1o support project work; the F1.S
Impairment Form will need 1o be submitted throvugh the CU project manager. Pages 2 and 3 of the
Impaurment form have nstivctions and additional information, ~

AND SITE PROTECTION REQUIREMENTS
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E. Fire detection and {ire suppression contractors must always be (he first to walk and address the project

before demolition of any space begins. As mentioned, the ancitlary systems including ceilings, are partof
the protection sysiems and cannot be removed without temporary requircinents beng installed 1w

maaintain systems.  Preferred miethods arve turiing all sprinkler heads up towards the deck or installing

. heat detection at the deck before demolition.

- F, . Please note that fire suppression drain down require a re-filf at the end of each day vnless fire watch or '
temporary heat detection 1s in place.

G. . Contractors are expected o maintain all otler code requirements as it pertains to fire and life safety, . ...

. -_ ._ ~END OF SECTION 01 73 07

R - TEMPORARY FIRE DETECTION, SUPPRESSION, ... ... 017307-2...................
AND SITE PROTECTION REQUIREMENTS
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SECTION 01 74 19

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

'PART 1 - GENERAL

RELATED DOCUMENTS

i.l
Al Drawings and general provisions of the Contract, inchuding 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. Salvaging nonhazardous demolition and construction waste,
2. Recyeling nonhazardous demolition and construction waste.
3. Disposing of nonhazardous demolition and construction waste,
B. Related Requiremnents:
i. Section 02 41 19 "Selective Demodlition" for disposition of waste resulting from partial demolition
of buildings, structures, and site improvements. o
2. Section 31 10 00 "Site Clearing" for disposttion of waste resuliing from site clearing and removat _
of above- and below-grade inprovements. :
1.3 DEFINITIONS
A, Construction Waste: Building and site improvement materials and other solid waste resulling from
construction, remodeling, renovation, or repair operations. Construction wasie includes packaging.
~ B. . Demolition Waste: Building and site improvement materials resulting from demolition or selective
' .. demolilion operations.
T ¢, Disposal: Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse, -
_ ordeposit in landfill or incinerator acceptable to authorities having jurisdiction.
D, Reeycle: Recovery of demolition or construction waste for subsequent processing in preparation for
' reuse.
~ E. - Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in another facility.
- F. . Salvage and Reuse: R{:w\ rery of demoimon or consinustion waste and subsequent incorporation mlo the
CWork. : '
CONSTRUCTION WASTE MANAGEMENT AND. .. 0174191,

DISPOSAL
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1.4 PERFORMANCE REQUIREMENTS
A, General: Achieve end-of-Project rates lor sabvage/recyeling of minimum 75 percent by weight oftotat - -

. pon-hazardous solid waste generated by the Work, Practice efficient waste management i the use of
- materials i the course of the Work.  Use all reasonable means to divert construction and demolition

" waste from landfills and mcineralors.

" following:
1. - Demolition Waste:

- Asphall paving.
b. Conerete.

e Concrete reinforcing steel.
d. Brick.

e Concrete masonry units.

f Wood studs.

g Wood joists,

h. Phvwood and oriented strand board.
L. Wood paneling.

J- Wood trim.

k. Structural and miscelaneous steel.
1. Rough hardware.

m.  Roofing.

o Insulation.

o. Boors and franes.

p. Door hardware,

q. Windows.

f. Glazing.

8 Metal studs,

L. Gypsuun board.

. Acoustical file and panels.

V. Carpet.

w.  Carpet pad.

X. Demountable partitions.

A Equipment.

Z. Cabinets.

“aa.  Plumbing fixtures.

~ bb.  Piping.

_¢c. Supports and hangers.

“dd. Valves,

-ee. Sprinklers,

—-ff.  Mechanical equipment. . -
gg.  Refrigerants.
hh.  Electrical conduit.

"t Copper wiring.

i Lighting fixtures.

ki Lamps.

s Ballasts.

- mum. Electrical devices. BRE
an.  Switchgear and panelbourds, ~
oo,  Transformers.

2. Construction Waste:

DISPOSAL

CONSTRUCTION WASTE MANAGEMENT AND

Facilitate recycling and salvage of matenials, including the -
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CONSTRUCTION WASTE MANAGEMENT AND . ... 0174 19.3.

R W N

“Masonry and CMU.
- Lumber.
“Wood sheel materials.
Wood trim.
Metals.
Roofing.
Insulation.
"Carpet and pad.
“Gypsum board.
- Piping.
" Flectrical conduit.

o

R R g MO o

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.

ACTION SUBMITTALS

Waste Mapagement Pran:  Subinit plan within 30 calendar days of date established for the Notice to
Proceed. :

INFORMATIONAL SUBMITTALS

Wagte Reduction Progress Reports: Concurrent with cach Application Tor Payment, submit report. Use

Form CWM-7 for construction waste and Fonn CWM-§ for demolition waste, as applicable, Include the

following information:

Matenal calegory.

Generation pousl of waste,

“Total quantity of waste in tons.

Quantity of waste salvaged, both estimated and actual i tons.

Quantity of waste recycled, both estimated and actual in tons.

Total quantity of waste recovered {salvaged plus recvcled) in tons.

Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste.

" Waste Reduction Calculations: Before request for Substantial Completion, subiml calculated

end-of-Project rates for salvage, recycling, and disposal as a percentage of total waste generated by the

- Work.

. "Records of Donations: Indicate receipt and acceptance of salvageable waste donated fo individuals and ..
-organizations. Indicate whether organization is fax exempt.

DISPOSAL

Packaging: Regardless of salvage/recyele goal indicated in "General” Paragraph above, . - .
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E. Recyeling and Processing Facility Records: Lisdicate receipt and acceptance of recyelable waste by

1.7

18

recycling and processing facilities icensed to accept them.  Include manifests, weight tickets, receipts,
and wvoices.

~ Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by landfills and
ocinerator faciliites licensed to accept them.  Include manifests, weight tickels, receipts, and invoices,

- Qualification Data: For refrigerant recovery technician,

. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for

recovering refrigerant, stating that aH refrigerant that was presenf was recovered and that recovery was

performed according to EPA regulations. Include name and address of technician and date refrigerant .~

was recovered.

QUALITY ASSURANCE
Refrigerant Recovery Technician Qualifications: Certified by EPA-approved certiftcation prograia.

Regulatory Requirements:  Cemply with hauling and disposal regulations of authorities having
jurisdiction,

Waste Management Conference:  Conduct conference at Project site to comply with requirements in
Section 01 31 00 "Project Management and Coordination." Review methods and procedures related 10
waste management including, but not Limated to, the following: '

L. Review and discuss waste management plan including responsibilities of waste management
coordinator,
Review requirements for docimmenting guantities of each 1vpe of waste and its disposition.

[
H

3. Review and finalize procedures for 1malerials separation and verify availabillty of comainers and . -

bins needed fo avoid delays.
4. Review procedures for periodic waste collection and ransportation to recycling and disposal

facilities. SR

3, Review waste management requirements for cach trade.

WASTE MANAGEMENT PLAN

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 cost/revenue analysis, -
" Where Preject wschudes demolition, distinguish between demolition and construction waste. Indicate
- quantities by weight or volume, but use same units of measure throughout waste management plan.

© Waste Identification: Indicate anticipated types and guantities of demolition, site-clearing, and
" construction waste, as applicable, generated by the Work. Use Form CWNM-{ for construction waste and .
" Form CWM-2 for demolition waste. Include estimated quantities and assumptions for estimates.

“Waste Reduction Work Plan: List each type of waste and whether it will be salvaged. recycled. or
- disposed of i landfill or incinerator.  Use Form CWM-3 for construction waste and Form CWM-4 for
. demolition waste. Include points of waste generation, total quantity of each type of waste, quantity for

each means of recovery, and handling and transportation procedures.

i. Salvaged Materials for Revse;  For materials that will be salvaged and revsed in this Project,
describe methods for preparing salvaged materials before wcorporation into the Work.

CONSTRUCTION WASTE MANAGEMENT AND . ... 0174194 .

DISPOSAL
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2. Salvaged Materials for Sale:  For materials that will be sold 1 individuals and organizations,
“1nchude list of their names, addresses, and telephone munbers,
3. . Salvaged Materials for Donation: For malerials that will be donated to individuals and

organizations, inchude list of their names, addresses, and telephone munbers.

- 4. Reeyeled Materials: Include Hst of local receivers and processors and type of recycled materials

 each will accept. Include names, addresses, and telephone munbers,

- 5. - Disposed Materials: Indicate how and where materials will be digposed of. Include name,

.- address, and telephone mumber of each landfill and incinerator facikitv.
6. Handling and Transportation Procedures: Inchlude method that will be vsed for separating
recyclable waste inctuding sizes of containers, container labeling, and designated location wliere
materials separation will be performed. :

PART 2 - PRCDUCTS (Not Used}

PART 3 - EXECUTION

3l PLAN IMPLEMENTATION

A, General:  lmplement approved waste management plan.  Provide handling, containers, storage, signage,
transportation, and other iems as required to implement waste management plan during the entire
duration of the Contract.

i. Comply with operation, ternination, and removal requirements in Section 01 50 00 "Temporary
Facilities and Controls."

B. Waste Management Coordinator: Engage a waste managemenl coordinator 1o be responsible for
implementing, montoring, and reporting status of waste management work plan.  Based on Project size
and complexity, waste management coordinator may, if approved in writing by Archifect/Engineer and -
University Project Manager, serve in other construction related roles.

C. Training: Train workers, subcontractors, and suppliers on proper waste manageinent procedures, as
appropriate for the Work.

1. Distribute waste management plan to everyoue concerned within three business days of submittal . '
a relurs. :
2. Distribute waste management plan to entities when they first begin work on-site.  Review piaa '
procedures and locations establishied for salvage, recyeling, and disposal.
I . Site Access and Temporary Controls: Conduct waste Inanagement operations to ensure minimum
- . unerference with roads, sireets, watks, walkways, and other adiacent occupied and used facilities.
L 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 01 30 00 "Temponr}; Facmnes and Controis" Ior Lontroihn,g dust and diri
) environmental protection, and noise control, T :
© 32 . SALVAGING DEMOLITION WASTE
. A, Salvaged Irems for Reuse in the Work: Salvage itens for reuse and handle as follows:
i. Clean salvaged items. o .
CONSTRUCTION WASTE MANAGEMENT AND .. ... 0174 19.5...

DISPOSAL
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2. Pack or crate Hems afler cleaning.  Identify contents of containers with label indicating elements,

date of removal, quantity, and location where removed.

- Store items in a secure area until installation.
Protect Hems from damage during transport and storage.

* Install salvaged items to comply with installation requirements for new materials and equipment.
Provide connections, supports, and miscellanecus materials necessary to make ifems functional for
use indicated. '

B. . Salvaged Items for Sale and Donation: Not pernitted on Project site.
C. .. Salvaged Irens for University's Use: Salvage items for University's use and handle as foliows:
1. Clean salvaged iems.
2. Pack or crate items after cleamng. Identify contents of containers with label indicating elemens,
date of removal. quantity. and location where removed.
3. Store items in a secure area umil delivery to University.
4, Transport ttems to Umiversity's storage area designated by University.
5. Protect items from damage during transport and storage.
. Doors and Hardware: Brace open end of door frames. Except for removing door closers, leave door
hardware attached to doors.
E. Eguipment: Drain 1anks, piping, and fixtures, Seal openings with caps or plugs. Proteet equipmem
from exposure to weather.
F. Plumbing Fixtures: Separate by type and size.
G, Lighting Fixtures: Separate lamps by type and protect from breakage.
H. Electrical Devices: Separale switches, receplacies, switchgear, franstormers, meters, panelboar ds
circuit breakers, and other devices by type.
33 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENFRAL
A, General: Recycle paper and beverage containers used by on-site workers,
B, .. Recycling Incentives: Revenues, savings, rebates, tax credils, and other incentives received for
o recycling waste materials sliall accrue to Conlractor.
. €.~ Preparation of Waste: Prepare and malutain recyclable waste materials according to recycling or reuse
- - facility requirements. Mainlain matenals free of dint, adliesives, solvents, petroleun contamination, and
“other substances defeterions to the recycling process. '
- D, Procedures: Separate recyclable waste from other waste materials, trash, and debgis. Separate
© recyclable waste by fype at Project site fo the maximum extent practical according to approved
. construction waste management plan.
1, Provide appropriately marked contatners or bins for controiling recyclable waste until removed
" from Project site.  Include hist of acceptable and unacceptable materials at each contamer and b
a. Inspect containers and bins for contamination and remove contaminated materials if found.
2. Stockpile processed materials en-site without intermixing with other matertals. Place, grade, and
shape stockpiles 1o drain surface water. Cover to prevent windblown dust. -+ :
CONSTRUCTION WASTE MANAGEMENT AND .. ... 0174196 ..

DISPOSAL
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3. Stockpile materials away from construction area. Do not store within drip line of runammg wees.

4. Store components off the ground and protect from (he weather.
5. Remove recyclable waste from University's property and ransporl o recycling receiver ot
processor.

"RECYCLING DEMOLITION WASTE

- Metals: Separate metais by fype,

1. Structural Steel:  Stack mmembers according 1o size, tvpe of member, and length.
2. Remove and dispose of bolts, nuts, washers, and other rough hardware.

Gypsinn Board: Stack large clean pieces on wood pallets or in container and store in a drv location.
Remove edge trim and sort with other metals. Remove and dispose of fasteners.

Acoustical Ceiling Panels and Tile:  Stack large clean pieces on wood pallets and store mn a dry location,

Metal Suspension System:  Separate metal members inciuding trim, and other metals from acoustical -
panels and tile and sort with other metals.

Carpet and Pad:  Roll large pieces tightly after removing debris, trash, adhesive, and tack strips.

i. Store clean, dry carpet and pad in a closed container or trailer provided by Carpet Reclamanon
Agency or carpet recycler.

Carpet Tile: Remove debris, trash, and adhesive,

i. Stack tile on pallet and store clean, dry carpet in a closed container or trailer provided by Car pel
Reclamation Agency or carpel recveler.

Piping: Reduce piping fo straight lengths and store by fype and siZze. Separate supporls, ha.naers
valves, sprinkiers, and other components by type and size. :

Conduit: Reduce conduil to straight tengthis and store by type and size.

© RECYCLING CONSTRUCTION WASTE
- Packaging:

“ 1. Cardboard and Boxes: Break down packaging into flat sheets. Bundie and store in a dry

- location,

2. Polystyrene Packaging: Separate and bag materials.

" Pallets: As much as possible, requite deliveries using pallels to remove pallets from Project site.
For paliets that remain on-site, break down pallets into component wood pieces and conply m!l;
requirements for recyeling wood.

- 4. Crates: Break down crates into component wood pieces and compiy wﬁh requxrements f01

recycling wood.

-..Wood Materials:

1. Clean Cut-Offs of Lumber: Grind or chip into smatl picces.
2. Clean Sawdust: Bag sawdust that does ol contain painted or treated woed.

CONSTRUCTION WASTE MANAGEMENT AND . ... 0174 19.7
DISPOSAL
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Gypsum Board:  Stack large clean pieces on wood pallets or in comtainer aind store in a dry location.

L. .- Clean Gypsum Board: If gypsum board is processed on site, grind scraps of clean gypsum board
vsitng small mebile chipper or hammer mill.  Screen out paper after grinding. At ' '
Contracior™T™g option, processing may occur off site.

DISPOSAL

CU Anscimiz Research 1 - ABSL-3 Sunte Repovalion _
21-717

.'  DISPOSAL OF WASTE
A. - General: Except for items or materials to be salvaged, recyeled, or otherwise reused, remove waste
materials from Project site and legally dispose of them in a landfill or incinerator acceptable to
authorities having jurisdiction.
L. Exc;pt as otherwise spectfied, do not allow waste malerials that are to be disposed of accunmuiate
2. ?{iérii:ie and transport debris in & manner that will prevent spillage on adjacent surfaces and areas.
B. Burning: Do not burn waste materials.
C. Disposal: Remove waste materials from University's property and legally dispose of them,
END OF SECTION 0174 19
.CONSTRUCTION WASTE MANAGEMENT AND. . 0174 19..8
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SECTION 01 77 00

" CLOSEOUT PROCEDURES

'PART 1 - GENERAL

13

CLOSEOQUT PROCEDURES

- RELATED DOCUMENTS

other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for contract closeout, inchuding, butnot -

limnited to, the following:

1. Substantiai Completion procedures, inclnding Notice of Completion and Final Inspection
procedures.

2. Occupancy procedures, including Notice of Approval of Occupancy/Use and University
Supplemental Notice of Occupancy and Use List.

3. Final Acceptance procedures, incinding Pre-Acceptance Checklist and University Suppiememal
Building/Project Acceptance List. .

4. Inspections after completion.
5. Warranties.

6. Final eleaning.

7. Repair of the Work.

Related Requirements:
1

Drawings and general provisions of the Contract, including General and Supplementary Conditions and -~

Section 01 32 33 "Photograpliic Documentation” for submitting final completion construction .

photographic documentation.

2. Section 01 73 00 "Execution” for progress cleaning of Project site.
3. Section (01 78 23 "Operation and Maintenance Data" for operation and maintenance manual
_ ©requiremenns.
4. 7 Section 01 78 39 "Project Record Documents” for submitting record Drawings, record
" Spectfications, and record Product Data.

5. Section 017900 "Denwnauatwn md T lammg" for reqmmnenﬁs for matmusng Um\ erbuy‘

persotinel.

© ACTION SUBMITTALS

. Product Data: For cleaning agents.

- Contractor's List of lucomplete liems:  Initial sebinittal at Notice of Completion.

- Certified List of Incomplete Items: Fiaal submittel at Final Aceeptance.. ... o

CLOSEOUT SUBMITTALS

0F7700-1
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CLOSEOQUT PROCEDURES 017700-2

29 April, 2022 24717 0 T
B. Certiftcate of losurance: For continuing coverage.
C. Field Report: For pest control inspection.

1.5 . MAINTENANCE MATERIAL SUBMITTALS
A. . Schedule of Maintenance Material Items:  Tor mamitenance material submiftal tems specified wn other

' " Sections. K

1.6 - NOTICE OF COMPLETION AND SUBSTANTIAL COMPLETION PROCEDAIRES
A Procedures and Submittals Prior 1o Notice of Completion:  Complete and subimit all of the following

items prior to subinitting Notice of Compietion to Architect/Engineer. Inchide Contractor's

comprehensive list of ifems to be completed, corrected or not in compliance with the Drawmngs and

Specifications.

L. Contractor's List of Iucomplete Items:  Prepare and subimit a list of ifemns {o be completed and
corrected {Contractor's preliminary punch lst), indicating the value of each item on the list and
reasons why the Work is incomplete.

2, Building Inspection Record: Submit completed record with all required corrections noted.

3. Certificate of Occupancy: Submit Certificate of Occupancy {CO} or Temporary Certificate of
Ocecupancy (TCOj.

4. Final Completion Schiedule: Submit schedule for perforinmg and completing all work indicated on . '
the Contractor” list of incomplete itens.

5. Submit sustainable design documentation,

6. Submit closeout submittals specified in other Division 01 Sections, including project record
documents, operation and maintenance manuals, final completion construction photographic
documentation, damage or seliiement surveys, properly surveys, and similar final record
waformation.

7. Subnit closeout submittals specified in individual Sections, including specific warranties,
workmanship bonds, maintenance service agreements, final certifications, and shmilar documents,

8. Submi test/adjustbalance records,

~'B. - Finallnspection: Submit Notice of Completion to Architect/Engineer. Upon receipt,
ST Archutect/Engineer and University will review and if all Hems on the Usiversity Supplemental Notice of
. Completion Checkhist are complete will, within the timeframe required by the Contract, schedule and
- 7 make an inspection of the Project to deterniine whether the Work is ﬂ:tzbﬂ;lam;aliv complete.
" -+ 1. Final Punch List; Based on the mspeclion Architect/Engineer will prepare a final punch list of
B " work to be completed, work not in compliance with the Drawings or Specifications, and
I " unsatisfactory work for any reason.
© .. 2. Re-wspection: If the cumulative number of items identified on the final punch list prevents a
© .. deterniinadion that the work is substantially complete. complete those items and when complete N
I resubmit Notice of Completion.  Upon receipt of resubmittal, Architect/Engineer and Usniversity -
S wilk then schedule and make a re-inspection of the Project 1o determine whether the Work is
- substantially complete.
€. Nouce of Substantial Completion:  When inspeciion of the Work indicates that the Project is
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1.7 LiST OF INCOMPLETE ITEMS (PUNCH LIST)

CA. - Organizalion of List:  Include name and identification of each space and area affected by construction
- operations for incomplete Hems and itenys needing correction including, if necessary, areas disturbed by -
- Contzactor that are outside the hmits of construction. '

1. . Organize hst of spaces i sequential order, starting with exterior areas first and proceeding from '
_ ~ lowest floor to highest tloor or as approved by Architect/Engmeer. -
2. Organtze itemms applving 10 each space by major element, inchuding categories for ceiling,
_ ~indrvidual walls, floors, equipment, and building systems.
3. Include the following information at the top of each page:
a. Project name.
b. Date.
c. Naime of ArchitectEngineer.
d. Name of Contractor,
e. Page number.
4. Subiit Hst of incomplete items i the following format
a. MS Excel and PDF electronic file. Architect/Engineer will refurn annotated file.
15 OCCUPANCY PROCEDURES
A Procedures and Submittals Prior to Occupancy: Complete and submit alf items on both State Form o
SBP-01 "Notice of Approvai of Occupancy/Use" and University Supplemental Notice of Occupancy and .~
Use List. e
19 FINAL ACCEPTANCE PROCEDURES
A Procedures and Submittals Prior (0 Final Acceplance: Complele and subimit all Hems on both State
Form SBP-05 "Pre-Acceptance Checklist” and University Supplemetal Building/Project Acceplance
List,
B. Inspection:  Submit a writtens request for final inspection to deternnise acceptance & minimum of 10

business days prior 1o date the work will be completed and ready for final inspection and tests. On
receipt of request, Architect/Engineer will either proceed with inspection or hotify Coutractor of
- unfuifilled requiremeits.  Architect/Engineer wall prepare a {inal Certificate for Payiment after mspection
or will notify Centractor of conistruction that must be completed or corrected before certificate \w}i be -
- issued. '
L Remspecnon Request reinspection when the Work 1dennﬁed T pIE\ fous mspections as
© incomplete is completed or corrected.

116 SETTLEMENT AND FINAL PAYMENT

'_ A. ... Submit and complete all of the following as a condition precedent fo settiement and final paylnem C
" All gnarantees and warranties. -
- All statement to support local sales 1ax refunds, if any.
- Three {3) sets of operation and maintenance manuals.
- Ome (1} set of as-built Contract Documents showing alf job changes.
- All demonstration and fraining completed w accordance with Section 61,7900,
Al punch List items documented as complete.

O B Lo 1) —

CLOSEOQUT PROCEDURES 0E7700-3
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B.

Final Centificate of Payment: Submit in accordance with the requirements of Section 01 29 00 "Payment -+~

Procedures.”

T INSPECTIONS AFTER COMPLETION

e Warranty/Guarantee Inspections:  During the warranty period, accompany Architect/Engineer and
- University Representative, and participate in inspection(s) of the Project to 1dentfy defective and
- deficient work at intervals and as required by the Contract,

List of Deficient or Defective Work: Within 10 business days of inspection, Architect'Engineer will
provide Contractor with a list of items requiring correction.

Remedial Work: Upon receive of itemized hist, iinmediately correct and remedy deficiencies and deieus '

iz a manner satisfactory to the Architect/Engineer and University.

SUBMITTAL OF PROJECT WARRANTIES

Time of Submittal:  Submit writen warranties 1o the Architect/Engineer prior to advertisement of the
Notice of Contractor's Settiement. Tf the Notice of Accepiance designates a commencement date for
warranties other than the date of Notice of Acceprance for the Work, or a designated portion of the Work,
submit written warranties upon request of the Architect,

Partial Ocecupancy: When a designated portion of the Work is comipleted and occupied or used by the
University, by sepatate agreement with the Contractor durig the construction penod., submit properly
executed warranties (o the Architect/Engineer within fifteen {15) calendar days of completion of that
designated portion of the Work.

Special Warranties: When a special warranty is required 10 be executed by the Contractor, or the
Contractor and a Subconlractor, supplier or manufacturer, prepare a wrilten docwnent that contains
appropriate terms and ideatification, ready for execution by ihe required parties. Submit a draft to the

University through the Architect/Engineer for approval prior 10 final execution.  Reler to individual _

Specification Sections for specific requirements for special warranties.

Form of Submittal;  Organize warranty docuinents into ai orderly sequence based on the table of

- contents of Project Manual,
1. Number of Capies: Tweo. _
2. . Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leal binders, thickness .

as pecessary 10 accommiodale comtents, and sized to receive 8-1/2-by-1 Lainchpaper.

'3, ' Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark tab to

- 1dentify the product or wistatiation. Provide a typed description of the product or installation,
- inchuding the name of the product and the name, address, and telephone number of Installer.

' 4. . Tdeatity each binder on the front and spine with the typed or primted title "WARRANTIES."

Project name, and name of Contractor.

5., ‘Warranty Electronic File: Scan warranties and bonds and assemble complete warranty and bond

submittal package into a single indexed electronic PDF file with links enabling navigation to each
item. Provide bookmarked table of contents at beginning of document. :

- Provide additional copies of each warranty 1o iaclude in operation and maintenance manuals.

List of Extended Warranties: Provide a comprehensive hist of all manufacrurers® standard and special
warranties with duration greater than one year after Notice of Acceptance. Organize list into an orderly
sequeince based on table of contents of the Project Manuad. .

CLOSEOQUT PROCEDURES 0E7700-4
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PART 2 - PRODUCTS

.20 . MATERIALS

" A.. . Cleaning Agents: Use cleaning matenals 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 properly or )

that might danage fimshed surfaces.
1. Uise cleaning products that comply with Green Seal's GS-37, or if GS-37 is not applicable, use
products that comply with the California Code of Regulations maximum allowable VOC levels.

2. Do not use sweeping compounds on concrete floors that will leave residue affecting finish floor

materials.

PART 3 - EXECUTION

31 FINAL CLEANING

A General: Perform final cleaning. Coenduet cleaning and waste-removal operations to comply with local
laws and ordinances and Federal and local environinental and amipoliution regulations.

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface
or unit 1o condition expectad in an average conunercial building cleaning and maintenance program.
Comply with manufacturer's wriften instroctions.

L Complete the following cleaning operations inymediately prior to Occupancy for entire Project or

for a designated portion of Project:

a. Clean Project site, yard, and grounds, in areas disturbed by construction activiiies, .
including fandscape development areas, of rubbish, waste material, litter, and otler foreign
substances. :

b. Sweep paved areas brooni clean. Remove petrochemical spills, slatns, and other foreign
deposits,

¢ Rake grounds that are neither planted nor paved 1o a8 smooth, even-textured surface.

d. Remove tools, construction equipment, machiery, and surplus material from Project site.

ce. .. Remove snow aid ice to provide safe access o building. '

f " Clean exposed exterior and interior {inishes to a dirt-free condition, free of grease, dust,
stains, films, fingerprints, and similar foreign substances.  Avoid disturbing natural
“weathering of exterior surfaces. Restore reflective surfaces to their origmal condition.
“Remove debris and surface dust from limited access spaces, including roofs, plenums,

- shafts, trenches, equipment vaults, manholes, attics, and similar spaces,
" h.  Sweep concrete floors broom clean in unoccupied spaces.
oL -Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean according
B - to manufacturer's reconunendations if visible soil or stains remain.
“J. . Power scrub and power buff resilient flooring surfaces, tile and fluid-applied flooring.

-k Clean wansparent 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. :
1. . Remove labels that are not permanent.
S Wipe surfaces of inechanical and electrical equipment, elevator equipment where
-applicable, and similar eguipinent.  Remove excess fubrication, pauit and mortar
droppings, and other foreign substances.
i Clean plumbing fix(ures 1o & sanitary condition, free of stains, including siains resulting
from water exposue. '

CLOSEOQUT PROCEDURES 0E7700-5
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0. - 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 of

33

_ that display contamination with particulate matter on mspection.
1) Clean HVAC systerns 1 compliaice with NADCA Standard 1992-01. Provide
writtens report on completion of cleaning.
‘g, Clean light fixtures, lamps, globes, and reflectors (0 function with full efficiency.

r. Clean food service equipment 1o sanitary condition acceptable for intended food service use

and approved by authority having jurisdiction.
S. Leave Project clean and ready for occupancy.

* Pest Control: Comply with pest controf requirements in Section 01 30 00 "Temporary Facilities and

Controls." Prepare written report.

REPAIR OF THE WORK

Complete repair and restoration operations before requesting iaspection for determination of Substantial
Completion.

Repair or remove and replace defective construction. Repairing includes replacing defective parts,
refinishing damaged surfaces, touching up with matching matenals, and properly adjusting operating
equipment. Where damaged or worn items cannot be repawed or restored, provide replacements.
Remove and replace operating components that cannot be repaired. Restore damaged construction and
perimanent factities used during construction 1o specified condition.

L. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other damaged

transparent materials,

2. 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. 30 not pait over "UL" and other required labels and identification, inchuding mechamecal

and electsical nameplates.  Remove painl applied to required labels and identification,

3. Replace parts subject o operaling condiions during consiraction (hat may unpede operation or
reduce longevity,

4. Replace burned-out bulbs, buibs noticeably dimmed by hours of use, and defective and noisy

starters in fluorescent and merchry vapor {ixtures to comply with requirements for new fixtures, .

' ATTACHMENTS

" Samples of the following forms are appended to this Section for reference following End of Section 0}

T7T00:

~and Use List.

© 2. University of Colorado Denver | Anschutz Medical Campus Supplemental Building / Project

" Acceptance Lisi

CLOSEOQUT PROCEDURES 0E7700-06
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SECTION 01 78 23

TOPERATION AND MAINTENANCE DATA

'PART | - GENERAL

1.1  RELATED DOCUMENTS

Al Drawings and general provisions of the Contract, including General and Supplementary (‘ondmous and
other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A, Section inchudes administrative and procedural requirements for preparing operation and mazmenauce :
manuals, including the following:

l. Operation and maintenance documentation directory.
2. Systemns, subsystems, and equipment operation and maintenance manuals.
3. Product maintenance manvals,
4, Emergency manuals.
5. Framed cperating and mainienance imstictions,
B. Relared Requirements:
1. Section (1 33 00 "Submittal Procedures” for submitting copies of submittals for operation and
maintenance nanuals, N
2. Section 01 91 13 "General Conunissioning Requireinents” for verification and compilation oi data =
Lo operation and maintenance manuals. _—
13 DEFINITIONS
A System: Ap organized colection of parts, equipment, or subsystems united by regular interaction.
B. - Subsystenx A portion of a syslem with chazacieristics similar to a system, .
14 CLOSEOUT SUBMITTALS
. A. . Scheduler Submit each manual in final form prior o requesting inspection for Substantial Completion

" and at least 30 calendar days before commencing demonstration and training. Archilect/Engineer will
. retug copy with conuments.
-1, Correct or revise each manual to comply with Architect/Engineer's conunents.  Submit copies of
each corrected manual within 15 calendar days of receipt of Architect/Engineer's comnents and
prior to comnencing demonstration and traisng.

. B, Format: Submit operations and maintenance manuals in the following format:
1. = PDF electronic file. Assemble each manual into a composite electronically indexed file. Submit
" on digital media acceptable to Architect/Engineer.

a. Name each indexed document file in composite electronic index with applicable item name.

Inchide a complete electronically linked operation and maintenance directory.
b. Compile entirely froin docwments with searchable text, -~ -

OCPERATION AND MAINTENANCE DATA 017823-1
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€. Enable inserted reviewer comments on draft submittals,
C, Final Manual Submittal:  Subnut each manual i final form prior to requesting wspection for Substantial

Completion and at least 30 calendar days before commencing demonstration and training,

- Architect/Engineer will return copy with conunents.

1. Correct or revise each manual to comply with Architect/Engineer's conunents,  Submit copies of
each corrected manual within 15 calendar days of receipt of Architect/Engineer's comments and
prior 1o coxmnenuuﬂ demonstration and training.

PART 2 - PRODUCTS

bt
—_—

o
13

- Title Page: Include the following information:

e

OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY

Directory: Prepare a single, comprehensive directory of emergency. operation, and maintenance data

and materials, listing items and their location to facilitate ready access to desired information. Includea

section in the directory for each of the following:
i List of documents.

2 List of systems.

3. List of equipment.

4 Table of contents.

List of Systenss and Subsysteins: List systems alphabetically. Inchude references to operation and
maintenance manuais that contain information about each system.

List of Equipment: List equipment for each system, erganized alphabetically by svstem. For pieces of
eguipment not part of systen, list alphabetically in separate st

Tables of Contents: Inchude a table of contents for each emergency, operation, and maintenance manual,

[demtification: In the documentation directory and in each operation and maintenance manual, identify

gach system, subsystent, and piece of equipment with sanwke designation used in the Contract Documtma o '

I no designation exists, assign a designation according to ASHRAFE Guideline 4, "Preparalion of
Qperating and Maintenaice Documentation for Buiiding Systems.”

- GENERAL REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE
O MANUALS o

Intent:  Prepare data in form of an instructional manual for use by University personnel.

Orgamization:  Unless otherwise indicated, orgauize each mannal ino a separate section for each systemn
- and subsystem, and a separate section for each piece of eqmpment not palt of a system. Fach mamni
_shall contain the following materials, in the order hsted T

1. Title page.

Table of contents. _ L .

2
3. Manual contents.

Subject matter included in manual. _

Name and address of Project. PP -
Name and address of University. -
Date Ofs‘t’]blliiitai' e e e e e e e e D
Name and contact information for Contractor. ... ... .

OCPERATION AND MAINTENANCE DATA 017823.2
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G. Name and contact information for Construction Manager,
7. Name and contact information for Architect/Enpineer.
8. Name and conlact information for Commissienig Authority,
9. Names and contact isformation for niajor consultants to the Architect/Engineer that designed the

H.

R

systems confained 1 the manuals,

~10.  Cross-reference to related systems in other operation and maintenance nuanuals.

. Table of Contents: List each product inchluded in manual, identified by product name, indexed to the
. content of the volume, and cross-referenced to Specification Section number in Project Manual.
L. If operation or mawtenance documentation requires more than one volume to acconunodate data,

uciude comprehensive table of contents for all volumes in each volume of the set.

Manual Contents: Organize mfo sets of manageable size. Arrange contents alphabetically by system,
subsystemn, and equipinent. If possible, assemble instructions for subsystems, equipment, and
components of one systam into a single binder.

Manutacturers’ Data:  Where manuals contain manufactrers’ standard printed data, include onty sheets

pertinent 1w product or component installed. Mark each sheet to identify each product or component

incorporated into the Work. If data inchude more than one iem i a tabular format, identify each item

using appropriate references from the Contract Documents.  Identify data applicable 1o the Work and

delete references to information not applicable.

L. Prepare supplementary text if manufaciurers' standard printed data are not available and where the
iformation is necessary for proper operation and maintenance of equipment or systems.

Drawings: Prepare drawings supplementing manufacturers' printed data to lustrate the relationship of
component parts of equipment and systems and to illustrate control segnence and flow diagrams.
Coordinate these drawings with information contained in record Drawings 1o ensure correct Hiustration
of completed instaliation,

Manuals, Electronic Files:  Submit manuals in the form of a multiple file composite electronic PDF file

for each manual type required.

L. Electronic Files: Use electronic files prepared by manufacturer where available. Where
scanning of paper documents is required, configure scanned file for mininmm readable file size
and enable OCR (optical character recognition) fo provide searchable text.

2. File Names and Bookmarks: Eanable bookmarking of individual documents based on file nanies,
Name document files to correspond o system, subsystent, and equipment nanes vsed 10 manual

- directory and table of contents. Group documents for each system and subsystem into individual

- composite bookmarked files, then create composite manual, so that resulting bookmarks reflect
the system, subsystem, and equipment names in a readily navigated file tree. Configure
electronic manual to display bookmark panel on opening file.

. SYSTEMS, SUBSYSTEMS AND EQUIPMENT OPERATION AND MAINTENANCE MANUALS -

. General: Provide operation and maintenance manvals where indicated 1o individual Specxﬁcanou
Section and the following: : .

Heating, ventifating and ar-conditioning eqmpment and systems.

Piumbmg equipment and systems. T

Special piping equipment and systems. ..

Eleotrical distribtion Systems. | -
Standby generator systems.

Communications systeins. : _
Fire alarm angd delection SYSIINS, . B
Underground sprinkler systems,

OCPERATION AND MAINTENANCE DATA 017823-3
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9, Aulomatic entrances,
1. Food service equipnient.
11,  Elevalors.
12, Other special construction and conveying systems.
~ B. . Operation Content: In addiion lo requirements in this Section, include operation data required in .
“e - individual Specification Sections, '
1. Additional Operation Content Required:
8 Systern, subsystem, and equipment descriptions. Use desiguations for systems and
equipment indicated on Comdract Documents.
b Performance and design criteria if Contractor has delegated design responsibility.
S Operating standards.
d. Operating procedures.
e Operating logs.
f Wiring diagrains.
g. Control diagrains.
h. Piped systemn diagrams.
i Precautions against improper use.
J. License reguirements including inspection and renewal dates.
2. Descriptions: Include the following:
a. Product name and model number. Use designations for products indicated on Contract
Documents. S
b. Manufacrurer's naze.
€. Equipment identification with serial number of each component.
. Equipment function.
e. Operating characteristics.
f Linuting condilions.
2. Performance curves,
b Engineering data and tests.
1. Complete nomenclature and number of replacetnent parts,
3. Operating Procedures: Include the following. as applicable;
© A ‘Startup procedures.
b Equipment or system break-in procedures.
... Routine and normal operating instructions.
d. Regulation and contrel procedures.
S =X Instructions on stopping.
- f Normal shwidown istractions.
-3 Seasonal and weekend operating instuctions.
-h. Required sequences for electric or electronic systems.
Bt Special operating instructions and procedures.
4. Systems and Equipment Controls:  Describe the sequence of operation, and diagram: controls as -
: instatied.
5. Piped Systermns: Diagram piping as instatled, and identify color-coding where reguired for
' identification.
. Maintenance Content:  For each system, subsystem, and piece of eguipment not part of a system, include

SowHCe intbm}alion, mannfacturers’ matntenance dDClill’lﬁilt&IiOlL atnlenance proc edures, [maintenance
and service schedules, spare parts list and source information, mainienance service coniracts, and
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1. 7. Sowce Information:  Provide the following information in a list for each product included i
o manyal
8. Name, address, and lelephone number of Installer or supplier and maintenance service
: agent.
- b Nane, address, and telephonse number of local source for supply of replacement parts.
- Naine, address, and teleplone munber of maintenance coniractor, where appropriate.
d. Cross-reference Specification Section nuumber and title,
= Drawing or schedule designation or identifier where applicable.

2. Manufacturers’ Maintenance Documentation:  Manufacturers' maintenance documentation
o inchuding the following information for each component part or piece of equipment:

& Standard maintenance instructions and bulletins,
b. Drawings, diagrams, and instructions required for maintenance, including disassembly and
component removal, replacement, and assembly. -
€. Idenufication and nomenclature of parts and components.
d. List of items reconumended to be stocked as spare parts.
3 Matntenance Procedures:  Include the following inforination and ttems that detad essential .

maintepance pr ocedures:

Teat and inspection instructions.

Troubleshooting guide.

Precautions against improper mainlenance.

Disassembly; component removal, repair, and replacement; and reassembly lnstructions, .
Aligning, adjusting, and checking instructions.

Demonstration and training video recording, if available.

MO OO R

4. Maintenance and Service Schedules:  Include service and lubrication requirements, hst of
required hubricants for equipiment, and separate schedules for preventive and routine mmnlenance
and service with standard tine allotinen.

a. Scheduled Maintenance and Service: Tabulate actions for datly, weekly, monthly,
guarlerly, semiannual, and annval frequencies.
b. Maintepance and Service Record:  Inciunde manufactorers’ forms for recordg
maintenance.
5. Spare Parts List and Source Information: Include lists of replacement and repair parts, with parts

_identified and cross-referenced 1o manufacturers’ maintenance documentation and local sources of
maintenance materials and related services. '

T6. Mamtenance Service Contracts:  Inchude copies of maintenance agreements with name and
L telephone number of service agent.
7. Warranties and Bonds: Include copies of warranties and bonds and lists of circuunstances and

* conditions that would affect validity of warranties or bonds.

“a. - Inchude procedures to follow and required notifications for warranty claims,
“b. - Inchude information sheet covering proper procedures in event of failure and instances,
wluch might atfect vahdﬁy of warraniies and bonds.

OCPERATION AND MAINTENANCE DATA 0FE7823.5
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PRODUCT MAINTENANCE MANUALS

 Content:  Organize manual into a separate section for each product, material, and finish, Separate into
" two manuals:  one for exterior moisture protection products and those exposed to weather and one for
~nterior products.  Include source mformation, product information, matatenance procedures, repaif
-materials and sources, and warranties and bonds, as described below,

* Source Information:  Provide the following information for each product included in manuak:
1. Name, address, and telephone number of Installer or suppher and maintenance service agent

2 Cross-reference Specification Section number and title.
3. Drawing or schedule designation or wdentifier where applicable.

Product Information: Include the following, as applicable:

Product name and model number.

Manufacturer's name.

Color, pattern. and texnre,

Material and chemical composition.

Reordering information for specially manufactured products.

L e

Maintenaice Procedures:  Inchude manufactures's written recommendations and the following:
Inspection procedures.

Types of cleaning agents 10 be used and methods of cleaning.

List of cleaning agen(s and methods of cleaning detrimental to product.

Schedule for routine cleaning and maintenance.

Repair instructions.

E.J'\{-T-\-UJI\J'—-

Repair Materials and Sources:  Include lists of nuaterials and local sources of malerials and related
services.

Warranties and Bonds: Include COpiLS of warranties and bonds and lists of circumstances and Condﬂmns .

that would affect validity of warranties or bonds.
1. Include procedures to follow and required polifications for warranty clains,

- EMERGENCY MANUALS

Content:  Crganize manual info a separate section for each of the following:

1. Type of emergency.

2, Emergency instructions.
3

Emergency procedures.

Fire. .
FIOOd. ...................................
Gas leak. '
‘N’a*er Ieak' e .
‘Power fatlure, '
. Warer ovtage.
- Systein, subsysteny, or eqmpment faﬂure
Chentical release or spill. :

OCPERATION AND MAINTENANCE DATA 017823-06
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C. Emergency Instructions: Describe and explain warnings, trouble indications, error imessages, and

shnlar codes and signals.  Inchude responsibilities of University's operating persennel for potification of -
Installer, supplier, and manufacturer fo maintam warranties, o

"D, . Emergency Procedures: Include the following, as applicable:

e Instructions on stopping.

Shutdown instructions for each type of emergency.

Operating instructions for conditions outside normal operating hmits,
Required sequences for electric or electronic systems.

Special operating instructions and procedures.

A L e b e

26 FRAMED OPERATING AND MAINTENANCE INSTRUCTIONS

A All mechanically and electrically operated equipment and controls shall be provided with legible and
complete wiring diagrams, schematics, operating instructions, and pertinent preventative maintenance
instructions in a sturdy frame with clear glass or plastic cover. Use non-fading, permanent media.

B. Locate frames iix the same rooin or service enclosure as equipinent, or in the nearest mechanical or
electrical room. '

PART 3 - EXECUTION {Not Used)

END OF SECTION01 7823
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SECTHON 01 78 39
" * PROJECT RECORD DOCUMENTS

'PART | - GENERAL

R 1.1 RELATED DOCUMENTS

Al 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 project record documents, mcludmg the '
following: .
l. Record Drawings.
2. Record Specifications.
3. Record Product Dara.
4, Record Samples.
5. Miscellaneous record submittals,
B. Relared Requirements:
i Section (1 73 00 "Execution” for final property survey.
2. Section 01 77 00 "Closeout Procedures” for general closeout procedures. _
3 Section (1 78 23 "Operation and Mainlenance Data” for operation and maintenance manual . -
FeqUirements. '
13 CLOSEOUT SUBMITTALS
. A. - General: Submit record drawings with duplicate original ransmitial letters containing: -
- L. Date.
2 Project title and numbser.
3. Contractor's name and address. -
- 4, Certification that each document as submilted is complete and accurate. -
-5, Siguatre of authorized representative of the Contractor.
B, Record Prawings: Submit copies of record Drawings as follows:
"l Submit three paper-copy sets of marked-up record prints, two copies will be retained by the

- University and one copy retained by the Arclitect/Engineer.
. .2, Submit three paper-copy sets and three digital copies on CD of efectronic files for all
' delegated-design submittals. Two copies will be retained by the University and one copy
retained by the Architect/Engineer.

- G Record Specifications: Submit three paper copies of Project’s Specifications, including addenda and
contract modifications. Two L.OPICS will be retalned by the University and one copy retamed by the
AIthiﬁ‘LUEIlQJIIE‘Cl ...........................................................
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L. Record Product Data: Submut three paper copies of each submittal, Two copies will be relained

by the Umiversity and one copy retained by the Archilect/Engineer,
2. Where record Product Data are required as part of operation and maimenance manuals, submi
duplicate marked-up Product Data as a component of manual.

‘1. Miscellaneous Record Submitials: See other Specification Sections for misceHaneous record-keeping
" requirements and submittals in comection with various construction activities.  Submit three paper
" copies of each submittal. Two copies will be refained by the University and one copy retained by the
* Architect/Engineer.
E. Interior Finishes Binder: Three copies. Two copies will be retained by the University and one copy :
retained by the Architect/Engineer.

PART 2 - PRODUCTS

2.1 RECORD DRAWINGS

A Record Prints:  Maintain one set of marked-up paper copies of the Centract Drawings and Shop
Drawings, incorporating new and revised drawings as modifications are issued.

L Preparation: Mark record prints to show the actual instatlation where installation varies from that

shown originally. Require individual or entity who obtained record data, whether individuat or -
entity is Installer, subcontractor, or sinilar entity, to provide information for preparation of
corresponding marked-up record prints,

a. Give particular attention to information on concealed elements that would be difficult to
idenlify or measure and record later.

Accurately record information in an acceptable drawing fechnigue.

Record data as soon as possible after obtaining it

Record and chieck the markup before enclosing concealed instaliations. _
Cross-reference record prints 1o corresponding archive photographic documentation, -
Mark using line types and symbols conforming to Contract Documents. :

Mmoo o

2. Conment: Types of stems requiring mnarking include, but are not Hmited 1o, the following:

- Dimensional changes lo Drawings.
- Revisions to details shown on Drawings.
- Depths of foundations below first floor.
“Locations and depths of underground utiities refer en:.ed o peunanent surface o
improvements. . : B
_Revisions to routing of piping and conduits.
Revisions to electrical circuitry.
 Actaal equipment locations.
" Duct size and routing.
-Locations of concealed internal viilities referenced to visible and accessible feanires of -
_ structire.
aE Locations of concealed valves, dampers. controls, balancing devices, junction boxes
. cleanouts, and other items requiring access or maintenance.
Tk Changes miade by Change Order.
Changes made following Architect/Engineer’s written orders.
m.  Details pot on the original Contract Drawings. R AR o
i Field records for variable and concealed congitions.

on o

Crpea v

—
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0. Record information on the Work that is shown only schematically,
3. - Mark the Contract Drawings and Shop Drawings completely and acevrately.  Use personnel
. proficient at recording graphic infonmation i production of marked-up record prints.
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 additional information unportant to University thal was either showa schematically or
omifted from original Drawings.
- 6. Note Change Order munbers, and similar identification, where applicable.
B.  Record Delegated Design Electronic Files: For ail delegated design subiniitals, including but not Limited

to landscape irrigation, fire alarn and fire sprinkler plans, prepare electronic files in full compliance with '
University of Colorado Denver | Anschnz Medical Campus Guidelines and Design Standards, Part 1.0,
Paragraph "Drawing Production Standards.”

C. Idemtification: Identify and date each record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location.

i. Record Prints: Organize record prints inte manageable sets. Bind each set with durable pape: L
cover sheets. Include identification on cover sheets,
Idenufication: As follows:

[
H

Project nanie.

Date.

Designation "PROJECT RECORD DRAWINGS."
Name of ArchitectEngineer.

Name of Contractor.

oo T

2.2 RECORD SPECIFICATIONS
A, Preparation:  Mark Specifications to indicate the actual product instaHation where instaliation Vdneb
from that indicated in Specifications, addenda, and contract modifications, :
L. Give parlicular attention 1o substititions, sefection of options, and similar informaltion on
cofteealed products and mstaliations that cannot be readily identified and recorded laler.
S 2. Mark copy with the proprietary name and model munber of products, nistetials, and equupment
- _furnished, incleding substifutions and product options selected.
.. 3. . Note related Change Orders where applicable.
4. Maintain one complete copy of all Addenda, C halme Ordels angd oﬂaex wntlen Lhange docnments
i1 printed form during construction, ' SRR
2.3 . RECORD PRODUCT DATA
. A, Preparation: Mark Product Data to indicate the actual product installation where installation varies
- substantially from that indicated i Product Data submiital.
1. Give particular attention to information on concealed products and instaliations thai cannot be
readily idemtified and recorded later.
2 Inchude significant changes in the product delivered 1o Project site and changes in manufacturer’s
written mstructions for wistatlation.
3. Note refated Change Orders, record Specifications, and record Drawings where applicable.
B. Directory: Include record Product Data directory organized by Specification Section womber and title, R

PROJECT RECORD DOCUMENTS 017839-3
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!-J
LF

Product List: Update and record any changes to Product List submitted in accordance with Section 01

60 (0 "Product Requirements,” including any changes to brand, model, subcontractor, or Installer s {imt- R

fmai list reflects materials, eqmpmcul and systems incorporated mio the Work,

. RECORD SAMPLES

Prior to Final Acceptance, meet with University Project Manager and ArchitectEngineer at sife to

- review and identify which submnitied samples maintained during the progress of the Work are (o be

transmifted to the University.

Deliver selected saniples o storage area identified by University.

l. Finsshes Binder: Three-ring notebook or notebooks, organized by Specification Section number,

providing a listing and description of all material finishes on the Project and including a mmimum :

6 1xch by 6 inch sample thereof to accompany the description.  Accompany each material
selection indicated with the following:

2. Mamifacturer and product name,

3. Pattern name and number, as applicable.

4, Color name, as applicable.

5. Any additional inforination required to order replacement product.

MISCELLANEOUS RECORD SUBMITTALS

Assemble miscellaneous records required by other Specification Sections for miscetlaneous record
keeping and submittal in connection with actual performance of the Work. Bind or fife miscellaneous
records and identify each, ready for continued use and reference.

1. Inchide manufacturer's certifications, field test record, copies of permits, licenses, centifications,
inspection reporls, releases, notices, receipts for fee payments and similar documents.

Directory: Inchude miscellaneous record subinilfals directory organized by bpeczhcauon bccuon
number and title.

I
H

- PART 3 - EXECUTION

30

- RECORDING AND MAINTENANCE

" Recording: Maintain one copy of each submittal during the construction period for project record
 document purposes. Post clianges and revisions 1o project record documents as they occur; do not waill
Cuntil end of Project. Update at least weekly.

Maintenance of Record Documents and Samples:  Store record documents and Samples in the field o
" office apart from the Contract Documents used for construction. Do not use project record documenis -~ -

- for constraction purpeses. Maintain record documents in good order and in a clean, dry, legible

- condiiion proiected from deferioraiion and foss. Provicie access to project record documents for

PROJECT RECORD DOCUMENTS 0178394
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SECTION 01 78 46

R E,\lRA STOCK MATERIALS

" PART 1 - GENERAL

1.1

A

13

14

- RELATED DOCUMENTS

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

SUMMARY

Section includes descriptions and quantities of required extra stock materials.

INFORMATIONAL SUBMITTALS

Schedule of Maintenance Materials: Prepare a schedule in tabular form of all extra stock materials -~ -
required in individual Specification Sections including: o

l. Specification Section number and title.
2. Description of required material
3. Quantity of required inaterial.

MAINTENANCE MATERIALS
Furmsh extra inaterials that match and are fromn the same production runs as the product installed. - ™

Provide s the quantities indicated.

"PART 2 - PRODUCTS (Not Used} e

o PART 3 - EXECUTION

3l

MAINTENANCE MATERIAL SCHEDULE
SECTION | TITLE DESCRIPTION QUANTITY
04 42 00 EXTERIOR STONE Dimension Stone Unils Furnish 100 sq. f1. finished stone panels {or
i CLADDING each finish and vartety of stone specified.
09 30 00 TILING Tile and Trim Unils Furnish 106G sq. fi. of full-size wnits for

each type, composition. color. patfern. and
sive indicated.

{9 30 33 STONE TILING Dimension Stone Tile Furnish 160 sg. 1. of fuil-size units for
eacl: type, composition, color, pattern, and
sive indicated. C
EXTRA STOCK MATERIALS 01 7846-1
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09 51 13 ACQUSTICAL PANEL | Acoustical Celling Panels | 100 sq. ft. of fll-size panels.

CEILINGS
095123 ACOUSTICAL TILE Acoustical Ceiling Units | 100 sq. fi. of fall-size tiles,
CEILINGS
09 34 36 SUSPENDED Suspended Decorative 100 sg. fi. of each suspended decorative
DECORATIVE GRIDS | Grids grid component. exposed molding. and
frim.

09 62 29 CORK FLOORING Cork Flooring Furnish | box of each tvpe, shade, pattern,
and finish of cork flooring installed.

096513 RESILIENT BASE AND Furnish 50 linear feet of each type, color,

ACCESSCRIES patlern, and size of wall base installed.
Furnish 2% of each type, color, pattern,
and size of all other resilient accessories
installed.

09 68 13 TILE CARPETING Carpet Tile 100 sq. ft. of full-size nnits for each tvpe
indicated.

1013 00 DIRECTORIES Message Strips Fuil-size, blank strips equal to 10 percent
of amount installed for each size indicated.
but no {ewer than 20 sirips.

11200 PARKING CONTROL | Gate Arnis | breakasway gate arms for each gate

EQUIPMENT installed, complete with accessory
components.

HORIZONTAL Horizontal Louver Blinds | Full-size units equal lo | percent of

122113 LOUVER BLINDS quantity instatled for each size, ¢olor,
texture, pattern, and gloss indicated, bul no
fewer than two units and no more thas five

unils.

1420 00 ELEVATORS 2 sets of complete parts catalogs ncluding
manufaciurer’s recommended spare parts
list wilh clear idenlification and Hlustration
of each functional part, exploded parts
views, dentification of part numnbers and
assembly nounbers including replaceable
electrical and electronic parts and circuit
boards.

210500 FIRE SUPPRESSION Sprinkler heads and 2 beads mintmum of cach type and

Special Sprinkler temiperature rating installed and special
Wrenches. sprinkier wrepnches enclosed i a steel
cabinel in accordance wilh NFPA 13,

223000 PLUMBING 7alve Key 1 valve key for each key operated wall

EQUIPMENT hydrant, post hydrant, hose bib, or faucet
installed.

236513 MOTORS 7ariable Frequency 1 complete set of spare fuses for each VFD

Drives supplied,

233000 HVAC AIR Fire Dampers 3 fusible links per fype installed.

DISTRIBIITION

233700 HEAT EXCHANGERS | Heat Exchanger | gasket for cach flanged connection for

FOR BVAC each heat exchanger installed.

236500 COOLING TOWERS 3 spray nozzles for each tower celi
provided.

1 gasket for each gasketed access and
inspection opening provided.

1 set of matched fan bells for each belt
driven fan provided.

EXTRA STOCK MATERIALS
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237000 CENTRAL HVAC

EQUIPMENT

Air Handling Units

| complete set of filters for each
air-handling unit installed.

1 set of belts for each unit installed with
fabel clearly dentifving (o which fan the
belt belongs.

26 09 43 NETWORK LIGHTING | Control Devices 3 devices for each device used.
CONTROLS

2620 00 LOW VOLTAGE Fuses | set of 3 of each type and size used on the
ELECTRICAL project and fuse cabimet in main electrical
DISTRIBUTION room to hold them.,

2635100 INTERICR LIGHTING | Lamps Provide 5% or a maximum of 25 spares of

each famp type used or the project.

283100 FIRE DETECTION

AND ALARM

Initiating and Control
Devices

Provide 5 spare devices for each device
type used.

Notification Devices

Provide § spare devices for each device
type used.

END OF SECTION 01 78 46

EXTRA STOCK MATERIALS
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SECTION 01 7% 00

PEMONSTRATION AND TRAINING

'PART 1 - GENERAL

1.1

13

14

o demons{rcnmn and 1ram1ng

"RELATED DOCUMENTS

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

SUMMARY

Section inchudes administrative and procedural requirements for instructing University's pemonnel
wctuding the following:

l. Demonstration of operation of systems, subsystenis, and eguipment.

2. Training 1 operation and maintenance of systenis, subsystems, and equipment.

INFORMATIONAL SUBMITTALS

Instruction Program:  Submit outtine of instructional program for demonsiration and wraining, inchiding
a list of training modules and a schedule of proposed dates. times, length of instruction time, and
instructors' names for each training module. Include outline for each training module.

Qualification Data:  For wnstructor, demonstrating qualifications and ability to instruct oh maintenance
and care of system, equipment and products.

Schedule of Demonstration and Training:  Prepare a schedule in rabular fonm of ail demonstration and
traimng required in individual Specification Sections including:

L. Specification Section number and title.

2. Description of required demonstration and training.

T QUALITY ASSURANCE
" Instructor Qualifications: A fuctory-authorized service representative, complying with requirements in
T Section 01 40 00 "Quality Requirements,” experienced in operalion and maintenance procedures and

- waining. Manufacturer’s sales staff is not acceptable.

" Pre-instruction Conderence:  Conduct conference al Project site to comply with requirements in Section

01 31 00 "Project Management and Loordmatwn * Review methods and procedures related to.

DEMONSTRATION AND TRAINING 017900-1
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PART 2 - PRODUCTS

.21 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 reguired by individual Specification Sections.

B. - . Training Modules: For each module, include instruction for the following as applicable to the b}/f;ff?l’ll, -
' eqmpmenr or component: '
1. .. Basis of System Design, Operational Requirements, and Criteria;  Include the following:
' System, subsystem, and equipment descriptions.
Performance and design criteria if Coniractor 18 delegated design responsibility.
Operating standards.
Reguiatory reguirements.
Equipment function.
Operating characteristics.
Limiting condifions.
Performance curves.
Documentanon Review the following items in detail:
Emergency manuals.
Operations mannals,
Maintenance manuals.
Project record documents.
Idenlification systems.
Warranties and bonds.
Maintenance service agreements and similar continuing comnuifments.
mergenueb Inchide the ioiiowmg as applicable:
Instructions on meaning of warnings, trouble indications, and error messages,
Instructions on slepping.
Shutdown instructions for each type of emergency.
Operating instructions for condilions outside of normal operating linits,
Sequences {or electric or eleclronie systems.
Special operating mstructions and procedures.
A tovr of the instaliation identifying the location of all system wmponems
perations: Inchide the following, as applicable:
Startup procedures.
Equipment or system break-1n procedures.
Routine and nommal operating instructions.
Regulation and control procedures.
Control sequences,
Safety procedures.
Instructions oi stopping.
"Nommnat shwdown instructions.
‘Operating procedures for emergencies.
Operating procedures for system, subsystem, or equipment failure,
Seasonal and weekend operating instructions. . -
Required sequences for electric or electronic systems,
Special eperaling instructions an(i pmcedurcs """""""""""""""""
ChL Seguence of operation.
5. Adjustiments: Include the following: _ L
a. Alignments, PP N R N
b. Checking adiustiments, ' '
C. Noise and vibration adjustments,

D rR e Q0 o

|
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- 4. Economy and efficiency adjustments,
6. - Troubleshooting: Include the following:
‘A Diagnostic wstructions.
b Test and wspection procedures.
- 7. .. Mamenance: Include the following:

Ingpection procedures.
Tyvpes of cleaning agents (0 be used and methods of cleaning.
List of cleaning agents and methods of cleaning detrimental to product.
Procedures for routine cleaning
Procedures for preventive maintenance.
Procedures for routine maintenance.
Instruction on use of special tools.
epairs Include the following:
Diagnosis instructions,
Repair instructions. -
Disassembly: component removal, repaiz, and replacement: and reassembly 111struct10ns- o
Instroctions for identifying parts and components,
Review of spare parts needed for operation and maintenance.
Product supportiservice model,
Purchasing of replacement parts.

[ws)
PERE DO TP T A0 T

9. Instruction specific to Instrumentation and Controls, Electrical Gateway, Network Lighting
Controls, or any olher new technology that is infegrated with another system: Include lhe
following:

A Overview and theory.

b. Wiring diagrams, including the one line diagram.

<. Creation, editing, and progranuning of the point database,

d. Integration topology and platform for conununication.

£ Graphics packages and touch screens for the systen.

i Alarms and diagnostics.

g. Reporting functions dynamicatly and historically.

h. Remote access to the system.

1. Database back-up and maintenance.

] Replacement and re-progranuning of replacement parts.

K Point type and functionality for each fype of point.

1. Programming.

-m.  Pointfobject editing.

fi. Loop tuning,

0. Help files and other troubleshooting documentation,

p. Inswuction is given by the staff that setup the integration.
.- Operation and Mamtenance Manuvals: Provide appropriate Operation and Maintenance manuals in each

traixing session 50 that the delaﬂ drawi mgs and mamlenance acm ilies are 0mhued and discussed for eaLh o

application.
- _' PART 3 - EXECUTION

31 PREPARATION

‘A, Assemble educational materials necessary for mstmcnon inciuding documentation and lrammﬂ modtrle

B Set up mstructional equipment af instruction focation, - o

DEMONSTRATION AND TRAINING 017900-3



University of Colorado Anschuiz Medical Campus

1G0% Construction Documents e CU Anschulz Research 1 - ABSL-3 Sutte Repovalion

32 INSTRUCTION
LA Engage qualified wstructors to instruct Uhnversity's persontrel to adjust, operale, and maintain systcnzs,

.33

* subsystems, and equipient ot part of a system.

L University wall furmish Contractor with names and posittons of participants.
“B. - Scheduling: Provide instruction at mnitually agreed on times.  For equipinent that requires seasonal
.. operation, provide similar instruction at start of each season.

‘1. Coordinate schedule for all raining with University Project Manager and provide the following:
a. Mininin 3 weeks notification.
b. Training matrix in calendar format.
C. Traming outline for each session.

2. Do not schedule training until equipment las been started up, commissioned, and is currently
operating in its normal condition.

3. Do not schedule overlapping training sessions.

4, Schedule tratning sessions for a maximum of 4 houss per day: afternoons preferred.

5. Provide separate fraining sesston on each system for operational/maimtenance groups and user
groups.

6. Training sessions will be canceled and rescheduled videss the following documentation 18
received:
a. Instruction qualifications.
b. Evidence that equipment has been started up, conunissioned, and is currently operalma mo.o

its pormal condition.

C. Operation and Maintenance manuals.

C. Training Location and Reference Material:  Conduct Uraining on-site in the completed and Rully
operational factity using the acmial equipment in-place.  Conduct Uaining using final operation and
maintenance data subimitals,

D. Travel, Room and Board: Coordinate any out-ol-state traming with the University Project Manager,

k. Cleanup: Collect used and leftover educational niaterials and remove from Project site. Remove
wstructiogal equipment.  Restore systems and equipment o condition existing before initial training use,
DEMONSTRATION SCHEDULE

SECTION | TITLE DESCRIPTION

0842 SWINGING Engage a factory-authorized service representalive to train

29.33 AUTOMATIC University’s maintenance personnel to adjust, operate, and

ENTRANCES maintain automatic entrances.
101100 VISUAL DISPLAY Engage a factory-authorized service representative 1o train
SURFACES University’s maintenance personnel to adjust, operate, and
maintain molor-operated, sliding visual display units.

102238 | OPERABLE PANEL Engage a factory-authorized service representative 10 train

PARTITIONS Untversity’s maintenance personnel to adjust, operate, and
matintain operable panel partitions.

DEMONSTRATION AND TRAINING 017900-4
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103500 | POSTAL SPECIALTIES | Engage a factory-anthorized service representative 1o (rain
University's maintenance personnel to adjust, operate, and
matittain postal specialiies.
111200 PARKING CONTROL Engage a factory-authorized service representative 10 train
EQUIPMENT University's maintenance personned to adjust, operate, and
maintain parking control equipment.
111360 LOADING DOCK Engage a factory-authorized service representative to train
EQUIPMENT University’s maintenance persoune! to adjust, operate, and
maintain loading dock equipment.
111400 | FOOD SERVICE Engage a factory-authorized service representarive {o train
EQUIPMENT University’s maintenance persotnel to adjust, operate, and
maintain foodservice equipment.
118226 FACILITY WASTE Engage a factory-authorized service representative (o train
COMPACTORS University’s maintenance persomnel to adjust, operate, and
maintain waste compactors according to manu{acturer's
requirements and ANST 2245.2,
122113 HORIZONTAL LOUVER | Engage a factory-authorized service representative 10 train
BLINDS University's maintenance personnel to adjust, operate, and
maintain systems.
1224 13 | ROLLER WINDOW Engage a factory-authorized service representative 10 train
SHADES University’s maintenance personnel to adjust, operate, and
maintain moetor-operated roller shades.
132000 | SPECIAL PURPOSE Engage a factiory-authorized service represeniative to train
ROOMS and provide raining video fo University’s maintenance
personne} to operate, adjust, maintain, and repair controtled
environmental rooms and cold rooms.
1421 00 | ELECTRIC TRACTION | Engagpe a factory-authorized service representative 10 train
ELEVATORS University's maintenance personnel to operate, adjust, and
maintain elevator(s).
142113 | ELECTRIC TRACTION | Engage a factory-authorized service represeniative {o train
FREIGHT EIEVATORS | University's maintenance personnel to operate, adjust, and
maintain elevator(s).
142400 | HYDRAULIC Engage a factory-authorized service representative 1o train
ELEVATORS University’s maintenance personnei to operate, adjust, and
maintain elevalor(s).
142413 | HYDRAULIC FREIGHT | Engage a factiory-authorized service represeniative 10 train
ELEVATORS University’s maintenance personnel to operate, adjust, and

maintain elevator(s).

DEMONSTRATION AND TRAINING
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230060

HEATING,
VENTILATING, AND
AIR CONDITIONING
(HVAC)

Scheduie wnstructional meetings for The University of
Colorado Anschutz Medical Campus Facilities Operations
maintenance personnel on the proper operation and
matntenance of mechanical systems. Provide the project
manager a minimum of 5 days notice prior to any testing.

230513

MOTORS

Engage a factory-authorized representative 1o train the
University’s representative for 2 hours for each variable
frequency drive inslalled. Training includes startup,
shutdown, emergency operation, mainlepance and
Servicing,

230800

COMMISSIONING OF
BVAC

Engage the commissioning authority 10 provide a
customized one 1o two day training class for the aniversity’s
engineering personnel in problem solving techniques
including 1he review of mechanical sysiem design as a
whole, imegrated unit, unique qualities of the installed
mechanical systen, insights into how to solve system-wide,
multi-faceted problems, and identify a variety of resources
to assist with problem sotving.

230900

INSTRUMENTATION
AND CONTROLS

Engage a factory-authorized trained representative to
conduct a minimuin of 1-four hour on-site (raining course
and an additional 1-four howr on-site fraining course per
25,000 sq. {1. for designated Univessity personnel.

Engage a factory-authorized wained representative to
conduct an 8-hour seasonal loop training,

Provide 40 houss of cestified training in Instrument and
Controls for every 100,000 sq. ft. of a labsresearch building.

2311143

FACILITY FUEL-OIL
PIPING

Engage a faclory-authorized service representative {o train
University’s maintenance personnei to adjust, operate, and
matittain liquid-level gage systems, leak-detection and
monitoring systemns, and fuel-oil pumps,

232123

PUMIS

Engage a factory-authorized service representative to train a
University Representative for 2 hours of instruction for each
pumping systein provided.

232513

CHEMICAL WATER
TREATMENT =

Engage a factory-authorized service representative to train
operating personnel for 8 hours 1o familiarize them with all
treatment eguipiment and procedures. Include procedure for
taking weekly water test on open-loop sysiems and the
application and safe handling of supplied chemicals.

DEMONSTRATION AND TRAINING
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2304 16

CENTRIFUGAL WATER
CHILLERS

Engage a factory-authorized service representative {o (rain
the University’s represeniative for 4 hours including the
operation of chillers, accessories and controls, procedures
for startup and sinidown, goubleshooting, servicing,
preventative maintenance, and review of the maintenance
manuais.

236500

COOLING TOWERS

Engage a factory-authorized service representative {o train
the University’s personnel for one, 8-hour day, for operation
and maintenance of the cooling towers.

237600

EVAPORATIVE
COOLING EQUIPMENT

Engage the manufacturer’s represeniative 1o train the
University’s’ personnel for four (4) hours. Inclide start-up
and shutdown procedures, troubleshooting procedures, and
servicing and preventative maintenance schedules and
procedures, and the contents of the Operaling and
Maiatenance Data.

260000

ELECTRICAL

Engage a factory-authorized service representative to train
the University’s Operations personnel a mininnun of 8 hours
for each system. Provide an additional minimum of 4 hours
for anv electrical gateway or networked lighting conirols.

26 56 GO

EXTERIOR LIGHTING

Engage a factory-auihorized service representative (o train
University’s maintenance personnel to adjust, operate, and
maintain honinaire Jowering devices.

283100

FIRE DETECTION AND
ALARM

Engage a factory-authorized service representative 1o train
the Usiversity’s Operations personnel a minimum of 8 hiours
for each system.

328400

PLANTING IRRIGATION

Engage a factory-authorized service representative fo train
University's maintenance personnel to adjust, operate, and

DEMONSTRATION AND TRAINING

maintain automatic control valves and controtlers.

0179007
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SECTION 02 41 19

- SELECTIVE DEMOLITION

'PART | - GENERAL

1.3

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, inchiding General and Supplementary Conditions dnd o

Division 01 Specificalion Sectionss, apply to this Section.

SUMMARY
Section Includes:
Demolition and removal of selected portions of building or structure.

Demolition and removal of selected site elements.
Salvage of existing items to be reused or recycled.

ik Pl

Related Requirements:

l. Section 01 10 00 "Swnmary™ for restrictions on use of the premises, Owner-occupancy
requirements, and phasing requirements.

2. Section (1 73 00 "Execution” for cutting and patching procedures.

DEFINITIONS

Remsove: Detach items from existing construction and dispose of them off-site untess mdicated to be
salvaged or reinstalied.

Remove and Salvage: Detach itemis from existing constructiosn, in a manner fo prevent damage, and

" deliver 1o Owner ready for reuse.

. Remove and Remnstall: Detach items from existing construction, in a manner {o prevent damage, prepare
- for reuse, and reinsiall where indicated.

- _Existing to Remain: Leave existiug items that are nol to be removed and that are not otherwise indicated
. to be salvaged or reinstalied.

. Dismamie: To remove by disasscmbling of detaching an ilem from a surface, using gentle methods and

equipment to prevent danage 1o the | e and surfaces; disposing of | uexnaa mxiass mdualed 10 be sai\»agbed o

+ . of reinstalled.

 PREINSTALLATION MEETINGS

Predemolition Conference: Conduct conference at Project site.

1. Inspectand discuss condition of construction to be selectively demolished.
2. Review structural Joad fimitations of existing structie, ~

SELECTIVE DEMOLITION 0241 15-1
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3. Review and finalize selective demolition schedule and verify availability of materials, demoinion
personnel, cqmpment and facilities needed to make progress and avoid delays.
4. Review requirements of work performed by other trades (it rely on substrates exposed by

setective demolilion operations.

. 5. Review areas where existing constrisction 15 to remain and requires prolection.

- INFORMATIONAL SUBMITTALS
) Engineering Survey: Subinit engineering survey of condition of building.

" Proposed Protection Measures: Submit report. mcluding Drawings, that indicates the measures proposed
" for protecting individuals and property, for enviroamental protection , for dust control and | for nozse -

control. Indicate proposed locations and construction of barriers.
Schedule of Selective Demolition Activities: Indicate the following:

L. Detailed sequence of selective demolition and removal work, with starting and ending dates for -
each activity. Ensure Owner's on-site operations are uninterrupted.

Interruption of utility services. Indicate how long utility services will be interrupted.
Coordination for shutoff, capping, and continuation of utility services.

Use of elevator and stairs.

Coordination of Owner's continung occupancy of portions of exusting building and of Owner's
partial oceupancy of completed Work.

EJ\J-‘*{UJN

Predemeolition Pholographs or Video: Show existing conditions of adjoining construction, including
finish surfaces, that might be misconstrued as damage caused by salvage and demolition operations.
Comply with Section G1 32 33 "Photographic Docuimentation.” Submii before Work beging.

CLOSEOUT SUBMITTALS

Invenlory: Submit a list of items that have been removed and salvaged.

CFIELD CONDITIONS

- Owner will occupy portions of building inunediately adjacent to selective demolition area. Conduct
- - selective demolition so Owuer's operations will not be disrupted.

- Conditions existing at time of inspection for bidding purpose will be waintained by Owner as far as
- practlical.

_- “Noufy Architect of discrepancies between existing conditions and Drawings before proceeding with
~ selective demolition,

" Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.

1 Hazardous materials will be removed by Owner before start of the Work. B
s If suspected hazardous materials are encountered, do not disturb: immediately notify Architect and .

Owner. Hazardous materials will be removed by Owner under a separate contract.

Hazardous Materials: Present w1 buildings and structures fo be selectively demolished. A report on the -

presence of hazardous materials is on file for review and use. Examine report to become aware of
localions ".l..'i}ere llazardous materjais ar‘e j)res.eni‘ .......................................... P

SELECTIVE DEMOLITION 0241 156-2
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- Hazardous material remediation is specified elsewhere in the Contract Documents,

- Do not disturb hazardous materials or ilems suspected of comtaining hazardous materials except
under procedures specified elsewhere 1 the Contract Documents.

3. Owner will provide material safely data sheets for suspected hazardous materials that are known

; {0 be present in buildings and structures to be selectively demelished because of building

operations or processes performed there,

=

Storage or sale of removed Hems or materials on-site is not permitted.

. Uulity Service: Maintain existing utilities indicated fo remain i service and protect thew against d'lmage

during selective demolition operations.

L. Mamtain fire-protection facilities in service during selective demoltion operations.

WARRANTY

Existing Warranties: Remove, replace, patch. and repair materials and surfaces cut or damaged during
selective demolition, by methods and with materials and using approved contractors so as not to void
existing warranties, Notify warrantor before proceeding Notify warrantor on completion of selective
demolition, and obtain documentation verifving that existing system has been inspected and warrant}
rematns in effect. Submit documentation at Project closeout.

COORDINATION

Arrange selective demolition schedule so as not to interfere with Owner's operations.

PART 2 - PRODUCTS

!\)
—

o

PERFORMANCE REQUIREMENTS

Regulatory Requirements: Comply with governing EPA notification regulations before beginning

- selective demolition. Comply with hauling and disposal regulations of authorities having jusrisdiction.
- Standards: Comply with ANSIASSP AL0.6 and NFPA 241.
* Sustainable Design Reguirements for Butlding Reuse:

1. Maintain existing lterior nonstructural elements {interior walls, doors, floor coverings, and

ceiling systems) not indicated 10 be demoiibhed do nm demohsh suclz exzstmg consruction -
beyond indicated limuts. | : o : '

© PART 3 - EXECUTION

30

A Verify that tilities bave been disconnected and capped before starting selective demolition operations,
SELECTIVE DEMOLITION 0241 19-3
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Review Project Record Documents of exisung construction or other existing condition and hazardous

material inforimation provided by Owner, Owner does not guarantee that existing conditions are same as

those indicated in Project Record Documers.

“Perform an engineering survey of condition of building o delermine whether removing any element

juight result in structural deficiency or unplanned coliapse ol any portion of structure or adjacent

" structures during selective building demolition operations.

L Perform surveys as the Work progresses to detect hazards resulting from selective demolition

activilies.
Steel Tendons: Locate tensioned steel tendons and mclude recommendations for de-tensioning.

Verify that hazardous materiais have been remediated before proceeding with building demolition
operations.

Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs or .

video.

i. Inventory and record the condition of items to be removed and salvaged.

PREPARATION

Refrigeraint: Before starting demolition, remove refrigerant froni mechanical equipment according to 40
CFR 82 and regulations of authorities having jurisdiction. '
UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

Existing Services/Systems {0 Rematny: Maintain services/systems indicated (o remain and protect them
against damage,

Existing Services/Systems {0 Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, ami
seal or cap off utility services and mechanicalfelecirical systems serving areas 1o be selectively

~ demolished.
L - Owner will arrange to shut off indicated services/systems when requested by Contractor.
© 2 servicessystems are required o be removed, relocaled, or abandoned, provide temporary

. services/systemns that bypass area of selective demolition and that niaintain continuity of
- services/syslems o other parts of building.

T3 Disconnect, demolish, and remove fire-suppression systems, phimbing, and HVAC systems,

eguipipent, and components indicated ou Drawings o be renoved.

~-a. - Piping to Be Removed: Remnove portion of piping indicated to be removed and cap or plug
_ - remaitng piping with same or compatible piping material, '
b. - Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or
_ compatible piping material and leave in place.
~¢. Equipment to Be Removed: Disconnect and cap services and remove eguipiient.
d. - Equipment to Be Removed and Reinstalled: Discoimect and cap services and remaove,
- clean, and store equipment; when appropriate, reinstall, reconnect, and make eqmpmem
operational.
€. Equipment to Be Removed and Salvaged: Discounect and cap services and remove

equipinent and deliverto Owner. ... ... ... .

SELECTIVE DEMOLITION 0241 15-4
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' “ . Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug
_ " remaining ducts with same or compatible ductwork material,
g. Ducts 10 Be Abandoned in Place: Cap or plug ducls with same or compatible ductwork

material and feave in place.

34 . PROTECTION

A. . - Temporary Protection: Provide temporary barricades and other protection required to prevent injury to
" people and damage to adjacent buildings and facilities to remain.

L Provide protection to ensure safe passage of people aronnd selective demelition area and to and
' from occupied portions of building.
2. Provide temporary weather profection. during interval between seiective demolition of existing

construction on exterior surfaces and new construction, to prevent water leakage and damage to
strcture and interior areas.

3. Protect walls, ceilings. floors. and other existing finish work that are to remain or that are exposed
during selective demolition operations.

4, Cover and protect forniture, furnishings, and equipment that have not been removed.

5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified

12 Sections 01 50 00 "Temporary Facilities and Controls.”

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as requived .~
to preserve stability and prevem movement, settlement, or collapse of construction and finishesto - '
rematir, and to prevenl unexpected or uncontrelied movement or collapse of construction being

demolished.
i. Strengthen or add new supports when required during progress of selective demolition.
C. Remove temporary barricades and protections where hazards no longer exist.
3.5 SELECTIVE DEMOCLITION, GENERAL
A, General: Demolish and remove existing construction only 10 the extent reguired by new construction and

as irdicated. Use melhods required to complete the Work willun lmitations of poverning regulations and
as follows:

1. Proceed with selective demolition systematically, from higher Lo lower level. Complete seleclive
" . demolition operations above each floor or ier before disturbing supporting wembers on the pext
.- lower level.
2. - Neatly cul openings and holes plumb. square, and true to dimensions required. Use cutting

methods least likely to damage construction to remain or adjoining coastructron. Use hand tools or
-smalt power fools designed for sawing or grinding, not hammering and chopping. Temporarily
. COVEr Opelings to remain.

~3 Cutordnll froin the exposed or fimished side into concealed surfaces to avoid marring existing
. finished surfaces.
4. . - Do not use cutting torches uatil work area is cleared of flammable materials. At concealed spaces, -

“such as duct and pipe inferiors, verify condition and contents of hidden space before starting
-Hame-cutting operations. Maitain portable fire-suppression devices during flame-cutting

_operations.
-5, Maintain fire watch during and for at least 1 hour after flame-cutting operations. .
6. Maintain adeguate ventilation when using cutling torches. o
7. Remove decaved, vermin-infested, or otherwise dangerous or unsuitable materials and promptly - -+ -

dispose of off-site,

SELECTIVE DEMOLITION 0241 18-5
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8. Remove structural framing members and lower to ground by method suitable to avoid free fall and
to prevent ground impact or dust generation.
9. Loecate selective demolition equipment and remove debris and materials o ag not to impose

excessive loads on supporling walls, floors, or framing.

10 Dispose of demolished items and matenials prompily. Cotnply with reguirements in Seciion 01 74

19 "Construction Waste Managemeint and Disposal.”

~ Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations (o
- ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used L
~facilities.

" Remtoved and Salvaged [tems:

Clean salvaged tems.

Pack or crate items after cleaning. Identify contents of containers.
Store items in a secure area until delivery to Owner.

Transport items to Owner's sterage area designated by Owner.
Protect items from damage during transport and storage.

thoda W b o—

Removed and Reinstatled liems:

Clean and repair items to functional condition adequate for intended reuse.

Pack or crate tems after cleaning and repairing. Identily contents of containers.

Protect items from damage during transport and storage.

Reinstall iteins in locations indicated. Comply with istallation reguirements for new materials
and equipment. Provide connectiions, supports, and miscellaneous materials necessary o make
item functional for use indicated. E

:ﬁ\}))l\)l——

Carpet Reclamation: Remove used carpet for reclamation per Section 01 35 43,19 "Carpet
Reclamation”,

Existing [lems 1o Remain: Protect construction indicated 1o remain against damage and soiling during
selective demolition. When permitted by Architect, items may be removed 10 a suitable, protected
storage location during selective demolition and cleaned and reinstalled in their original locduons after
selective demolition operations are complete. =

SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

Concrete: Demolish i sections, Cut concrete full depth at junchires with constniction to remain and at
© regular intervals using power-driven saw, and then remove concrete between saw cuis.

.. Masonry: Demohsih in smalil sections. Cut nasonry at junctures with construction to remain, using
. power-driven saw, and then remove masonry between saw cuis.

" Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove.
Carpet,

1.  Adbesive Removal Solvents: Remove adhesive according to recommendations of the Carpet and

" Rug Institute Publication 104,

“2.  Carpet and carpet padding:  Provide removal and recyeling of carpet and carpet padding where

locally avaﬂabie per Secuon 01 35 42 "Carpet Reclamation.

SELECTIVE DEMOLITION 0241 15-06
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Resilient Floor Coverings: Remove floor coverings and adhesive according fo recomunendations in
RECI's "Reconunended Work Practices for the Removal of Resihient Floor Coverings.” Do not use

L ol —

methods requiring solvenl-based adhesive strippers.

| DISPOSAL OF DEMOLISHED MATERIALS

- Remove demolition waste materials from Project site and recycle or dispose of them according to Section
01 74 19 "Counstruction Waste Management and Disposal.”

Do not aliow demolished materials to accumulate on-site.
Remove and transport debris in a manner that will prevent spiltage on adjacent surfaces and areas.

Remove debris from elevated portions of building by chute, hoist, or other device that will convey

debris fo grade level in a controlied descent.

Cormply with requirements specified in Section 01 74 19 "Construction Waste Management and -

Disposal.”

Burning: Do not burn demelished materials.

CLEANING

Clean adjacent structures and improvements of dust, dirt, and debris cansed by selective demolition

operations. Return adjacent areas to condition existing before selective demolition operations began. -

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

Manage construction wasie i accordance with provisions of Section 01 74 19 "Construction W as{e .
Manpagement and Disposal.”

END OF SECTION 02 41 19

SELECTIVE DEMOLITION 0241197
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SECTION 03 30 00

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 SUMMARY

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture
design, placement procedures, and finishes, for the following:

L. Slabs-on-grade.

1.3 DEFINITIONS

A. Cementitious Materials: Portland cement alone or in combination with one or more of the following:
blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica
fume; subject to compliance with requirements.

1.4 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.

B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when characteristics of
materials, Project conditions, weather, test results, or other circumstances warrant adjustments.

1. Indicate amounts of mixing water to be withheld for later addition at Project site.
Submit substantiating data for each concrete mix design contemplated for use to the Architect no
less than two weeks prior to first concrete placement. Data for each mix shall include the
following:

Mix identification number (unique for each mix submitted).
Statement of intended mix use.

Mixture proportions.

Water/cementitious materials ratio.

Wet and dry unit weight.

Total air content.

Design slump and allowable range after additions of all admixtures.
Compressive strength tests.

FRr Mo a0 o

C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and placement.
Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar
arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing, and supports for
concrete reinforcement.

CAST-IN-PLACE CONCRETFE 033000-1
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L. Show all reinforcing, top and bottom profile of concrete element and supports below element.

1.5

1.6

2. Show splices of reinforcing, type of splice used and splice location. Identify all ASTM
reinforcing locations.

INFORMATIONAL SUBMITTALS
Material Certificates: For each of the following, signed by manufacturers:

Cementitious materials.

Admixtures.

Form materials and form-release agents.
Steel reinforcement and accessories.
Curing compounds.

Bonding agents.

Adbhesives.

Vapor retarders.

Repair materials.

O X NN R W=

Material Test Reports: For the following, from a qualified testing agency, indicating compliance with
requirements:

1. Aggregates: Submit test reports indicating that aggregates are not potentially reactive based on the
ASTM C295 or ASTM 1260 testing limits set forth in section 5.1 of “Guide Specification for
Concrete Subject to Alkali-Silica Reactions” (2007 Portland Cement Association). Alternatively,
submit ASTM C1567 test reports indicating that the combination of mix ingredients reduces the
expansion due to Alkali aggregate reactivity such that the mix complies with section 5.2 of “Guide
Specification for Concrete Subject to Alkali-Silica Reactions” (2007 Portland Cement
Association). All tests for submitted reports shall have been performed within one year of the
submittal date.

Minutes of preinstallation conference.

Placement Notification: Submit notification to Architect at least 24 hours in advance of placement.
Proposed location of saw cut joints not indicated on Drawings.

Curing compound data demonstrating specified moisture loss performance.

Evaporative retarder product and application data.

QUALITY ASSURANCE

Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-
certified Flatwork Technician and Finisher and a supervisor who is an AClI-certified Concrete Flatwork
Technician.

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and
that complies with ASTM C 94 requirements for production facilities and equipment.

Testing Agency Qualifications: An independent agency, acceptable to authorities having jurisdiction,
qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.

CAST-IN-PLACE CONCRETFE 033000-2
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1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician,
Grade 1, according to ACI CP-1 or an equivalent certification program.
2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing Technician

and Concrete Laboratory Testing Technician - Grade I. Testing Agency laboratory supervisor
shall be an ACI-certified Concrete Laboratory Testing Technician - Grade II.

3. Personnel inspecting concrete reinforcing steel have current certification as an ACI Concrete
Construction Inspector or have experience in concrete construction acceptable to the Architect.

D. Source Limitations: Obtain each type or class of cementitious material of the same brand from the same
manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from

single manufacturer.

E. ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."
F. Preinstallation Conference: Conduct conference at Project site.
1. Before submitting design mixtures, review concrete design mixture and examine procedures for

ensuring quality of concrete materials. Require representatives of each entity directly concerned
with cast-in-place concrete to attend, including the following:

a. Contractor's superintendent.
b. Ready-mix concrete manufacturer.
c. Concrete subcontractor.
d. Special concrete finish subcontractor.
e. Owner’s Testing/Inspection Agency.
2. Review as applicable to Project special inspection and testing and inspecting agency procedures

for field quality control, concrete finishes and finishing, cold- and hot-weather concreting
procedures, curing procedures, construction contraction and isolation joints, forms and form
removal limitations, vapor-retarder installation, anchor rod and anchorage device installation
tolerances, steel reinforcement installation, floor and slab flatness and levelness measurement,
concrete repair procedures, and concrete protection.

3. Minutes of the meeting shall be recorded by Contractor and distributed to all parties within five
days. Provide one copy to Owner’s representative and Architect.

G. Record of Work: Maintain a record listing time and date of all structural concrete placement. Such
record shall be kept until completion of Project and shall be available to Architect for examination at any
time.

H. Pre-Placement Inspection: Formwork installation, reinforcing steel placement and installation of all items

to be embedded or cast into concrete shall be verified by Contractor prior to placement.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage.
Avoid damaging coatings on steel reinforcement if present.

CAST-IN-PLACE CONCRETFE 033000-3
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PART 2 - PRODUCTS

2.1

22

2.3

FORM-FACING MATERIALS

Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and smooth
concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

1. Plywood, metal, or other approved panel materials.
Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as
follows:
a. High-density overlay, Class 1 or better.
b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge sealed.
c. Structural 1, B-B or better; mill oiled and edge sealed.
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.

Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. Provide
lumber dressed on at least two edges and one side for tight fit.

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.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.
Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties

designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on
removal.

1. Furnish units that will leave no corrodible metal closer than 1 1/2" inch to the plane of exposed
concrete surface.

2. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in concrete
surface.

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or
waterproofing.

STEEL REINFORCEMENT

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer
recycled content not less than 60 percent.

Reinforcing Bars: ASTM A 615, Grade 60, deformed.

Low-Alloy-Steel Reinforcing Bars: ASTM A 706, deformed, where welding of reinforcement or field
bending is noted on Drawings.

REINFORCEMENT ACCESSORIES

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars and welded wire reinforcement in place. Manufacture bar supports from steel wire,
plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater compressive
strength than concrete and as follows:

CAST-IN-PLACE CONCRETFE 033000 -4
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L. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI

24

25

2.6

Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.

CONCRETE MATERIALS

Cementitious Material: Use the following cementitious materials, of the same type, brand, and source,
throughout Project:

1. Portland Cement: ASTM C 150, Type I or Type I/II, gray. Alternate cementitious materials when
proposed to control alkali-silica reactions and tested as part of a representative concrete mix in
accordance with ASTM C1567, may be used subject to approval. Supplement with the following:

a. Fly Ash: ASTM C 618, Class F or C.

Normal-Weight Aggregates: ASTM C 33, Class 3S coarse aggregate or better, graded. Provide
aggregates from a single source with documented service record data of at least 10 years' satisfactory
service in similar applications and service conditions using similar aggregates and cementitious materials.
All coarse and fine aggregate shall be tested per ASTM C 295 or ASTM C 1293 in accordance with
section 5.1 of “Guide Specification for Concrete Subject to Alkali-Silica Reactions” (2007 Portland
Cement Association).

1. Maximum Coarse-Aggregate Size: As indicated on Drawings.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Water: ASTM C 94 and potable.

ADMIXTURES
Air-Entraining Admixture: ASTM C 260.
Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other

admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened
concrete. Do not use calcium chloride or admixtures containing calcium chloride.

L. Water-Reducing Admixture: ASTM C 494, Type A.

2. Retarding Admixture: ASTM C 494, Type B.

3. Water-Reducing and Retarding Admixture: ASTM C 494, Type D.

4, High-Range, Water-Reducing Admixture: ASTM C 494, Type F.

5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494, Type G.
6. Plasticizing and Retarding Admixture: ASTM C 1017, Type II.

7. Mid-Range Water Reducing Admixture: ASTM C 494, Type A.

VAPOR RETARDERS

Sheet Vapor Retarder: ASTM E 1745, Class A, except with maximum perm rating of 0.01. Include
manufacturer's recommended adhesive or pressure-sensitive tape.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Carlisle Coatings & Waterproofing, Inc.; Blackline 400.
b. Fortifiber Building Systems Group; Moistop Ultra 15.

CAST-IN-PLACE CONCRETFE 033000-5
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C. Grace Construction Products, W. R. Grace & Co.; Florprufe 120.
d. Insulation Solutions, Inc.; Viper VaporCheck 16.
e. Meadows, W. R., Inc.; Perminator 15 mil.
f. Raven Industries Inc.; Vapor Block 15.
g. Reef Industries, Inc.; Griffolyn 15 mil Green.
h. Stego Industries, LLC; Stego Wrap 15 mil Class A.
2.7 CURING MATERIALS

2.8

Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh
concrete.

1. Products: Subject to compliance with requirements, available products that may be incorporated
into the Work include, but are not limited to, the following:

Axim [talcementi Group, Inc.; CATEXOL CimFilm.

BASF Construction Chemicals - Building Systems; Confilm.
ChemMasters; SprayFilm.

Conspec by Dayton Superior; Aquafilm.

Dayton Superior Corporation; Sure Film (J-74).

Edoco by Dayton Superior; BurkeFilm.

Euclid Chemical Company (The), an RPM company; Eucobar.
Kaufman Products, Inc.; Vapor-Aid.

Lambert Corporation; LAMBCO Skin.

L&M Construction Chemicals, Inc.; E-CON.

Meadows, W. R., Inc.; EVAPRE.

Metalcrete Industries; Waterhold.

Nox-Crete Products Group; MONOFILM.

Sika Corporation; SikaFilm.

SpecChem, LLC; Spec Film.

Symons by Dayton Superior; Finishing Aid.

TK Products, Division of Sierra Corporation; TK-2120 TRI-FILM.
Unitex; PRO-FILM.

Vexcon Chemicals, Inc.; Certi-Vex Envio Set.

OBV OBECRTIOER O AL OB

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 0z./sq. yd. when dry.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.

Water: Potable.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, dissipating.
Film must chemically break down in a four to six week period. Provide data from independent laboratory
indicating maximum moisture less than 0.30 kg/m? at 72 hours when tested in accordance with ASTM C
156.

RELATED MATERIALS

Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
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2.9

A.

2.10

2.11

2.12

2.13

REPAIR MATERIALS

Submit repair materials and method statement to Architect for review prior to start of repair work.

CONCRETE MIXTURES, GENERAL

Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory
trial mixture or field test data, or both, according to ACI 301.

1. Use a qualified testing agency for preparing and reporting proposed mixture designs based on
laboratory trial mixtures.

Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland
cement in concrete as follows:

1. Fly Ash: 25 percent.

Limit water-soluble, chloride-ion content in hardened concrete to 1.00 for reinforced concrete that will be
dry and protected from moisture in service, percent by weight of cement.

Admixtures: Use admixtures according to manufacturer's written instructions.

1. Use water-reducing, high-range water-reducing, or plasticizing admixture 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.

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and
parking structure slabs, concrete required to be watertight, and concrete with a water-cementitious
materials ratio below 0.50.

CONCRETE MIXTURES FOR BUILDING ELEMENTS

Proportion structural normal-weight concrete mixture as noted on Drawings, unless aggregates are
“potentially reactive” with alkalis based on the ASTM C 295 or ASTM C 1260 or ASTM C 1293 testing
limits of Section 5.1 of “Guide Specification of Concrete Subject to Alkali-Silica Reactions” (2007
Portland Cement Association). When aggregates are “potentially reactive”, compliance with Section 5.2
of “Guide Specification for Concrete Subject to Alkali-Silica Reactions” (2007 Portland Cement
Association) must be established through ASTM C 1567 testing for proposed alternate concrete mixture.
Submit test reports in accordance with Part I of this Specification.

FABRICATING REINFORCEMENT

Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M and
ASTM C 1116, and furnish batch ticket information.
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PART 3 - EXECUTION

3.1

FORMWORK
Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral,
static, and dynamic loads, and construction loads that might be applied, until structure can support such

loads.

Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and
position indicated, within tolerance limits of ACI 117.

Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:

1. Class A, 1/8 inch for smooth-formed finished surfaces.
. Class B, 1/4 inch for rough-formed finished surfaces.
3. The permissible irregularity is a cumulative value due to all sources including layout, plumbness,

member size, formwork offsets, joints, and member levelness. The permissible irregularity shall
also apply between adjacent concrete surfaces on opposite sides of construction joint, expansion
joint or shrinkage pour strip if present.

Construct forms tight enough to prevent loss of concrete mortar.

Fabricate forms for easy removal without hammering or prying against concrete surfaces. Provide crush
or wrecking plates where stripping may damage cast concrete surfaces. Provide top forms for inclined
surfaces steeper than 1.5 horizontal to 1 vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.

Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and
slopes in finished concrete surfaces. Provide and secure units to support screed strips; use strike-off
templates or compacting-type screeds.

Provide temporary openings for cleanouts and inspection ports where interior area of formwork is
inaccessible. Close openings with panels tightly fitted to forms and securely braced to prevent loss of
concrete mortar. Locate temporary openings in forms at inconspicuous locations.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in
the Work. Determine sizes and locations from trades providing such items.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other
debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain
proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions,
before placing reinforcement.
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32 EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for adjoining work that is

3.3

34

3.5

attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

1. Install anchor rods, accurately located, to elevations required and complying with tolerances in
Section 7.5 of AISC 303 "Code of Standard Practice for Steel Buildings and Bridges."

a. Tolerance of Embedded Items: Comply with ACI 117.

1) Anchor Rods:
a) Plumbness: Within +/- 1/16 inch over anchor rod projection.

2) Embedded Plates and Weldments:

a) Location: +/- 1 inch vertical, +/- 1 inch horizontal.
b) Plumb and Alignment: 1/4 inch in 12 inches (1:48).

REMOVING AND REUSING FORMS

General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does not
support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24
hours after placing concrete. Concrete has to be hard enough to not be damaged by form-removal
operations and curing and protection operations need to be maintained.

Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or otherwise
damaged form-facing material will not be acceptable for exposed surfaces. Apply new form-release
agent.

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints. Align and
secure joints to avoid offsets. Do not use patched forms for exposed concrete surfaces unless approved
by Architect.

VAPOR RETARDERS

Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to ASTM E 1643 and
manufacturer's written instructions.

1. Lap joints 6 inches and seal with manufacturer's recommended tape.

STEEL REINFORCEMENT
General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing
concrete.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce
bond to concrete.
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C. Accurately position, support, and secure reinforcement against displacement. Locate and support

3.6

reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld crossing
reinforcing bars.

1. Weld reinforcing bars according to AWS D1.4, where indicated.

Size, length, number and placement of supports shall be sufficient as to maintain reinforcing position
within specified tolerances during construction traffic and concrete placement.

On vertical formwork, use approved bar chairs or spacers as required to maintain concrete cover and bar
position. Do not staple or use any other metallic fastener to secure bolsters, chairs, etc. to formwork for

concrete surfaces exposed to exterior.

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

JOINTS
General: Construct joints true to line with faces perpendicular to surface plane of concrete.

Construction Joints: Install so strength and appearance of concrete are not impaired, at locations
indicated or as approved by Architect.

1. Place joints perpendicular to main reinforcement. Continue reinforcement across construction
joints unless otherwise indicated.
2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete.

Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning concrete into
areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of concrete
thickness as follows:

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge
of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after applying surface
finishes. Eliminate groover tool marks on concrete surfaces.

2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or
diamond-rimmed blades. Cut 1/8-inch- wide joints into concrete when cutting action will not tear,
abrade, or otherwise damage surface and before concrete develops random contraction cracks.

3. Interior Slabs-on-Grade to Receive Carpet or Wood Floor Covering: Construct slabs as large a
placement area as practical. Unless noted otherwise on Drawings, locate construction joints on
column centerlines. Provide control joints at column centerlines and at intervals not more than 30
feet each way.

4, All Other Interior Slabs-on-Grade: Unless noted otherwise on Drawings, locate construction
joints on column centerlines. Locate control joints where shown on Drawings. If not shown,
provide control joints at column centerlines and at intervals not more than 10 feet each way.

Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab junctions
with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as
indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete
surface unless otherwise indicated.

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below finished
concrete surface where joint sealants, specified in Section 079200 "Joint Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is required,

lace or clip sections together.
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3.7

3.8

A.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is
complete and that required inspections have been performed.

Before test sampling and placing concrete, water may be added at Project site, subject to limitations of
ACI 301.

1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete
will be placed on concrete that has hardened enough to cause seams or planes of weakness. If a section
cannot be placed continuously, provide construction joints as indicated. Deposit concrete to avoid
segregation.

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a
manner to avoid inclined construction joints.

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators vertically at
uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches into preceding
layer. Do not insert vibrators into lower layers of concrete that have begun to lose plasticity. At
cach insertion, limit duration of vibration to time necessary to consolidate concrete and complete
embedment of reinforcement and other embedded items without causing mixture constituents to
segregate.

Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of
construction joints, until placement of a panel or section is complete.

1. Consolidate concrete during placement operations so concrete is thoroughly worked around
reinforcement and other embedded items and into corners.

Maintain reinforcement in position on chairs during concrete placement.

Screed slab surfaces with a straightedge and strike off to correct elevations.

Slope surfaces uniformly to drains where required.

Begin initial floating using bull floats or darbies to form a uniform and open-textured surface
plane, before excess bleedwater appears on the surface. Do not further disturb slab surfaces before
starting finishing operations.

wkhwh

FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes and
defects repaired and patched. Remove fins and other projections that exceed specified limits on formed-
surface irregularities.

1. Apply to concrete surfaces not exposed to public view.

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an
orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and defects.
Remove fins and other projections that exceed specified limits on formed-surface irregularities.

1. Apply to concrete surfaces exposed to public view.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces adjacent
to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.
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3.9

Continue final surface treatment of formed surfaces uniformly across adjacent unformed surfaces unless
otherwise indicated.

FINISHING FLOORS AND SLABS

General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing
operations for concrete surfaces. Do not wet concrete surfaces.

Scratch Finish: While still plastic, texture concrete surface that has been screeded and bull-floated or
darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch in one direction.

1. Apply scratch finish to surfaces to receive concrete floor toppings or to receive mortar setting beds
for bonded cementitious floor finishes.

Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or
inaccessible to power driven floats. Restraighten, cut down high spots, and fill low spots. Repeat float
passes and restraightening until surface is left with a uniform, smooth, granular texture.

1. Apply float finish to surfaces to receive trowel finish.

Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand or
power-driven trowel. Continue troweling passes and restraighten until surface is free of trowel marks and
uniform in texture and appearance. Grind smooth any surface defects that would telegraph through
applied coatings or floor coverings.

1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, carpet,
ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating
system.

2. Finish surfaces to the following tolerances, according to ASTM E 1155, for a randomly trafficked

floor surface:

a. Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with minimum local
values of flatness, F(F) 24; and of levelness, F(L) 17; for slabs-on-grade.

3. Finish and measure surface so gap at any point between concrete surface and an unleveled,
freestanding, 10-ft.- long straightedge resting on two high spots and placed anywhere on the
surface does not exceed 1/8 inch.

Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces where ceramic or quarry tile is to
be installed by either thickset or thin-set method. While concrete is still plastic, slightly scarify surface
with a fine broom.

1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere as
indicated.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-
bristle broom perpendicular to main traffic route. Coordinate required final finish with Architect
before application.
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3.10 MISCELLANEOUS CONCRETE ITEMS

A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is in place
unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-place
construction. Provide other miscellaneous concrete filling indicated or required to complete the Work.

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by
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 at correct elevations, complying with diagrams
or templates from manufacturer furnishing machines and equipment.

3.11 CONCRETE PROTECTING AND CURING

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during
curing.

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy
conditions cause moisture loss approaching 0.2 Ib/sq. ft. 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.

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported slabs, and
other similar surfaces. If forms remain during curing period, moist cure after loosening forms. If
removing forms before end of curing period, continue curing for the remainder of the curing period.

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces,
including floors and slabs, concrete floor toppings, and other surfaces.

E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:

1. Moisture 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 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,
and sealed by waterproof tape or adhesive. Cure for not less than seven days. Immediately repair
any holes or tears during curing period using cover material and waterproof tape. Moisture-
retaining-cover shall be inspected each day by Contractor. Any areas which do not show
condensation on underside of cover or any slab areas which are not wet shall be immediately
rewetted and cover replaced to prevent moisture loss.

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor
coverings.
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b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
penetrating liquid floor treatments.
c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or

3.12

a curing compound that the manufacturer certifies will not interfere with bonding of floor
covering used on Project.

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.

a. Removal: After curing period has elapsed, remove curing compound without damaging
concrete surfaces by method recommended by curing compound manufacturer.

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a 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. Repeat process 24 hours
later and apply a second coat. Maintain continuity of coating and repair damage during curing
period.

CONCRETE SURFACE REPAIRS

Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and replace
concrete that cannot be repaired and patched to Architect's approval.

Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to two and one-
half parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.

Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air
bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other
discolorations that cannot be removed by cleaning and that are unacceptable to Architect. Allow
Architect and Structural Engineer to observe concrete surfaces upon removal of forms and prior to repair
of surface defects. Defects in structural concrete shall be brought to the attention of the Architect and
Structural Engineer.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch
in any dimension to solid concrete. Limit cut depth to 3/4 inch. Make edges of cuts perpendicular
to concrete surface. Clean, dampen with water, and brush-coat holes and voids with bonding
agent. Fill and compact with patching mortar before bonding agent has dried. Fill form-tic voids
with patching mortar or cone plugs secured in place with bonding agent.

2. Repair defects on surfaces exposed to view by blending white portland cement and standard
portland cement so that, when dry, patching mortar will match surrounding color. Patch a test area
at inconspicuous locations to verify mixture and color match before proceeding with patching.
Compact mortar in place and strike off slightly higher than surrounding surface.

3. Repair defects on concealed formed surfaces that affect concrete's durability and structural
performance as determined by Architect.

Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and verify
surface tolerances specified for each surface. Correct low and high areas. Test surfaces sloped to drain
for trueness of slope and smoothness; use a sloped template. Submit proposed repair to Architect for
review prior to commencement of work.

1. Repair finished surfaces containing defects that are unacceptable to Architect. Surface defects
include spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide
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or that penetrate to reinforcement or completely through unreinforced sections regardless of width,
and other objectionable conditions.

2. After concrete has cured at least 14 days, correct high areas by grinding.

3. Correct localized low areas during or immediately after completing surface finishing operations by
cutting out low areas and replacing with patching mortar. Finish repaired areas to blend into
adjacent concrete.

4, Correct other low areas scheduled to receive floor coverings with a repair underlayment. Prepare,
mix, and apply repair underlayment and primer according to manufacturer's written instructions to
produce a smooth, uniform, plane, and level surface. Feather edges to match adjacent floor
elevations.

5. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low areas to
ensure a minimum repair topping depth of 1/4 inch to match adjacent floor elevations. Prepare,
mix, and apply repair topping and primer according to manufacturer's written instructions to
produce a smooth, uniform, plane, and level surface.

6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by
cutting out and replacing with fresh concrete. Remove defective areas with clean, square cuts and
expose steel reinforcement with at least a 3/4-inch clearance all around. Dampen concrete
surfaces in contact with patching concrete and apply bonding agent. Mix patching concrete of
same materials and mixture as original concrete except without coarse aggregate. Place, compact,
and finish to blend with adjacent finished concrete. Cure in same manner as adjacent concrete.

7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar. Groove
top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles.
Dampen cleaned concrete surfaces and apply bonding agent. Place patching mortar before
bonding agent has dried. Compact patching mortar and finish to match adjacent concrete. Keep
patched area continuously moist for at least 72 hours.

E. Repair materials and installation not specified above may be used, subject to Architect's approval.

3.13 FIELD QUALITY CONTROL

A. Testing and Inspection: As indicated on Drawings.

END OF SECTION
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SECTION 0792 00

JOINT SEALANTS

PART 1 - GENERAL

1.1

1.3

14

ol adie

RELATED DOCUMENTS

Drawitigs and general provisions of the Contract, including General and Supplementary {“ondmons and o

Division 01 Specification Sections, apply to this Section,

SUMMARY

Section Includes:

l. Silicone joint sealants.

2. Mildew-resistant joint sealants.
PREINSTALLATION MEETINGS

Preinstatfation Conference: Conduct conference at Project site.

ACTION SUBMITTALS
Product Data: For each joint-sealant product.
Samples: For each kind and color of joint sealant required, provide Samples with joint sealants 12

1/2-inch- wide joints formed between two 6-iinch- long strips of material matching the appearance oi
exposed surfaces adjacent to joint sealaixts. -

_ _- Jomt-Sealant Schedule: Include the following information:

~ Joint-sealant application, joint location, and desxgnanon.
. Joint-sealant manufacturer and pmducl name. )
~ Joint-sealant formulation.

Joint-sealant color.

B INFORMATIONAL SUBMITTALS
~ Preconstruction Laboratory Test Reports: From sealant manutacturer, indicating the following:

1. - Materials forming joint substrates and joint-sealant backings have been tested for compatibility

* and adhesion with joint sealants.

© 2. Interpretation of test results and written recommendations for pnmers and substrate prupdmuon '

are needed for adhesion.
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QUALITY ASSURANCE

_ Source Limitations: Obtain each kind of joint sealant from single source from single manvfacturer,

- Installer Qualifications: An authorized representative who 13 trained and approved by mamdactorer,

1. Installed shall have minunum 5 vears experience on projects of similar scope.
Product Testing: Test joint sealants using a qualified testing agency.

L. Testing Agency Qualifications: Qualified according fo ASTM C 1021 to conduct the festing
indicated.

Mockups: Instail sealant in mockups of assemblies specified in other Sections that are indicated to

Manufacturer Qualifications:  Mazerials shall be supplied by manufacturer who will provide quahﬁed S
" technical assistance at the project sile.

receive joint sealants specified in this Section. Use materials and installation methods specified inthis .

Section.

i. Build mockups to demonstrate aesthetic effects and set quality standards for fabrication and
instatiation.

2. Build mockup per requirements for Integrated Exterior Mockup in Section 01 40 00 "Quahiy
Reguirements.”

PRECONSTRUCTION TESTING

Preconstruction Laboratory Testing: Submif to joint-sealant manufacturers, for testing indicated below,
samples of materials that will contact or affect joint sealants,

L Adhesion Testing: Use ASTM € 794 to determine whether priming and other specific joint
preparation techniques are required to obtain rapid, optimm adhesion of joint sealants 10 joint
substrates.

-Comnpatibilily Testing: Use ASTM C 1087 10 detennine sealanl compatibility when in contact

-with plazing and pasket materials.

3. Stain Testing: Use ASTM € 1248 to detennine stain potential of sealam when 1 contact with
. -stone or masonry substrates.
4. Subuii manufacturer's reconunended number of pieces of each type of material, including joint
' - substrates, joint-sealant backings, and miscellaneous materials.,
5. Schedule sufficient time for testing and analyzing results 1o prevent delaying the Work.
-6. . For materials failing tests, obtain jolnt-sealant manufacturer's written insiructions for corrective

- measures, inclnding use of specially formmiated primers.

7. Testing will not be required if joint-sealant manufacturers submit data that are based on previous

testing, not elder thag 24 months, of sealant products for adhesion to, staining of, and
compatibility with joint substrates and other materials matching those submitted.

" Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to iject
" joint substrates as foltows:

1 Locate test joints where indicated on Project or, if not indicated, as directed by Architect.
2. Conduct field ests for each kind of sealant and joint substrate.
3 Notify Architect seven days 1o advance of dates and times when test joinis will be erected.

JOINT SEALANTS 079200-2
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4. * Arrange for tests (o take place with jeint-sealant manufacturer's technical representative present.

~ @, . Test Method: Test joint sealants according to Method A, Field-Applied Sealant Joiwt Hand -
- - PultTab, in Appendix X1.1 in ASTM C 1193 or Method A, Tail Procedure. m ASTM €

182,

1) For joints with dissinular substrates, venfy adhesion to each substrate separately:
extend cut along one side. verifying adhesion to opposite side. Repeat procedure for
opposite side.

IS 5. Report whether sealant tailed to adhere 1o joint substrates or tore cohesively. Include data on puil

distance used 1o fest each kind of product and joint substrate. For sealants that fail adhesively,
retest until satisfactory adhesion 15 obtained.

0. Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants not evidencing adhesive :
failure from testing, in absence of other indications of noncompliance with requirements, will be
considered satisfactory. Do not use sealants that fail to adhere to joint substrates during testing.

1.8 FIELD CONDITIONS
A Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside Hmits permitted by joint-sealant
msanufacturer or are below 40 deg F

2, When joint substrates are wet.
3. Where joint widths are less than (hose allowed by joini-sealant mapuTacturer for applications
indicated. -
4. Where contaminants capable of interfering with adhesion have not yet been removed from ot
substrates. o
19 WARRANTY
A Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do nol comply with

performance and other requirements specilied in this Section within specified warranty period.

L Warranty Period: 20 year {rom date of Lelter of Acceptance of the Work by the Universaty for
: sealants used i ABSL3 only.
2, Installer's Warranty 10 be signed by both General Contractor and Installer.
" B. . Special Manufacturer's Warranty: Manvfacturer agrees to furnish jont sealants 1o repair or replace those

~joint sealants that do not comply with perforinance and other requirements specified in this Section
within specified warranty period.

L Warranty Period: 20 years from date of Substantial Comipletion for all other elastomeric sealants, _' :

~C. Special warranties specified in this article exciude detertoration or faiture of joint sealants from the
-7 following:

—_
.

Movement of the structure cauvsed by stresses on the sealant exceeding sealant manufacturer's
“written specifications for sealant elongation and compression.
- Disintegration of joint substrates from causes exceeding design specifications.
Mechanical dammage caused by wndividuals, tools. or other outside agents. o
Changes in sealant appearance caused by accumulation of dirt or other aunospheric contaminants, - - 7 '

B
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PART 2 - PRODUCTS

12
I

- JOINT SEALANTS, GENERAL

- Compatibility: Provide joint sealants, backings, and other related malerials (hat are compalible with one N
- another and with joint substrates under condilions of service and application, as demonstrated by
- jomt-sealant manufacturer, based on testing and field expenence.

Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous
substrates, provide products that have vndergone testing according to ASTM C 1248 and have not
stained porous joint subsirates indicated for Project,

Suitability for Contact with Food: Where sealants are indicated for joints that will come in repeated

contact with food. provide products that comply with United States Code of Federal Regulations 21 CFR - |

177.2600.

Colors of Exposed Joint Sealants; As selected by Architect from manufacturer's full range.

SILICONE JOINT SEALANTS

Silicone, 8, P, 100/50, T, NT: Single-component, pourable, phus 100 percent and minvs 50 percent

movement capability tratfic- and nopraffic-use, nevtral-curing silicone joint sealant; ASTM C 920, Type. -

S, Grade P, Class 100/50, Uses T and NT.
L. Products: Subject to compliance with requirements, provide one of the following:
a. The Dow Chemical Company; DOWSIL 896-SL.

b. Pecora Corporation; 300 SL.
c. Tremco Incorpoerated; Spectrem 900 SL.

MILDEW-RESISTANT JOINT SEALANTS

- Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity wilh fungicide to
. prevenl mobd and mildew growtlh,

plus 25 percent and minus 23 percenl movement capability, nontraffic-use, acid-curing 5111(:0116 joint

" sealant; ASTM C 920, Type 5, Grade NS, Class 25, Use NT.

L -Pmdu(:i:,. Subject to compliance with requarements, provide one of the following:

- BASF Building Systems; Omniplus.
" The Dow Chemical Company: DOWSIL 786-M White.

- Tremeo Incorporated; Tremsib 200, .. .
N Bosnl\ Inc Chem-Calk 600.

B oae o

JOINT SEALANTS 079200-4
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2.4 JOINT-SEALANT BACKING

b
Lh

Sealant Backing Material, General: Nonstaining, compatible with joint substrates, sealants, primers, and

- other joint fillers; and approved for applications indicated by sealant manufacturer based on field

experience and laboratory testing.

. Manufacturers: Subject to conplisnce with requirernents, provide products by one of the

following:

Cylindrical Sealant Backings: ASTM C 1330, Type C {closed-cell material with a surface skin), and of
size and density o control sealant depth and otherwise contribute to producing optimu sealant
performance.

Bond-Breaker Tape: Polyethylene tape or other plastic tape recommmended by sealant manufacturer for
preventing scalant from adhering to rigid, inflexible joint-filler matertals or joint surfaces at back oi
Jjoint. Provide self-adhesive tape where applicable.

MISCELLANEOUS MATERIALS

Primer: Material recommended by joint-sealant mamifacturer where required for adhesion of sealant 10
joint substrates indicated, as determined fromn preconstruction joint-seatant-substrate tests and field tests.

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 hasining joint substrates
and adjacent nonporous surfaces in any way, and formulated 1o promote optimum adhesion of sealants to
joint substrates.

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adgacem .

{0 joinls.

PART 3 - EXECUTION

EXAMINATION
- Examine joints indicaled 1o receive joint sealams, with Installer present, for compliance with
_ - requirements for joint configuration, installation tolerances, and other conditions affecting performance
- of the Work, e

_ Proceed with installation only after unsatisfactory conditions have been cogrected.

" PREPARATION

Surface Cleanmg of Jomls: Clean out joints inunediately before installing jolnt sealants 1o comply with
- joint-sealant manufacturer's written instructions and the following requirements:

1. - Remove all foreign material from joint substrates that could interfere with adhesion of joint

sealant, including dust, pamts {except for penmanent, protective coatings tested and approved for
sealant adhesion and compatibility by sealant inamufacturer), old joint seakants, otl, grea»e
waterproofing, water repellents, water, surface dirt, and frost,

JOINT SEALANTS 079200-5
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2. "Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a
. combination of these methods 1o produce a clean, sound subsirate capable of developing optimum
bend witlajoini sealants. Remove loose particles remaining after cleaning operations above by
vacuuming or blowing out joints with oil-free compressed air. Porous jomt substrates mciude Ihc ,

— folowing:
Y Conerete,
b Masonry.
€. Unglazed surfaces of ceramic tile.
d. Exterior mmsulation and finish systems.

had

" Remove lastance 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 mdicated

by preconstructlion joint-sealanl-substrate tests or prior expertence. Apply primer to comply with
joint-sealanl manufacturer's written instructions. Confine primers fo areas of joint-seaiant bond; do not
allow spiliage or migration onlo adjoining surfaces.

C. Masking Tape: Use masking tape where required 1o prevent contact of seatant or primer with adjoining
surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning
methods reguired (o remove sealant sinears, Remove lape immediately after ooling without d}SmIbmg
Jjoint seal.

3.3 INSTALLATION OF JOINT SEALANTS

A General: Comply with joint-sealam manufiacturer's written installation wstructions 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.

€., STC-Rated Assemblies: Seal construction at perimeters. behind control joints, and at openings and
"t penetrations with a continuous bead of acoustical joint sealant. Install acoustical joint sealants at both
“faces of partitions, at perimeters, and throngh penetrations. Comply with ASTM C 919, ASTM C 1193,
" and manufacturer's written recomumendations for closing off sound-flanking paths around or tlhirough
" assemblies, including sealing partitions to underside of floor slabs above acousticat cetlings.

- D. - Complete installation of seal system in horizontal joints before installing in vertical joints. Lap vertical
' Jjoints over hoerizontal joints. At ends of joins, cut silicone extrusion with a razor kaife.

- E.  Inswall sealant backings of kind indicated to support sealants during application and at position required ..~
Tt LT o produce cross-sectional shapes and depths of installed sealants .reianve t0 joint widths that aﬁow

--optivum sealant movement capabtlwy.

i. Do nol feave gaps between ends of seatant backings. T S ERNEERETREEES '

2. Do not strefch, twist, punclure, or tear sealanl backings, . ... ... . L

JOINT SEALANTS 079200-06
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3. Remove absorbent sealait backings that have become wet before sealanl application, and replace
thein with dry materials,

Install bond-breaker tape belund sealants where sealant backings are nol used between sealants and baghs_ -

of jouts.

Install sealants using proven techniques that comply with the following and at the same time backings

- are installed:

Place sealants so they directly contact and fully wet joint substrates.
Completely fill recesses in each joint configuration.
Produce uniforin, cross-sectional shapes and depths relative fo joint widths that allow optimum
sealant movement capability.

Teeling of Nonsag Sealamts: Imimediately after sealant application and before skinning or curing begins,

tool sealants according to requirements specified in subparagraphs below to forn: smooth, uniform beads -

of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with
stdes of joint.

i Remmove excess sealant from surfaces adjacent to joints.

2. Use tooling agents that are approved i 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 joinl profile at locations indicated on Drawings according 10 Figure 8B in ASTM C L
1193 '

5. Provide recessed joint configuration of recess depth and at locations indicated on memgs

according 0 Figure 8C in ASTM C 1193,

3 Use masking tape to protect surfaces adjacent to recessed tooled joints.

FIELD QUALITY CONTROL

Field-Adhesion Testing: Field test joinl-sealamt adhesion 1o joint substrates as follows:

1. Extent of Testing: Test completed and cured sealant jounts as follows:

"3 Perform O tests for the first 1000 feet of joint length for each kind of sealant and joinl
- subsirate.
b Perform one fest for each 1000 feet of joint length thereafier or one test per each floor per
elevation.

© Test Method: Test joint sealants according to Method A, Field- Applied Sealant Joint Hand Pull
" Tab, 1n Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.

a For joints with dissimilar subsirates, verify adhesion 1o each substrate separately: extend

cut along one side, verifying adhesion to opposite side. Repeat procedure for opposite side.

3. . Inspecttested joints and report on the following:

“a.  Whether sealamts filled joint cavities and are free of voids.

..b. - . Whether sealant dimensions and configurations comply with specified requirements. . - |

JOINT SEALANTS 079200-7
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© Whether sealants in joints connected to pulled-out portion [ailed to adhere to joim .

" substrates or tore cobesively. Include data on pull distance vsed to test each kKind of product -
and joint substrate. Compare these resulis to determe i adhesion complies with sealant
manufacturer's field-adhesion hand-pull test crileria.

i

4. Record test results in a field-adhesion-test log. Include dates when sealants were installed, names
- of persons who installed sealants, 1est dates, test locations, whether joints were primed, adhesion
_ results and percent elongations, sealant material. seatant configuration, and sealant dimensions.
5, Repair sealants pulted from test area by applying new sealants foilowing same procedures used
' originally o 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 fatlure from testing or
noncompliance with other indicated requirements will be considered satisfactory. Remove sealants that
fail to adhere 1o joint substrates during testing or 1o conmply with other requirements. Retest failed
applications untH test results prove sealants comply with indicated requirenents.
35 CLEANING
A Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with
cleaning naterials approved in writing by mairafacturers of joint sealants and of products in which 30mzs .
oCCuf, : '
386 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 withouwt detertoration
or damage at tune of Substantial Completion. If, despite such protection, damage or deterioration oceurs, .
cut out, remove, and repair damaged or delertorated joint sealants inmediately so installations with
repaired areas are indistinguishable from original work.
3.7 CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL
C A, Manage construction waste i dccordanw mth provisions of bccuon 017419 ”mestnmmn Wabt&: '
. Management and Disposal.” . : :
38 JOINT-SEALANT SCHEDULE
' '_ A. .. Jomt-Sealant Application: Iiteriosr joints in horizonlal (zaffic surfaces. o
1L Joint Locations:

a. Isolation joints in cast-in-place concrete siabs.
b. Controf and expansion joints ia tile flooring.

b2

Joint Sealant: Type S, Grade P, Class 100:30, Use T.
Jomt-Sealant Color: As selected by Architect from manufacturer's full range of colors.

bd

B. Jomt-Sealant Apphcanon Mildew-resistant inierior joints in vertical surfaces and honzontai noniafiic
. CUrfaces, e T A S R T S S

JOINT SEALANTS 079200-8
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L - Joint Locations in ABSL-3:

b

C Cealings: Fully seal all joints at access panels, hpht fixtures, electrical devices, mechanical

devices, fire protection devices, ele.

“Walls: Fully seal all joints, including but not lunited to, joimts between finished wall surface

"and door and window frantes, power boxes, phug mold, wire mold, alarn and sensor boxes,
" access panels, electrical devices, plumbing devices, mechanical devices, fire protection
 devices, wall bumper mounting plates, wall plates, wall-imounted equipment, window sills

and jambs, etc.

" Wall and Ceiling Penetrations: Completely seal ali penetrations, inchuding but not Iimited

to, joints between finished surface and electrical conduits, electricat plugs and switches,
light fixtures, cover plates, piping for water, gas, vacuuna, gas, soil and waste lines,
mechanical ducts, registers, etc.

Sealant is not required at inside corners of wall-to-wall and wall-to-cetling joints in drywall -

construction or as a filler in preformed metal control and expansion jeints in drywall
construction. o

Joint Sealant: Silicone, mildew resistait, acid curing, S, NS, 25, NT.
Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

END OF SECTION 07 92 08
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SECTION 0922 16
T NON-STRUCTURAL METAL FRAMING

" PART L - GENERAL

o 1.1 - RELATED DOCUMENTS

Al Drawings and general provisions of the Contract, inchiding General and Supplementary Conditions dnd S

Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A Section Includes:
Non-load-bearing steel framing systems for unterior partitions.

Suspension systems for interior ceilings and soffits.
Grid suspension systems for gypsum board ceilings.

ik Bl ==

1.3 ACTION SUBMITTALS
A. Product Data: For each tvpe of product.
14 INFORMATIONAL SUBMITTALS
A Product Certificates: For each type of code-comnpliance certification for studs and tracks.
B. Evaluation Reperts: For embossed, high-strength steel studs and tracks and firestop tracks submit

evaluation reports certified under an independent third-party mspection program administered by an
. agency accrediled by IAS to ICC-ES AC98 1AS accrediation criteria for inspection agencies. ™

.15 QUALITY ASSURANCE

A . Code- Compliance Certification of Studs and Tracks: Provide documentation that framing members are '

- certified according to the productl-certification program of the $teel Framing Indusiry Association or a
. simdlar organization that provides a verifiable code comphance pmardm

o le DELIVERY, STORAGE, AND HANDLING

NON-STRUCTURAL METAL FRAMING 092216-1
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PART 2 - PRODUCTS

- PERFORMANCE REQUIREMENTS
. Fire-Test-Response Characleristics: For fire-resistance-rated assemblies that incorporate
- nop-load-bearing steel framing, provide materials and construction identical to those lested 1n assembly

- ndicated, according lo ASTM E 119 by an independent testing agency.

- STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical (o those

tested in assembly indicated on Drawings. according to ASTM E 90 and classified according to ASTM E L

413 by an dependent testinng agency.

Horizontal Deflection: Provide metal framing systemns of base~-metal thickness and spacing capable of

Iimiting lateral deflections when subjected fo a 5 Ibfisq. fi. uniform lateral load 1o the following:

1. L7240 where supporting gypsuiz board only.
2. L/360 where supporting plaster or ceramic tile finishes.
3. L/720 where providing backup to stone or masenry.

Partitions enclosiig Pressurized Mechanical Rooms: Provide metal framing systems of base-metat
thickness and spacing capable of Hmiting lateral deflections to L/240 when subjected to a 15 Ibffsq. ft.
uniform lateral load or the design value induced by the mechanical system, whichever is greater.

Suspended Ceiling Design Requirements:  Provide inetal framing systenss of base-metal thickness and
spacing capable of limiting ceiling deflections 10 L/360 when subjectad to a minimum 4 ibfisg. ft.
untform load or the actual weight of ceiling bung materials whichever is greater.

Design framing syslems in accordance with AISI $220 and ASTM C 645, Section 10, unless olherwise o

indicated.

Engineering design of non-structural metal framing by Contractor.

. FRAMING SYSTEMS

* - Recycled Content of Steel Produets: Postconsumer recycled content plus one-hatf of preconsumer
- recycled content not fess than 25 percent.

_. Framing Members, General: Comply with AISI $220 and ASTM C 643, Section 10, for conditions
- ndicated.

1. Steel Sheet Components: Comply with AIST §220 and ASTM C 645, Section 10 requirements iur

© steel undess otherwise indicated.

o 2. Protective Coating: Comply with AISI S220 and ASTM A 653/A 653M, G40. Galvannealed

- products are not accepiable.

a. Coatings shall demounstrate equivalent corrosion resistance with an evaluation report
accepiable to authorities having nirisdiction.

Srads and Tracks: AISI $220 and ASTM C 645, Section 10. Use either conventional steel smds and

tracks or embossed, high-strength steei smuds and tracks, T

NON-STRUCTURAL METAL FRAMING 092216-2
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L. Steel Studs and Tracks:
- @& - Minmum Base-Steel Thickness: 0.0329 inch (20 ga) as required (0 Lt allowable
_ . deflection of framed assembly indicated i Performance Reguirements,
" b, Deptlu As indicated on Drawings.

1) Depth of inembers may not be modified 1o comply with deflection Hmits without
prior approval of Architect.

2. . Embossed, High Strength Steel Studs and Tracks: Roll-formed and embossed with surface
© 7 deformations to stiffen the {raming members so that they are structurally comparable to
conventional AISI 8220 and ASTM C 645, Section 10 steel studs and tracks.
a. Minimum Base-Steel Thickness: 0.0296 inch {30 mit EQ ga).
b. Depth: As indicated on Drawings.
1) Depth of imembers may not be modified 1o comply with deflection limits without
prior approval of Architect.
. Slip-Type Head Joints: Where indicated. provide one of the following:
L. Clip Svstem: Clips designed for use in head-of-wall deflection conditions that provide a positive
attachment of studs to tracks while allowing [-1/2-inch nEnimum verfical movenient.
a. Products: Subject to compliance with requirements, provide one of the following: =~ .. 777
1) CEMCQ; California Expanded Metal Products Co.; Deflex Clips.
2) ClarkDietrich; FIC3 and.
3) Fire Trak Corp; PosiKlip or.
4) Steet Network, Inc. {The); VertiClip SLD Series.
5) Super Stud Building Products Inc.; Deflection Clips.
2.

Single Long-Leg Track Svstem: AISI S220 top track witl: 2-inch- deep flanges in thickness not
less than indicated for studs, installed with studs friction i into 10p track and with continuous
_ bridging located within 12 iuches of the top of studs to provide lateral bracing,
.3, Double-Track System: AISI $220 top outer tracks, inside track with 2-inch- deep flanges in
- thickness not less than indicated for studs and fastened to studs, and outer frack sized o friction-fit -
. over inner tfrack.
4. Deflection Track: Steel sheet top track manufactured to prevent crackimg 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 acconumodate depth of studs.

" a - Products: provide one of the following:

1) CEMCO; California Expanded Metal Products Co.; SLP- TRK Siolied Dcﬂct,tion
Track. h
2) ClarkDietrich: SLP-TRX Slotied Deflection Track.
3 Stee! Nerwork, Inc. {The); VertiClip SLD.
4) Telling Industries; True Action Slotted Track.

- _' ~ Firestop Tracks: Top track manufactured fo allow partition heads to expand and contract with movement
- of structure while maintaining continuity of fire-resistance-rated assembly indicated; in tinchness notless
than indicated for stads and in width to acconunodate depth of studs, _ P '

NON-STRUCTURAL METAL FRAMING 092216-3
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1. | Products: Subject to compliance with requirements, provide one of the following:
a.  CEMCO; Catifornia Expanded Metal Products Co.; FAS Track,

b. ClarkDietrich:; Blazefrane.
c. Fire Trak Corp; Fire Trak System alfached to studs with Fire Trak Posi Klip.

. F. .. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated.
1. Minimum Base-Steel Thickness: 0.0329 inch.
G. Cold-Rolled Channel Bridging: Steel, 0.0538-inch nunimum base-stee} thickness, with minimum .

1/2-inch- wide flanges.

1. Depth: 3/4-inch.
2 Clip Angle: Not less than 1-12 by 1-1/2 inches, 0.068-inch- thick, galvanized steel.

H. Hat-Shaped, Rigid Furring Channels: AIST $220.

1. Mininmum Base-Steel Thickness: 0.0329 inch.
2. Depth: £/2 inch.
3. Provide ventilated Rurring channels were indicated on Drawings.
4. Provide galvanized steel, minimum 18 gavuge at locations outside the weather barrier.
a. Protective Coating: ASTM A 653/A 653M, G860, hot-dip galvanized unless otherwise
wsdicated.
L Resilient Furring Channels: 1/2-inch- deep, steel sheet members designed to reduce sound transmission.
L. Configuration: Asymmetrical.
J. Cold-Rolled Furring Channeis: 0.033-inch uncoated-stee! thickness, with mininmm [/2-inch- wide
flanges.

L. Depth: As indicated on Drawings.
- 2. Turring Brackets: Adjustable, corrugated-edge-type steel sheet with mininmum steel thickness of
_ (.0329 inch.
3 Tie Wire: ASTM A 6417A G41M, Class | zine coating, soft temper, 0.062-iach- diameter wire, or
- double strand of 0.048-ich- diameter wire.

Ko A Shaped I“urring With slotted or nonslotted web, face flange of 1-1/4 inches, wall attachment flange of
© 3/ inch, minimum uncoated- steel thlcluless of 0.0179 n}ch and dtpth qumrcd to it in::ulauon '
- thickness mdicated. : : T P

23 - SUSPENSION SYSTEMS

A '_ "Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-i0ch- diameter wire, or double o
' “strand of 0.048-inch- diameter wire. e

B. - Hanger Attachments to Concrete:
- 1. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities
having jurisdiction, based on ICC-ES ACO1 AC193 ACS8 0r AC308 as approprlate for the -
S‘Ibsrra[e ..................................................... L e
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& Uses: Securing hangers 1o structure,
o b Type: Torque-controlled, expansion anchor,

"Material for Interior Locations: Carbon-sieel components zuc-plated to comply with
ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated.

o Material for Exterior or lnterior Locations and Where Stainless Steel Is Indicated: Alloy

Group | stainless-steel bolts, ASTM F 593, and nuts, ASTM F 504,

'y

Power-Actuated Anchors: Fastener svstems with an evaluation report acceptable to 'mthonnes -
having junsdiction, based on ICC-ES ACT0.

)

C.  "Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch in diameter.
D. ‘Furring Channels (Furring Members):
1. Cold-Rolled Channels: 0.0538-inch uncoated-steel thickness, with mininsim 172-inch- w 1d::
flanges, 344 inch deep.
2. Steel Studs and Tracks: AIST 5220 and ASTM C 643, Section 10,

a. Mininnn Base-Steel Thickness: 0.0179 inch,
b. Depth: As indicated on Drawings.

3 Embossed, High-Strength Sreel Studs and Tracks: AISI 8220 and ASTM C 645, Section 10, -

a Mininnin Base-Steel Thickness: (0.0147 inch.
b. Depth: As indicaled on Drawings.

4. Hat-Shaped, Rigid Furing Channels: ASTM C 645, 7/8 inch deep.

a. Minimum Base-Steel Thickness: 0.0179 inch.
3. Resitient Furring Chamnels: 1/2-inch- deep members designed to reduce sound transmission.
a. Configuration: Asvounetrical or hat shaped.
E. Grid Suspension System for Gypsum Board Cetlings: ASTM C 645, direct-hung syslem composed of o

e mcun bea.ms and cross-furring members that interlock.

1. Products: Subject to compliance with requirements, provide one of the {ollowing: - '

oA Armstrong World Indusiries, Inc; Drvwall Grid Systeins.
b. Chicago Metallic Corporation; 640/660 Drywall Ceiling Suspension, _
€. United States Gypsin Company; Drywali Suspension System, .. -
24 AUXILIARY MATERIALS
. A. . General: Provide auxiliary materials that comply with referenced instaliation standards.
- L Fasteners for Steel Framing: Of type, material, size. corrosion resistance, holding power, and oiher .

properties required to fasten steel members to substrates.

.- B. Isolation Strip at Exterior Walls: Praude one of the following:

NON-STRUCTURAL METAL FRAMING 092216-5
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i. - Asphali-Saturated Organic Feli: ASTM D 226/ 226M, Type I (No. 13 asphal fel),

- nonperforated.
Foum Gasket: Adhesive-backed, closed-cell vinyl foam sirips that allow fastener pmenatmn _
withowt foam displauemcm 1/8 inch thick, in width to suit steel stud size.

R

_PART 3 - EXECUTION

31 EXAMINATION

A Examine areas and substrates, with Installer present, and inclnding welded hollow-metal frames, cast- 111
anchors, and stractural framing, for compliance with requirements and other conditions affecting -
performance of the Work.

B. Proceed with instailation only after unsatisfactory conditions have been corrected.
32 PREPARATION
A Suspended Assemblies: Coordinate instailation of suspension systems with installation of overhead

structure to ensure that inserts and other provisions for anchorages 1o building structure have been
wistalled to receive hangers af spacing required to support the Work and that hangers will develop their
full strengih.

L. Furntsh concrete inserts and other devices indicated fo otler trades for installation in advance of
time needed for coordinarion and construction.

B. Coordination with Spraved Fire-Resistive Materials:
L Before spraved fire-resistive materials are applied, attach offset anchor plates or ceiling tracks to

surfaces indicaled fo receive spraved fire-resistive malerials. Where offset anchor plates are
required, provide continuous plates fastened to building structure not more than 24 inches o.c.

2. After spraved fire-resistive materials are applied, remove then oy to extent necessary for .
instalatioa of non-load-bearing steel framing. Do not reduce thickness of fire-resistive mater ials .
below thal are required for ﬁ:c-;eb::;tcum mtm;,:u indicated, Protect adjacenl im.-lesxsme -
materials from damage. L . .
33 - INSTALLATION, GENERAL

A, Installation Standard: ASTM C 754,

“1. . Gypsum Plaster Assemblies: Also comply with requirements in ASTM C 841 that apply to
. framing instailation.
. Portland Cement Plaster Assemblies: Also comply with requirements s ASTM C 1063 that apply
. to framing instaliation.
3. Gypsum Veneer Plaster Assemblies: Also comply with requirements in ASTM C 844 that apply to
: framing instaiiation. o
4 Gypsum Board Assemblies: Also comply with reguiremnents in ASTM C 840 that apply to Iraminﬁ h '
usstalation. :

s

" B. Insiall framing and accessories plumb, square, and true to line, with connections securely fastened.
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C. [nstall supplementary framing, and blocking to support wall-mounted itenss including but not limitedfo -
fixtures, equipment services, heavy trim, grab bars, toilet accessories, furmshings, or similar
construclion.
D ~ Install bracing at terminations 1o assemblies.
‘E. . Do not bridge building control and expansion joints with noa-load-bearing steel framing members, -~

- Frame both sides of joints independently.

34 " INSTALLING FRAMED ASSEMBILIES

A Install framing system components according 1o spacings indicated, but not greater than spacings
required by referenced installation standards for assembly types.

1. Single-Laver Application: 16 inches o.¢. ualess otherwise indicated.
2. Multilaver Application: 16 inches o.¢. unless otherwise indicated.
3. Tile Backing Panels: 16 inches o.c. unless otherwise indicated.
B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior w aﬂs

install isokation strip between studs and exterior wall.
C. Insiall studs so flanges within framing system point in same direction.
D. Install tracks at floors and overhead supports. Extend framing full height to structural supports or

substrates above suspended ceilings except where partitions are indicated 1o terpunate at suspended
ceilings. Continue framing around ducts that penetrate partitions above eceiling.

L. 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; mstall track

section {for cripple studs} at head and secure to jamb studs.

&, Install two studs at each jamb unless otherwise indicated.
b Extend jamb studs through suspended ceilings and attach: to underside of overhead
structure,

3. Other Framed Opentngs: Frame openings other than door openings the same as required for door
' " ppenings unless otherwise indicated. Install framing below siHs of openings to match framing
" required above door heads.
4, . Fue-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated assembly
©1ndicated and support closures and to make partitions continvous from floor 1o underside of solid -
- siructure.

o Firesiop Track: Where indicated, install to matiitain contumity of fire-resistance- rated
assembly indicated.

5. " Sound-Rated Partittons: Instal} framing to comply with sound-rated assembly mndicated.
6. - Curved Partitions:
a. Bend track to uniform curve and locate straight lengths so they are tangent 1o arcs. T -
b. Begin and end each arc with a stud, and space intermediate stads equally along arcs. On '

straight lengihs of no fewer than rwvo studs at ends of arcs, place studs 6 inches o.c. h - L
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E. Iyirect Furring:
I, Serew to wood franing.

"2, Auach w concrete or masonry with stub nails, screws designed for masonry attachment, or
powder-driven {asteners spaced 24 inches o.c.

~F. . Z-Shaped Fuering Members:

1. Erect insulation. specified i Section 07 21 00 "Thenmal Insulation.” verticatly and hold i place
" with Z-shaped furring members spaced 24 inches o.c.
S Except at exterior corners, securely attach narrow flanges of furring members to wall with

concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced
24 wches o.c.

3. At exterior corners, attach wide flange of furring members to wall wath short flange extending
bevond corner: on adjacent wall surface, screw-attach short flange of furring channel 1o web of
attached channel. At intertor corners. space second member no more than 12 inches from corer
and cut insulation 1o fit,

G. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 1/8 mLh
from the plane formed by faces of adjacent framing.

35 INSTALLING CEILING SUSPENSION SYSTEMS

A Install suspension system components according to spacings indicated, but not greater than spaunas
required by referenced installation standards for assembly types.

L. Hangers: 48 inches o.c.
2. Furring Channels (Furring Members): 24 inches o.c.
B. [solate suspension systems from building structure where they abut or are penetraled by building

structure to prevent transfer of loading imposed by structural movement,
. Suspend hangers from building structure as follows;

1, lnstall hangers plumb and free from contact with insulation or other objects within ceiling pleaum
-~ {hal are not part of supporling structural or suspession systemn. '

s, Splay hangers only where required fo miss obstructions and offset resulting horizontal
' forees by bracing, countersplaying, or other equally effective nieans.

“Where width of ducts and other construction within ceiling plentins produces hanger spacings that -
- 1nterfere with focations of hangers required (o support standard suspension system members,

- 1nstal! supplemental suspension members and hangers in the form of trapezes or equivalent
. devices.

1R

a Size supplemental suspension members and hangers to support ceiling loads within
performance Iimits 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 i na
manner that will not cause hangers to deteriorate or otherwise fail,
4 Do not attach hangers fo steelgopfdeck, 11t T
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5. - Do not attach bangers 1o permanent metal forms, Furnish cast-in-place hanger inserts that extend
through forins. TR
6. Do not atlach hangers to rofled-in banger tabs of composiie steel floor deck.
7. Do nol connect or suspend steel framing from duets, pipes, or conduil.
L D, . Gnd Suspension Systems: Attach perimeter wall track or angle where grid suspension systems meel

. vertical surfaces. Mechanically join main beam and cross-furring menbers to each other and butt-cut to
fit imto wall track.

T o E. - Instalfation Toleraices: Install suspension systems that are level 1o within 178 incly in 12 feet measured -
. lengihiwise on each member that will receive finishes and transversely between parallel members that
" wil receive fimishes. .

30 CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

A Manrage construction waste in accordance with provisions of Section 01 74 19 "Construction Waste
Management and Disposal.” e

END OF SECTION 08 22 16
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SECTION 09 29 00

GYPSUM BOARD

~PART I - GENERAL

4

1.1

1.3

- RELATED DOCUMENTS

Drawings and general provisions of the Contract, inchuding General and Supplementary Conditions dnd o

Division 01 Specificalion Sections, apply to this Section.

SUMMARY

Section Includes:

l. Intertor gypsum board.
2. Sound Attenuation Blankets.
ACTION SUBMITTALS

Product Data: For the following:

l. Gypsum board, Type X,

2. Mold-resistant gypsuin board.
3 Interior trim.

4. Joint treatment materials.

5. Sound-attenuation blankets.

Sampies: For the following produets:

L Trim Accessories: Full-size Sample in 12-inch- long lengih for each trim accessory indicated.

' Shop Drawings: Provide elevations and details showing layout of all controf joints. .-

- DELIVERY, STORAGE AND HANDLING
. Store malerials inside under cover and keep them dry and protected against weather, condensation, dzreu
e 5111111ght construclion raffic, and other polumal causes of ddmaﬁe btach panels flat and supported on
N nserb on a flat platfor to p1 eY) cnt 5a5ung : : o .
- FIELD CONDITIONS

- Environmental Lumitations: Comply with ASTM C840 requirements or gypsum board manufac mn:l 5.
written nsiructions, whichever are more siringent.

GYPSUM BOARD 0925001
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1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration,
- sagging, or uregular shape.

R

contarmimation and discoloration.

- PART 2 - PRODUCTS

12
I3

PERFORMANCE REQUIREMENTS

Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and
construction identical to those tested i assembly indicated according 10 ASTM E119 by an independent
testing agency.

University of Colorado Anschuiz Medical Camnpus
CU Ansclmiz Research 1 - ABSL-3 Suite Repovalion
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Indications thal panels are mold damaged include, but are not limited to, fuzzy or splotlchy surface

STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical to those - o

tested 1 assembly indicated according 1o ASTM E90 and classified according to ASTM E413 by au
independent testing agency. :

GYPSUM BOARD, GENERAL

Size: Provide maximum lengths and widths available that will minimize joints i each area and that
correspond with support system indicated.

Basis-of-Design Products: The design is based on the product s named. Reference Section 01 60 00

"Product Requirements” for Basis-of-Design product defhisition and requirements for proposing pmducts_ N

comparable to the Basis-of-Design.

INTERIOR GYPSUM BOARD

Gypsum Board, Tvpe X: ASTM C1396/C1396M.

L. Mapufacturers: Subject 1o compliance with requirements, provide produus by oine. oi the -
... following: L
& American Gypsum, _
b CenainTeed Corporation: bamt-andm North America, -
¢ -Continental Building Products, LLC. ' -
. Georga-Pacific Gypsum LLC,
= National Gypsum Cmnpeuly
- f PABCO Gypsum.
g. Panel Rey SA.
h.  USG Corporation.
2. Thickness: 3/8 inch.

3. Fong Edges: Tapered.

" Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant core aud
* paper surfaces.

1. Manutacturers: Subject to compliance with requirements, provide products by one of the
foiio“!mg ..........................................................................
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a. American Gypsunt.
- b. CertamnTeed Corporation; Saint-Gobain North America.

Continental Buitding Products, LLC.
Georgia-Pacific Gypsum LLC,
Nationai Gypstim Company.
PABCO Gypsum,

g.  USG Corporation.

ho oL

L

Core: 53/8 inch, Type X.

Long Edges: Tapered.

Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274,
24 TRIM ACCESSORIES

A Intertor Trim: ASTM C1047,

i. Material; Paper-faced galvanized-steel sheet,
2. Shapes:

a Cornerbead.
b. L.C-Bead: J-shaped; exposed long flange receives joint compound.
c. Expansion {control} joint.

!\J
un

JOINT TREATMENT MATERIALS
A, General: Comply with ASTM C475/C475M.
B. Joint Tape:

L. Interior Gypsuun Board: Paper.

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.

L 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 fidngc:-, _
e Use seliing-type {aping compound,

- & Use setung-type compound for installing paper-faced inetal trim aceessories.
- 3. . Fill Coat: For second coat, use selting-type, sandable lopping compound.
4. Fisish Coat: For thied coat, use sefting-type, sandable fopping compound.

-5 Skim Coat: For final coat of Level 5 finish, use seiting-type, sandable topping compouad,

26  AUXILIARY MATERIALS

AL Provide auxiliary materials thal comply with referenced staliation standards and mamlf'lcmrer 5 W rnten o
1NSECtions.
B Spot-Grout: ASTM C 475, setting type jout compound for spot-grouting hollow metal frames """""
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Steel Drill Screws: ASTM C1002 unless otherwise indicated.

L. Use screws complying with ASTM (054 for fastening panels (o steel members from 0.033 10
© 0112 mnch thick.
For fastening cementitious backer units, use screws of type and size recommended by panel
rmanufaclurer.

- Sound-Attenvation Blankets: ASTM €665, Type T (blankets without membrane facing) produced by
. combining thermosetting resins with mineral fibers manufactured from glass, slag wool. or rock wool.

L. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.

Acoustical Joinnt Sealant: As specified 1 Section 07 92 00 “Joint Sealants.”

Labeling of Fire-Rated Walls: At all fire walls, fire barners, fire partitions, smoke barriers and smoke
partitions indicated on Drawings. provide permanenf identification sign or stenciling meeting the
following TBC 703.7 requirements:

l. Be focated in accessible concealed floor, floor-ceiling or atiic spaces;

2. Be located with 15 feet of the end of each wall and at intervals not exceeding 30 feet measured
horizontalty along the wall or partition;

3. Include lettering not fess than 3 inches i height with a minimum 3/8 inch stroke i a contrasting
color incorporating the wordiing "FIRE AND/OR SMOKE BARRIER - PROTECT ALL
OPENINGS.”

PART 3 - EXECUTION

3.1

EXAMINATION

Examine areas and substrates inclnding welded hollow-metal frames and support framing, with Instatler -

present, for compliance with requirements and other conditions affecting performance of the Work.

_ Examine panels before installation. Reject panels that are wet, moisture damaged, and mold daunaged.

- Proceed with installation only aflter unsatisfactory conditions have been corrected.

CINSTALLATION AND FINISHING OF PANELS, GENERAL

' ~ Comply with ASTM C840 and GA-214 "Recommended Levels of Gypsum Board Finish.”

* Install ceiling pagels across framing to mininize the number of abutting end joints and Lo avoid abuliing
" end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels not Jess than one

framing member.

- Install panels with face side out, Butt panels together for a light contact at edges and ends with not more
- than 1716 inch of open space between panels. Do not force into place.

" Locate edge and end joints over supports, except in ceiting applications where infermediate supporis or

CU Anscimly Research 1 - ABSL-3 Suite Repovation
29 April, 2022 21-717

gvpsum 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 yoints other than comroi
_]OLHIS at COi‘ilerS Of ﬁamed Opt‘nillgs .......................................................
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E. Form contred and expansion joints with space behween edges of adjoining gypsum panels,

F. Cover botl: faces of support framing with gypsum panels in concealed spaces (above ceilings, ete.),
except in chases braced internally.

1. . Unless concealed application 13 indicated or requured for sound, fire, aiw, or smoke ratings,
' - coverage may be accomphished with scraps of not less than 8 sq. fl. in area.
2. . Fit gypsum panels around ducts, pipes. and conduits.
©7o 3. Where partitions intersect structural members projecting below uanderside of floor/roof slabs and

decks, cut gvpsum panels te fit profile formed by strucnural members: allow 1/4- to 3/8-1nch- wide
joints to install sealant.

G. Isedate perimeter of gvpsuim board applied to non-load-bearing partitions at stractural abutments. Provide
14+ to 1/2-inch- wide spaces at these locations and (run edges with edge trim where edges of paneis are
exposed. Seal joints between edges and abutting structural surfaces with acoustical sealant,

H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is antached to open
{unsupported} edges of stud flanges first,

L Wood Framing: install gypsum panels over wood framing, with floatng internal corner construction. Do - 7+ 7
not attach gypsum panels across the flat grain of wide-dinrension lanber, including floor joists and
headers, Float gypsun: panels over these members or provide coistrol jousts to counteract wood
shrinkage.

J. STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at openings and
penetrations with a contimious bead of acoustical seatant. Install acoustical seakant al both faces of
partitions at perimeters and through penetrations. Comply with ASTM C919 and with manufacturer's
writlen instructions for locating edge trim and closing off sound-fanking paths around or througl
assemblies, including sealing partitions above acoustical cetlings.

K. Install sound attenuation blankets before installing gypsum paocls unless blankets are readily lnstalled
after panels have been instalied on one side. ' -

3.3 INSTALLATION OF INTERIOR GYPSUM BOARD
AL . lostall intertor gypsum board i the following locations:

L  Type X: Vertical surfaces unless otherwise indicated and ceiling surfaces.

2. Mold-Resistant Type: Inten w1 surfaces of exterior w all assemblies and areas exposed to lnumdﬂy e

and water,

- B..  Single-Layer Application:

1. Om ceilings, apply gypsum panels before wall/partition board application to greatest extent

" possible and at right angles to framing unless otherwise indicated.

" On partitions/walls, apply gypsum panels horizontally (perpendicular to framing) unless otherwise
wmdicated or required by fire-resistance-rated assembly, and nuninize end joints.

b2

a. ~ Stagger abuiting end joints not less than one framing member in alternate courses of panels. . .
b .. At stairwells and other high walls, instal! panels horizontally unless otherwise mdicated or .o :
reqmred by fire-resistance-rated assembly. ' :
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3.

4.

On Z-shaped furring members, apply gypsum panels vertically (parallel to framing) with ne (.nd _
Jonts, Locale edge jois over furring members,
Fastening Methods: Apply gypsuim papels to supports wilh steel drill serews.

' ._ C. 'Mullilayer Application:

b2

4.

- On ceilings, apply gypsum board indicated for base lavers before applying base layers on
Cwalls/partitions: apply face layers in same sequence. Apply base layers at right angles to framing
“maemnbers and offset face-laver joints one framing member, 16 inches mininmim, from parallel

base-layer jouts, unless otherwise indicated or required by fire-resistance-rated assembly.

On partittons/walls, apply gyvpsum board indicated for base lavers and face layers vertically
(parallel to franung} with joints of base layers located over stud or furring member and face-layer
Joints offset at least one stud or furring member with base-laver joints unless otherwise indicated
or required by fire-resistance-rated assembly. Stagger joints on opposite sides of partitions.

On Z-shaped fuming tnembers, apply base layer vertically {parallel ro framing) and face laver

either vertically {(parallel to framing) or horizontally (perpendicular to framing) with venical joims P

offset at least one furring imember. Locare edge joints of base laver over furring nembers,
Fastening Methods: Fasten base lavers and face layers separately to supports with screws,

. Hollow Metal Frames: Spot-grout hollow metal door frames for solid-core wood doors, hollow metal
doors and doors over 32 inches wide. Apply spot-grout at each jamb anchor chip just before mseztmg
board into frame.

34 INSTALLATION OF TRIM ACCESSORIES

A, General: For trim with back flanges intended for fasteners, attach to framing with same fasleners nscd fcu N
panels. Otherwise, attach trim according to manufacturer's writlen instructions. o

B. Control Joints: Instatl control joints consistent with iines of building spaces and as follows:.
L. Install control joints where indicaled on the Drawings, Full helght door frames shall be
considered eguivalent 10 a contrel joinl,
2, Install control joints where partitions, walls, or ceilings traverse a joint (expansion, seistnic,
controd, deflection-accotmmodating) i the base building structure.  Control joints shall no carry
: - pver structural systenss.
. 3. - Install control joints in partitions or furred gypsum board at nlervals not (o exceed 30 feet.
4. . Install control joints in interior ceilings with perineter relief so that linear dimensions between
' . control joints do not exceed 50 feet and total area befween contro! joints does not exceed 2300 sg
: fi.
5. . Install control joints in interior ceilings without perimeter relief so that linear dimensions between
- _control joints do nof exceed 30 feet and total area between control jomits does not exceed 900
: square feet.
6. Install control joints between legs of *L", "U", or "T* shaped fields of gypsum board exceeding 50
: " square feet.
7. A control joint or intermediate blocking shall be instalied where cetling framing members change
: .. direction.
- 8. Where a control joint occurs s anx acoustical or fire-rated systens, blocking shall be provided
-+ 7' behind the control joint by using a backing material such as 5/8 inch Type X gypsum board,
- mineral fiber, or other tested equivalent. See the Gypsum Assoctalion's "Fire Resistance Desxgn
) - Manual" {(GA-600).
9. If control joints are required at locations other than indicated, verify arrangement w uh

DCS!UD Butlder's Architect,
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<. Interior Trim: lnstall in the following locations:
1. Cornerbead: Use af owside corners unless otherwise indicated.

A LC-Bead: Use at exposed panel edges.

3.5 -+ FINISHING GYPSUM BOARD
“ A, General: Treat gypsum board joints, interior angles, edge trim. control joints, penetrations, fastener
heads, surface defects, and elsewhere as required 1o 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 frim products specifically indicated as not intended
10 receive tape. '

. Gypsum Board Finish Levels: Finish panets to levels indicated below and according to ASTM C840;
l. Level It Ceiling plenum areas. concealed areas, and where indicated.
2. Level 2: Panels that are substrare for tile,
3. Eevel 4: At panel surfaces that will be exposed to view unless otherwise indicated.
a. Primer and #s application 1o surfaces are specified in Section 09 91 23 "Interior Painting."
4. Level 5: Where indicated on Drawings.
a. Pritzer and its application to surfaces are specified i Section 09 01 23 "Interior Painting "
36 PROTECTION
A Protect adjacent surfaces from drywall compound and promptly remove from floors and other

nen-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall application.

‘B... . Protect wstalied products from damage from weather, condensation, direct sunlight, cou.sirucu{)n aud
*other causes during remainder of the construction period.

G Remove and replace panels that are wel, moisture damaged, and mold damaged.

1. Indications thal panels are wet or moisture damaged include, but are not limited to, discoloration,

_' sagging, or irregular shape. o
- 2. lndications that panels are mold damaged wclude, byt are not hmzted 1o, fuzzy or splc-luhy aurfaue -

' contamimation and discoloration.

- 37 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

A. - Manage construction waste in accordance with provisions of Seclion 01 74 19 "Constraction W aste ce
- ,Mauazement 'ind Dzsposal " :

GYPSUM BOARD 0925007
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SECTION 0967 23

© RESINOUS FLOORING

PART 1 .- GENERAL

1.1

13

.-_1.4

s
RN

"RELATED DOCUMENTS

Drawitgs and general provisions of the Contract, inchuding General and Supplementary Conditions dnd
Division 01 Specificalion Sections, apply to this Section,

SUMMARY
Section Includes:
Resinous flooring.

Re-coating of existing resinous flooring.
Integral cove base accessories.

L b —

PREINSTALLATION MEETINGS

Preinstaliation Conference: Conduct conference at Project site,

[a—
H

affecting resinous flooring installation.

Review details of integral cove bases.

Review manufachurer's written mstiuctions for installing resinous flooring systems.

Review protection measures for adjacent construction and installed ﬁommg, floor dr amage :
requirements, curbs, base details, and so forth.

= v

- ACTION SUBMITTALS

Product Data: For each type of product.

I Inchide manufacturer's techmical data, installation instructions, and reconunendalions for eachh -

resinous Jooring component required.

© Samples {or Verification: For each resinous tlooring system required and for cach color dnd texfue -
.. specified, 6 inches square, applied to a llg,id backing by hmz‘tlk:r for this Pro_;r:ci

. INFORMATIONAL SUBMITTALS

Certificates: By Manufacturer of resinous ﬂooring, upost complelion of Work, writien staterment that

and that mslaliaimn isaccepiable, o

RESINOUS FLOORING 096723-1

Review manufacturer's written mstructions for substrate prepar ation and eavironmental {.‘Oﬂdlll{)ﬂs e

- technical support (o Installer and field supervision was sufficient to assure proper apphication oi ukll(.rmis o
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1.6

L7

: ’A". o

13

CLOSEQUT SUBMITTALS

.. Maintenance Data: For resinous flooring to include i maintenance manuals,

. QUALITY ASSURANCE

Instalier Qualifications: An authorized representative who is frained and approved by manfacturer.

1. . . Fngage an installer who 13 certified in wriling by resinous flooring manufacturer as qualified to

" apply resinous flooring systems indicated.

a. Installer shall have a mninnun of five years of experience applying the resinous flooring
systems indicated.

b. Installer shall have successfully completed a minimum of 3 projects of similar size and
complexity.

Mockups: Build mockups to verify selections made under Sample submittals, to demonsirate aesthetic
effects, and to set quality standards for materials and execution.

I. Apply full-thickness mockups on 96-inch- square floor area selected by Architect, to verify floor

texnure,

a. Inchude 96-inch fength of integral cove base with inside and outside corper.

b

Simuulate fimished highting conditions for Architect's review of mockups.

Approval of mockups does not constitute approval of deviations from the Contract Documents
comtained in mockups unless Architect specifically approves such deviations in writing.

4. Subject to compliance with requirements, approved mockups may become part of the compieled
Work if undisturbed at time of Substantial Completion.

b

DELIVERY, STORAGE, AND HANDLING

. Deliver materials in original packages and containers, with seals unbroken, bearing manufacturer's labels
~ indicating brand name and directions for storage and mixing with other components.

. Material shal be stored in a dry, enclosed area protected from exposure to moisture.  Temperature of
.- storage area shall be maintained wzzhm range recomunended by Manufacturer, but not less than 60 degf
- or ;more than 85 deg F.

'_ 'FIELD CONDITIONS

" Enviromwnental Limitations: Comply with resinous Hooring manufacturers written imstructions for _
“substrate temperature, ambient 1empezature, moisture, ventilation, and other conditions affecting wsmons -
- flooring installation. :

Lighting: Provide permaneni lighting or, if perimanent lighting is not in place, simulate permanent
lighting conditions during resinous flooring installation.

Close spaces fo tratfic during resinous flooring instaliation and for 24 hours after :ustallauon unless
Illﬂllllfa{?tlirer l'el'.'{)llllnellds a ionger ]Jeflﬂd ...............................................

RESINOUS FLOORING 096723-2
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I Twpe 1 concrete shall be properly cured for a mininm of 30 days prior fo installation. Type U

L0

concrete shall be properly cured for a minimwn of 7 days prior t0 mstallation. A vapor barrier must be

present for concrele substrates on or below grade.

CAWARRANTY

Special Warranty: Manufacturer's standard form i which manufacturer agrees to repair or replace floor

system components that fail in material or workmanship within specified warranty period.

l. Warranty Period: Qne vear from date of listallation.
2. Resinous ﬂooring manufacturer representative shall return to project within & months to Conduct
tspection of resinous floor area.

PART 2 - PRODUCTS

4
]

L Ry —

GENERAL

Basis-of-Design Products: The design is based on the product s named. Reference Section 01 60 00

"Product Requirements” for Basis-of-Design product definition and requirements for proposing products :

comparable to the BRasis-of-Design,

PERFORMANCE REQUIREMENTS

Flammability: Seif-extingnishing in accordance with ASTM D635,

RESINOUS FLOORING (RN-1)
Resinous Flooring Systent: Abrasion-. impact-, and chemical-resistant, aggregate-filled, resin-based
monodithic floor surfacing designed (o produce a seamiess floor and integral cove base.
HD!.' or comparable product by one of the followi ing:
" a BASF Corposation.

b. DUDICK Tnc.
c. Duraflex, Inc.

Source Lunilations: Obtain primary resinous flooring materials, including primers, resins, hardening
- agents, grouting coats, and topeoats, from single source from single manufacturer with a miniowun of 10

vears of successful experience in manufacturing and wistalling principal materials described in this

" Section. Oblain secondary materials, incinding patching and fifl material, joint sealant, and repair .
“materials, of type and from manufacturer recommended in writing by manufacturer of primary materials.

 System Characteristics:

Color and Pattern: As selected by Architeet from mannfaciurer's full range. .
Wearing Surface: Smooth matte fimish.
Overall System Thickness: 3/16 inch.

RESINOUS FLOORING 0967233

"o L. - - Basis-of-Design Product: Subject fo compliance with requucmems pmmdc Smnh.ud Stanbiend . o
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I3, System Physical Properties: Provide resinous floering system with the following minimum phvmcal

prcnpe; 1y requirements when tested in accordance with test methods indicated:

Compressive Strength: 7,500 pst mininnm in accordance with ASTM €579,

Tensile Strength: 1,750 psi minunum it accordance with ASTM C307.

Flexural Modulus of Elasticity: 2,800 pst mbmun 1 accordance with ASTM C580.
Water Absorption: One percent niaximun in accordance with ASTM C413.

Impact Resistance: 160 in/Ibs. mininum according to ASTM D 4226.
Flammability: Class I per ASTM E-648.

Hardness: 85 to 90, Shore D i accordance with ASTM D2240.

Primer: Type recomumended in writing by resinous flooring manufacturer for substrate and resinous
floormg system indicated.

l. Basis-of-Design Producl: Subject to compliance with requiremenis, provide Stonhard; Stenblend
Primer, or comparable product.
2. Formudation Description: Two-component epoxy.

Patching and Fill Malerial: Resinous product of or approved by resinous {looring manufacturer and
recommended i writing by manufacturer for installation indicated.

Moisture Mitigation: Moisture mitigation products as recomumended by resinons Hooring manufacturer -

for compatibility and adhesion of {looring system.

Body Coats:

—_
H

HDF Mertar, or comparabie product.
Resin: Epoxy.

Formuiation Description: Three-component.
Type: Pigmented.

Installation Method: Troweled or screeded.
Nunber of Coats: One.

Thickness of Coats: 37/16-inch.

Aggregates; As selected by Architect,

ba

e S

© Grout Coat:

RESINOUS FLOORING 096723-4

Basis-of-Desian Product: Subject o compliance with requirements, provide Stonhard; Stonbiend o

Basis-of-Design Product: Subject to compliance \wth 1eqmremenls, pmvzde E‘-tenhald Stenbieml _ '
Grouteoat, or comparable product. : :
Reain: Epoxy.
Formulation Description: Two- compoﬁem:
Type: Clear. :
Number of Coats: One.
. Sealer Coat:

Basis-of-Design: Subject to comphance with requirements, proy ide Stonbard; ,‘atonkﬂte Ll:4 or ..
comparable prodwct. o
Resin: Epoxy. o
Formuiation Description: Two Component, 100% solids. .. ... o
Type: Clear. I

5. PiﬁiSh: GIDSS. P . -. )

6. Numberof Coats: One .
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K. Topf:{;ats: Sealing or finish coats.
1. Basis-of-Design Product: Subject o compliance with requirements, provide Stonhard; Stunsedl

CF7, or comparable product.

. 2. . Resin: Urethane.
-3 Formulation Description; Two-component, water-based, low VOC.
R Type: Clear.
- Nuunber of Coats: Two.
6. Finish; Matte,
L. " Metal Cove Termination Strip: 178 inch by 142 inch, "L" shaped, zinc or equivalent metal, cove smp

fastened to wall substrate at cove height indicated on Drawings.

2.4 RESINOUS FLCORING (RN-2}

A, Re-Coating of Existing Resinous Flooring System:  Patch and fil} existing resinous flooring, mechanicall
abrade existing flooring, and apply new grout coat, seater, and topcoat, to produce a seamiess floor and
integral cove base.

i. Basis-of-Design Product: Subject to compliance with requireinents, provide Stonhard; Stonbieud
systen, or conyparable product by one of the following: :

a. BASF Corporatioi.
b. DUDICK Inc.
c. Duraflex, Inc.

B. Source Lumitations: Obtain primary resinous flooring materials, inciuding primers, resins, hardening
agents, grouting coats, and topcoats, from single source from single manufacturer with a minimum of 10
vears of successful experience 1n manufacturing and installing principal materials described in this
Section. Obtain secondary materials, including patching and {3 malterial, joint sealant, and repaw
materials, of type and from manufacturer recommended in writing by mmanufacturer of primary materials.

C. Patching and Fill: Al required patching and fill of existing floor 10 be done ulilizing body coat piaterial.

L Basis-of-Design Producl: Subjecl to Lomphamc W nh 1equxr¢menls, pxm»ldc, Slunhald Staubiend -
HDFE Mortar, or compagable product. : : . :

o Resin: Epoxy.
-3, .Formulation Description: Three-component.
4. Type: Pigmented.
=R Instatlation Method: Troweled or screeded.
.6 Number of Coats: One.
A Thickness of Coats: As required to match existing resinous floering.
"~ 8. Aggregates; As selected by Architect.
- D. - Prepare existing resinous flooring mechanicaily.

“E. " Grout Coat:

L Basis-of-Design Product: Subject to comnpliance with requirements, provide Stonhard; Stonblend -
Groutcoat, or comnparable product. PP PP PPPRP e T
2. Resin: Epoxy. ' ' L
3 Formulation Description: TSo-compoment, =~~~ _ SO RIRITRE
4. Type: Clear. . .. . L

RESINOUS FLOORING 0967235
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5. Number of Coats: One.

Sealer Coat:

oL BRasts-of-Design: Subject lo compliance with requiremenis, provide Stonhard; Stonkotle CE4 or -

b2
LN

B

-3l

2o e

comparable product.

‘Resin: Epoxy.

Fommulation Description: Two-Component, 100% solids.
Tvpe: Clear.

Finish: Gloss.

Number of Coats: One

Tepcoats: Sealing or finish coats.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Stenhard; Staﬂseal :

CF7, or comparable product.

2. Resin: Urethane,

3. Formulation Description: Two-component, water-based, low VOC.
4, Type: Clear.

5. Number of Coats: Two.

6. Finish: Matte.

INTEGRAL COVE BASE ACCESSORIES

Precast, Integral Cove Base: Impact-resistant. polymer-resin, cove base moldings with a grii profile 1o
promote adhesion of resinous flooring and recommended in writing by resinous flooring manufacturer.

1. Radius Cove Base: 6-inch- high base molding that provides approximately I-inch radius cove at
floor-lo-wall joint; for adhesive instalkation as substrate for resinous flooring systen to form an

inlegrat cove base.

a. Preformed Inside and Outside Corners: Provide manufacturer's standard squaif: ll.lf:'idt. dnd
344~ 1o [-inch bullnose outside corners.

Insiallation Adbesive: As recopumended in writing by aceessory mannfacturer.

- EXECUTION

- EXAMINATION

- Examine substrates, with Installer present, for compliance with reguirements for maximum moisture
-content and other conditions affecting perfonmance of the Work.

"1, Venfy 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 fo:emn deposﬁs that -

might mterfere with adhesion of resinous flooring systems.

RESINOUS FLOORING 096723-06
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32 PREPARATION

A, Prepare and clean substrates in accordance with resinous Hooring manufacturer's wriften instructions ior -

" substrate indicated to ensure adliesion.

- B, Mechauically prepare existing resinous flooring 1o be re-coated, according to manufacturer’s written
- struclions.
C, - Concrete Substrates: Provide sound conerete surfaces free of laitance, glaze, effforescence, curing

“compounds, form-release agents, dust, dirt, grease, oil, and other contaminants incompatible with
. resinous flooring.

1. Roughen concrete substrates as follows:

a. Shot-blast surfaces with an apparatus that abrades the concrete surface, contains the

dispensed shot within the apparatus, and recircuiates the shot by vacuum pickup. s
b. Comply with requirements in $SPC-SP 13/NACE No. 6, with a Concrete Surface Profile of -

3 or greater in accordance with ICRI Technical Guideline No. 310.2R, unless

manvfacturer's written instructions are more stringent.

2. Repair damaged aid deteriorated concrete in accordance with resinous flooring nianufacturer's
written :structions.
3. Verify that concrete substrates are dry.

4. Apply moisture vapor emission control producss, as indicated in Section 09 05 61.13 "Moisture
Vapor Emission Conrol," and proceed wilh installation according to manufacturers o
recommendations.

. Patching and Filling: Use patching and fill material to {ill holes and depressions in substrates in
accordance with manufacturer's written instructions.

L. Control Joint Treatment: Treat control joints and other nonmoving substrale cracks to prevenl .-
cracks from reflecting through resinous flooring in accordance with manufacturer's written
Lstructions,
’ - E.. - Resmous Materials: Mix components and prepare matesials in accordance with resious floosing

- manufacturer's writteg instructions,
33 . INSTALLATION

A, Apply components of resinous flooring system in accordance with manufacturer's written instructions Lo
' _ produce a uniform, monolitine wearing surface of thickness specified.

oL Coordinate instaliation of compoenents to provide optimum adhesion of resinous flooring system to
N " substrate, and optiinum infercoat adliesion.
2. Cure resinous flooring components ih accordance with mannfacturer's wWriften instructions.
' Prevent contamination during installation and curing processes.
S 3 Expansion and Isolation Joint Treatment: At substrate expansion and isolation joints, comply with

resinous flooring manufacturer's written instructions.

. B Primer; Apply pnmex over prepared substrate at spreading rate recommended in writing by manufacturer.

RESINOUS FLOORING 096723-7
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C. Imegral Cove Base Accessories: Adbesively install precast accessories before applying flooring coats

and 1 sccordance with manufacturer’s written mstrnuclions.

. D, Troweled or Screeded Body Coats: Apply troweled or screeded body coats in thickness specified for
- floormg system. Hand or power frowel and grout to £l voids. When body coats are cured, remove trowel

. marks and roughness usimg methoed recommended i witting by manufacturer.
E. . Grout Coat: Apply grout coat to fill voids in surface of final body coat,

F. 7 Topcoais: Apply fopcoats in munber indicated for flooring system specified. at spreading rates
recommended i writing by manufacturer. and to produce wearing surface specified.

34 PROTECTION

A Protect resinous flooring from damage and wear during the remainder of construction period. Use

protective methods and materials, including temporary covering. recommended in writing by resinous

flooring manufacturer.

3.5 CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

A Manage construction waste in accordance with provisiens of Section 01 74 19 "Censtruction Waste .
Management and Disposal " .

END OF SECTION 09 67 23

RESINOUS FLOORING 096723-8
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SECTION 0991 23

INTERIOR PAINTING

PART 1 .- GENERAL

13

RELATED DOCUMENTS

Dirawings aind general provisioins of the Contract, including General and Supplementary (‘ondm()ns and
Division 01 Specificalion Sectionss, apply to this Section.
SUMMARY

Section includes surface preparation and the application of paint systemns on the following interior -
substrates:

1 Steet and iron.

2. Galvamzed metal.
3 Gypswin board,
DEFINITIONS

Colorado Department of Public Health and Environiment, Air Quality Control Commission, Rule 5 CCR
1601-25 Regulation Number 21 Definitions:

L. Flat Coating: A coating that registers gloss less than 15 on an 83-degree imeter or ess than five
ot a 60-degree meter according o ASTM D523,

2. Non-Flat Coating: A coaling that registers gloss of 15 or greater on an 85-degree meter and 5 or
greater on a 60-degree meter according to ASTM D523,

3. Non-Flat High-Gloss Coating: A coating that registers gloss of 70 or greater on a 60-degree

meter according to ASTM D323,

" application to concrete and masonry surfaces {0 prevent penetration of water; provide resistance
" against abrasion, alkalis, acids, mildew, staining, or ultraviolet light; or harden or dustproof the
surface of aged or cured conerete.

© 5. DryFog Coaung: A coating labeled and formulated only for spray application such that

- overspray droplets dry before subsequent contact with incidental surfaces in the vicinity of the
~. surface coaling aclivity.

' 6. Floor {“oating An opague Coatiuﬂ that 1s labeled and designcd far ﬁppiicalion to ﬂoorin

INTERIOR PAINTING 099123.1

4,  Concrete/Masonry Sealer: A clear or opaque coating that 1s labeled and formulated primarily for .
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7. lsdustrial Maintenance Coatings: A high performance architectural coating, including primers,
- - sealers, undercoaters, intermediale coats, and topeoats, formulated for application to substrates,
- nctuding floors, and exposed to one or more of the following extreme environmental conditions: -
. unmersion in water, wastewater, or chemical solitions {aqueous and nos-agueous solutions), or
~ chronic exposures of mlerior surfaces lo moisture condensation: actite or chromc exposure to
- corrosive, caustic, or acidic agents, or to chemicals, chemical fames, or chemical mixtures or
~ solutions: frequent exposure o temperatares above 121°C (250°T); frequent heavy abrasion,
- inchiding mechanical wear and scrubbing with industrial solvents, cleansers. or scouring agents;
- or exterior eXposure of metal structures and structural components. Indvstrial maintenance
. coatings must be labeled as specified in Part B, Section 1L 2.1,

8. . Pretreamment Wash Primer: A primer that contams a minimum of 0.5 percent acid, by weight,

when tested in accordance with ASTM T 1613-06 "Standard Test Methed for Acidity in Volatile
Solvents and Chemical Intermediates Used in Paint, Varnish, Lacquer and Related Products”
{2017), that is labeled and formulated for applicanon directly 1o bare metal surfaces 1o provide
corrosion resistance and 1o promote adhesion of subsequent ropcoats.

9. Rust Preventive Coating: A coating fornmiated exclusively for nonindustrial vse to prevent the

corrosion of metal surfaces for direct-to-metal coating or application over rusty, previously coated

surfaces. The rust preventative category does not include coatings that are required to be applied
as a topcoat OVer a primer or coatings that are intended for use on wood or any other nomnetallic ..
surface.

MPI Gloss Level [: Not more than five units at 60 degrees and 10 uaits at 85 degrees, according Lo
ASTM D523,

MPI Gloss Level 2: Not more than 10 units at 60 degrees and 10 te 35 units at 85 degrees, according to

ASTM 1523,

MPI Gloss Level 3: 10 10 25 units at 60 deprees and 10 1o 35 units at 85 degrees, according to ASTM
D523,

MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according 1o
ASTM D523, L

MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D523,

MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D323,

'. _ MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASIM D323, .-~

© ACTION SUBMITTALS
. | Product Data: For each type of preduct. Include preparation requirements and application instructions.

1. Inchide printout of current "MPI Approved Products List” for each product category specified, .

with the proposed product highlighted.

2. Indicate VO content.

. Samples for Verification: For each type of paint system and in each color and gloss of topcoat. _

Subimit Samples on rigid backing, 8 inches square.

Apply coats on Samples in steps to show each coat reqmured for system,
Label each coat of each Sample. '

Label each Sample for location and applicationarea. o

INTERIOR PAINTING 099123.2
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-l Paint: 5 percent, but 1ot Jess than I gal. of each material and color applied.

- QUALITY ASSURANCE

Mockups: Apply mockups of each paint system indicated and each color and finish 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 paut
system,

[g%)

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.

DELIVERY, STORAGE, AND HANDLING

Deliver all pautting materials in sealed. original labeled containers bearing manufacturer's name, brand

name, type of paint or coating and color designation, standard compliance, materials content as weli as

mixing and’or reducing and apphcation requirements,

Store materials not in use in tightly covered containers in well-ventilated areas wiih ambient
temperatures continuousty maintained at not less than 435 deg F.

L. Maintain containers in clean condition, free of foreign materials and residue.

2. Remove rags and waste from storage areas daily.

. Take all necessary precautionary and safety measures (o prevent fire hazards and spontaneocus
"~ combustion and to prolect the environment from hazard spitls. Materials that constitute a fire hazard
~{paints, solvents, drop clothes, etc.) shall be store in suntable closed and rated containers and removed

from the site on a datly basis.

Comply with requirements of authorifies havmg, Junsdmmn n reg'srd 0 zhe use, lxandhng, storage and
T dasposai of hazardous matenals.

| FIELD CONDITIONS

Apply paiints only when temperature of surfaces to be paited and ambient alr t::mperatures are between
30 and 95 deg 1: Y

INTERIOR PAINTING 099123.3
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C. Product List: Cross-reference to paint system and locations of application areas, Use same desigualions .
indicated on Drawings and in the 1aterior Painting Schedule to cross-reference paint systems ‘specmed in .
fliis Section. Inclhude color desigpations. ’
15 - MAINTENANCE MATERIAL SUBMITTALS

. Where toxic andfor volatile ¢ explosive / flammable materials are being vsed, provide adequate fireproof =
" storage lockers and take all necessary precautions and post adequale warnings {(e.g. no sinoking} as '
© . required.
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B. 3o nol apply paints when relative humidity exceeds 85 percent; at temperatures of less than 5 dej, b

above the dew poml or 10 ddmp or wet surfaces,
. PART2-PRODUCTS
21 . MANUFACTURERS

A. " Products: Subject to compliance with reguirements, provide one of the products listed in the Interior
Painting Schedule for the paint category mdicated.

[
3]

PAINT. GENERAL

A MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its "MPY -
Approved Products List."

B. Material Compatibiity:
L. Materials for use within each paint system shalt be 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., products shall be recommended i writing by topcoat
mannfacturers for use in paint system and on substrate indicated.
C. VOU Content: For field applications, paints and coatings shall comply with VOC content limiss of the

Colorado Department of Public Health and Environinent, Air Quality Control Comnission, Ruie 5 (‘,CR
1301-25 Regulation Number 21, and the following VOC content {imits: -

1. Flat Paints and Coatings {MPI Gloss Level I): 50 g/L.
2. Non-Flat Paints and Coatings {MPI Gioss Levels 2 through 5): 100 g/1..
3. Non-Flat High-Gloss Painis and Coatings {MPI Gloss Levels 6 and 7): 150 g/L.
4, Dey-Fog Coatings: 150 ¢/L.
5. Priiners, Sealers, and Undercoaters: 100 g/L.
.. G, Rust-Preventive Coatings: 250 g/
7. Industeial Maintenance Coatings: 250 /L.
8. Zine-Rich Industrial Malntenance Primers; 340 & L.
-9 Pretreatment Wash Pruners: 420 p/L.
10, Floor Coatngs: 100 g/L.
- 11, Conerete/Masonry Sealers: 100 oL,
12, Shelaes, Clear: 730 g/L.,
13.  Sheliacs, Pigmented: 350 g/1.

" D. Colors: As indicated in Drawings, Finish Legend.
- PART 3 - EXECUTION

.31 EXAMINATION

A Examine subsirates and conditions, with Applicator present, for compliance with requirements for _
maximum moisture content and other conditions affecting performance of the Work, -+ R EEREE

INTERIOR PAINTING 099123-4
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A

Maximun Motsture Content of Substrales; When measured with an cleclronic moisture meter as follows;

L. Gypsuun Board: 12 percent.

' Gypsum Board Substrates: Verify that Gnishing compound is sanded smooth.

Verify suitability of substrates, including surface conditions and compatibility, with existing hmbhes ond - -

primers.

.. Proceed with coating application only afler unsatisfactory conditions have been corrected.

1. Applicatton of coating indicates acceptance of surfaces and conditions.

PREPARATION

Comply with manvfacturer’s written instroctions and recomniendations in "MPI Architectural Painting
Specification Manual” applicable to substrates and paint systems indicated.

Remove hardware, covers, plates, and simifar items already 1 place that are removable and are not to be
painted. If removal is impractical or impossible becanse of size or weight of item. provide
surface-applied protection before surface preparation and painting.

L. After completing painting operations, use workers skilled in the trades involved to reinstall items -+

that were removed. Remove surface-applied protection if any.

Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and
incompatible paints and encapsulants,

L Remove incompatible primers and reprime substrate with compatible primers or apply tie coatas . .

required to produce paint systems indicated.

Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods
recommended i writing by paint mamifacturer but not less than the following:

L. SSPC-5P 2.

Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop paint is

. abraded. Paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1
. for touching up shop-primed surfaces.

Galvamzed-Melal Subsurates: Remove grease and oil residue from galvanized sheet metal by mechanical

- methods to produce clean, hightly ciched surfaces that promote adbesion of subsequently applied paints.

. INSTALLATION

" Apply paints according to manufacturer's written instructions and to recommendations in *MPI Manual."

1. . Use applicators and techniques suited for paint and substrate indicated.
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 prite coat
only.

INTERIOR PAINTING 099123.5
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3. Paint froin and backsides of access panels, reinovable or hinged covers, and similar hinged dems
"o match exposed surfaces.
4. Do nol pamnd over kabels of independent testing agencies or equipment sane, identification,
" performance rating, or nomenclature plates,
25, Primers specified in painting schedules may be omitted on tlems that are factory primed or factory
" Tinished if acceptable to topcoat manufacturers.
“ 6. Pait backsides of access panels and remevable or hinged covers to match exposed surfaces.
7. " Factory-Primed Objects: Paint ail items that are indicated to be factory primed by other sections,

: - as specified in painting schedules.

‘8. -Factory-Finished Objects: When directed by Architect. paint factory-finished objects such as
grilles, louvers, switch-plates, etc. that do not match the color of surfaces m whicl they are
located,

9. Apply additional coats of primer to joints in gypsum board asseinblies as necessary to preciude
Joint "read-through."
B. If undercoats or other conditions show through topcoat. apply additional coats unti cured film has a

University of Colorado Anschuiz Medical Campus
CU Anschulz Research § - ABSL-3 Suite Renovation -+
21717

uniform paint finish, color, and appearance.

C. Apply paiuts to produce surface fillms without clondiness, spotting, holidays, laps, brush marks, roller
tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color breaks.

D. Painting Fire-Suppression, Plumbing, HVAC, Electrical, Communication, and Efectronic Safety dild
Security Work:

P2

o @

o e oo

Paint the following work where exposed 1 equipment rooms:

Equipment, including panelboards and switch gear.
Uninsulated metal piping.

Uninsulated plastic piping.

Pipe langers and supports.

Metal conduit,

Plastic conduit.

Tanks that do not have factory- applied final Ninishes.

e oo

TR oo

panitable jacket material.

" Paint the Tollowing work where exposed in occupied spaces; -

Equipment, includmg panelboards,

Uninsulated metal piping.

‘Uninsulated plastic piping.

Pipe hangers and supports.

Metal conduit.

Plastic conduit,

Druct, equipiment, and pipe insulation having cotion or canvas insulation covering or other
paintable jacker material.

Other items as directed by Architect.

“Paint portions of internal surfaces of metal ducts, without liner, behind air infets and ouﬂess ihat
are usxbie Irom occupied spaces.

INTERIOR PAINTING 099123-6
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 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 palmed '
surfaces. '
35 CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL
Al Manage construction wasie in accordance with provisions of Section 01 74 19 "Construction Waste :

Maragement and Disposal.”

30 INTERIOR PAINTING SCHEDULE

A Steel Subsirates:

L. Epoxy-Modified Latex Systemy: Bathrooms. locker rooms, kitchens, and other wet areas.
a. Prite Coat: Primer, galvanized, water based, MPE 2107,
1) Behr Process Corp.; Behr Pro; Premium Plus Multi-Surface Primer 436,

2) Benjamin Moore & Co.; Ultra Spec HP; Acrylic Metal Primer; HPO4/FPO4.
3) PPG Arclitectural; Pirt-Tech DTM Industrial Primer; 90-712.

29 April, 2022 L7y
3.4 CLEANING AND PROTECTION
A, - Atend of each workday, remove rubbish, empty cans, rags, and other discarded materials from Plu_leCI
- site.
- B. . After completing paint application, clean spattered surfaces. Remove spattered paints by washing,

- 4) Sherwin-Williams Company (The); Pro Industrial; Pro-Cryl Lmvmsai?mnel 866 o

Series.
b, Intermediate Coal: Epoxy-inodified latex, matching topcoat.
€. Topeoat: Epoxy-modified lalex, semi-gloss (MP! Gloss Level §).

B 1) . Benjamin Moore & Co.; Corotech; Pre-Catalyzed Waterborne Epoxy: V341,
2) PPG Architectural Finshes, Ine.; Pitt-Glze WBI; Interior Semi-Gloss
Pre-Catalyzed Water-Borne Acrylic Epoxy, Ig-510.

3) Sherwin-Williams Company (The); Pro Industrial; Waierbdscd Catalyzed Iﬁpe;\y, -

B73.300 Series.
B _ Galvapized-Metal Substrates:
L _' L . Epoxy-Modified Latex System: Bathrooms, locker rooms, kitchens, and other wet areas.
a | Prime Coat: Primer, galvamzed, water based, MPI #134,

1)  Behr Process Corp.; Behr Pro; Premiwin Plus Multi-Surface Primer 436,
2) - Benjamin Moore & Co.; Ultra Spec HP; Acryhie Metal Primer; HPO3/FP04.

INTERIOR PAINTING 099123.7
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3)

University of Colorado Anschuiz Medical Campus
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T PPG Architectural; Pitt-Tech DTM Industrial Primer; 90-712.

Sherwin-Williams Company (The); Pro Industrial; Pro-Cryl Universal Primer; B66 ._ ._ L

Series.

Intermediate Coal: Epoxy-modified latex, matching topcoat.
- Topceat: Epoxy-modified latex, semi-gloss (MPI Gloss Level 5).

. Benjamin Moore & Co.; Corotech: Pre-Catalyzed Waterborne Epoxy: V341
- PPG Architectural Finishes, Inc.: Pitt-Glze WRBI; Interior Semi-Gloss

Pre-Catalyzed Water-Borne Acrylic Epoxy, 1g-510,
Sherwin-Willians Company (The), Pro Indusirial Waterbased Catalyzed Epoxy;
B73-300 Series.

C. - Gypsuin Board Substrates:

i Epoxy-Modified Latex System: Bathrooms, locker rooms, kitchens, and other wet areas. MPL ~

INT 8.2F:

&.

INTERIOR PAINTING

Prime Coat; Primer sealer, latex, interior, MPI #5350,

1)

2)

3)

Benjaimn Moore & Co.; Ultra Spec 500; Waterborne Interior Primer Sealer;
N334/K534,

PPG Architectural Finushies, Inc.: PPG; Speedhbide Zero Interior Zero VOC Latex h
Sealer: 6-4900X1. o

Sherwin-Williams Company (The); ProdMar 200 Zero, Interior Lalex Primer;
B28W02600/B28W(Q2600.

bntermediate Coal: Epoxy-modified latex, matching topcoat.
Topeoat: Epoxy-modified latex, semi-gioss {MPI Gloss Level 5).

1}
2)

3)

Benjainin Moore & Co.;, Corotechy; Pre-Catalyzed Waterborne Epoxy; V341,
PPG Architectural Finishes, Inc.; Pitl-Glze WRI; Iiterior Semi-Gloss Pre-Catalyzed
Water-Bome Acrylic Epoxy. Ig-510.

Sherwin-Williams Company (The); Pro Industrial; Waterbased Catalyzed Eposy, B73-300 o

Series.
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SECTION 10 26 00

~ WALL AND DOOR PROTECTION

" PART I - GENERAL

1.1

1.3

14

_. RELATED DOCUMENTS

Dirawings and general provisions of the Contract, ncluding General and Supplementary Conditions dnd
Division 01 Spec:ﬁcalion Sections. apply to this Section. :
SUMMARY

Section Includes:

L. Wall guards.

ACTION SUBMITTALS
Product Data: For each type of product.

. Inchude construction details. material descriptions. impact strengeh. dimensions of individual
components and profiles, and finishes.

2. Include fire ratings of units recessed in fire-rated walls and listings for door-protection items

artached to fire-rated doors.
Shop Drawings: For each fype of wall aid door protection showing locations and extent.

L. Include plans. elevations, sections, and artachnment details.

-Samples for Verificalion: For each type of exposed finish on the following producis, preparad on
" Samples of size indicated below:

- L  Wall Guards: 12 inches tong. Include exanmiples of joinery, corners, end caps, and field splices.

CLOSEOUT SUBMITTALS
Maintenance Data: For each type of wall and door protection product to include in maintenance manuals.

~ 1. Inchide recommended methods and frequency of maintenance for maintaining best condition of -
plastic covers under anticipated traffic and use conditions. Include precautions agamst using

cleaning materials and methods that niay be detrimental to fimishes and performance,

- MAINTENANCE MATERIAL SUBMITTALS

WALL AND DOOR PROTECTION 102600-1
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L. Mounting and Accessory Components: Alnouists proportional 1o the quantities of extra materials. -

Package mounting and accessory components with each extra material.

| .18 ' - DELIVERY, STORAGE, AND HANDLING

A, Store wall and door protection in original undamaged packages and containers inside well-ventilated area
T protected from weather, moisture, soiling, exireme temperatures, and humidity,

1. Maintain room temperature within storage area at not less than 70 deg F during the period plastic ..

- materials are stored.
2. Keep plastic materials out of direct sunlight.
Store plastic wall- and door-protection components for a minimum of 72 hours, or until plastic
matertal attains a minimum room temperature of 70 deg F.

et

a. Store wall-gnard covers in a horizontal position.

1.7 WARRANTY

A Special Warranty: Manufacturer agrees to repair or replace components of wall- and door- protecnon
vnits that fail in materials or worknanship within specified warranty period.

{. Failures include, but are not luntted 1o, the following:
a. Structural fatlures inchiding detachinent of components from each other or from the
substrates, delamnation, and permanent deformation bevond normal vse,
b. Deterioration of metals, metal finishes. plastics, and other materials beyond normal use. =
2. Warranty Period: Five years from date of Substantiat Comapletion.

PART 2 - PRODUCTS

20 - MANUFACTURERS

oA
H

CA. . Sowrce Lunitations: Obtain wall- and door-protection products of each type from single source from
' ~ sinple manufacturer.

. B. - Basis-of-Design Products: The design is based on the product s named. Reference Section 61 60 0¢

“Product Requirements” for Basis-of-Design pmdmt definision and xequnemems {or proposing pmdu(.ls o

- comparable 1o the Basis-of-Desigh.

| PERFORMANCE REQUIREMENTS

LA " Surface Burning Characteristics: Comply with ASTM E 84 or UL 723; testing by a qualiiied lebtmg
v agency, ldentify products with appropriate muarKings of applicable testing agency, - N

1. Flame-Spread Index: 25 or less. B P P RS TIRPRPRTPRRORT -
2. Smoke-Developed Index: 450 or less.

WALL AND DOOR PROTECTION 102600-2
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Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural & Transportation -

21-717

Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings and Facilities and 10C B
ALIT.L '

WALL GUARDS (WLP-1) and (WLP-23

with satin longitudinal finish,

w1

6.
7.

. Basis-of-Design Product: Subject to compliance with requirements, provide Life Science :
. Products, Inc.; Sani-Rail, ASR-1, or comparable product by one of the following:

InPro Corporation.
Koroseal.

Nystrom. Inc.
ProTek Systems. Inc.

Lo oo

Rail Ends: See drawings details for termination conditions.

Bracker Material:  Extruded aluminum. 6063-T¢ alloy and temper, complying with Federal
Specification QQA-200/16, with 0.200" radius veriical flange 10 eliminate 50% edges at points of
possible hand conlact. ¥Finish with clear anodized finish complying with Milspec AB625 Type 11,
Bracket Dunensions For Metal Doors or Gypsum Board with metal Backing: 5 inches offset
fromn wall to back of rail; 0. 13-inch web thickness; 0.20-inch flange thickness; 2-1/2 by 3 inches
bracket face at rail and wall.

Bracket Dimensions For Gypsum Board without Metal Backing: 27 deg flared brackel: 3 or 5

" Aluninum Wall Protection Rail (WLP-1):  1/4 by 4 inches extruded rue bar with 1/8-1nch radius edges -

inches offset from wall to back of rail; 0.13-inch web thickness; 0.20-inch flange thickness; 2« lf" . .. "

by 3 aches bracket face at rail; 2-1/2 by 3-1/2 inches bracke! face at wall.
Provide 0.200-inch radius edge at vertical bracket flanges.
Hardware: Almnisun,

Bumper Ratl {WLP-2): Standmrd-duty, PVC-{ree assembly consisting of continuous molded
pelyurethane bumper installed over continuous aluminiun relainer; designed to withstand impacts.

1.

(¥ 5]

CEYe s G O

Basis-of-Design Product: Subject to coippliance with requirements, provide Pawling

- Corporation; EB-4 Indusirial Wall Guard, or comparable product by one of the following:

" Aanerican Floor Products Coinpany, g,

- Babeock-Davis.

. Boston Retail Producis.

. Construction Speciallies, Ine.

- InPro Corporation (IPC). IR

‘Korogard Wall Proteclion Sysiems; a division of RIF Intemammal (‘orpomuon U
Musson Rubber Co, '
Nystrom, lic.
WaliGnard.com.

' Bumper: Molded polyurethane, as follows:

a. Profile: Flat profile with beveled edges, nommal 4 inches high by 1-1/2 inches deep.
b. Color and Texture: As selecied by Architect from mamnufacrurer's full range.

Continuous Retatper: Mminwun 0.825-inch- thick, one-piece, extruded aluminum,
End Caps and Corners: Prefabricated, matehing bumper material and eolor. . .

WALL AND DOOR PROTECTION 102600-3



100% Construction Documenis
29 April, 2022

b
th

University of Colorado Anschuiz Medical Cainpus
CU Anschulz Research 1 - ABSL-3 Suite Repovalion
21-717

5 Accessories: Mounting hardware,
6. Mounting: Surface moumied directly to wall.

- MATERIALS

Plastic Materials: Chemical- and stain-resistant, high-unpact-resistant plastic with mtegral color

.- throughout; extruded and sheet material as required, thickness as indicated.

Fasteners: Aluninum, nonmagnetic stainless-steel, or other noncorrosive metal screws, bolts, and other
- Tasteners compatible with items being fastened. Use security-type fasteners where exposed (o view, -

Adhesive: As recommended by protection product manvfacturer,

1. Adhesives shall have a VOC content of 70 ¢/L or less.
FABRICATION

Fabricate wall and door protection according to requiremnents indicated for design, performance,
dimensions, and member sizes, inchuding thicknesses of components.

Factory Assembly: Assemble components in factory to greatest extent possible to minimize field
asseinbly. Disassemble only as necessary for shipping and handling.

Quality: Fabricate components with uniformly tight seams and joints and with exposed edges rolled.
Provide surfaces free of wrinkles, chips, dents, uneven coloration, and other imperfections. Fabncate
members and figings to produce flush, smootl, and rigid hairline joints.

FINISHES

Protect finishes on exposed surfaces from damage by applying a sirippable, temporary proteclive
covering before shipping.

Appearance of Finished Work: Noticeable variations i same piece are ho! acceptable. Variations in
appearance of adjoining components are acceptable if lhey are withun lhe range of approve ed bampies and
are assembled or mstailed 10 migimize LOlllIdSl : -

~ PART 3 - EXECUTION

EXAMINATION

Examine substrates and wall areas, with Installer presenn, for comphiance with requirements for
" nstallation telerances, fire rating, and other conditions affecling performance of the Work.

. Examine walls to which wall and door protection will be attached for blocking, grounds, and other solid
- backing that have been installed 1z the locations required for secure atlachment of support fasteners.

L For wall and door protection attached with adhesive, verify compaubﬁuy with and sunablhiy of

substrates, inchuding compatibility with existing finishes or primers.

WALL AND DOOR PROTECTION 102600-4
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3.2 PREPARATION
. A, Complete finishing operations, including pamting, before mstalling wall and doeor protection.
B, - Before installation, clean subsirate to remove dust, debris, and loose particles.
3.3 S INSTALLATION
A Installation Quality: Install wall and door protection according to manufacturer's written mstructions,

leved, plumb, and true to line without distortions. Do not use materials with chips, cracks, voids, stains,

or other defects that might be visible in the {inished Work.

B. Mounting Heights: Install wall and door protection in locations and at mounting heights indicated on
Drawings.
C. Accessories: Provide splices, mountting hardware, anchors, trim, joint moldings, and other accessories

requred for a compiete installation.

l. Provide anchoring devices and suitable locations to withstand imposed loads. _
2. Where splices occur in horizontal runs of more than 20 feet, splice aluminum retainers and plastn. -
covers at different locations along the run., but no closer than 12 inches apart.
3. Adjust end and top caps as required 1o ensure 1ght seams.
34 CLEANING
A, Immediately after completion of installation, clean plastic covers aind accessories using a standard

ammonia-based household cleaning agent.

B. Remove excess adhesive using methods and materials reconunended in writing by masufacturer. -
335 ~ CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL
- A. - Manage construction waste in accordance with provisions of becuon 01 74 19 "Construction Wasie '

: MauaLemeut ahd Disposal "o

WALL AND DOOR PROTECTION 102600-5
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1.1

A

13

A

. required.

SECTION 1028 00

o TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1 - GENERAL

. SUMMARY

Section Includes:

{. Public-use washroom accessories.

COORDINATION

Coordinate accessory focations with other work to prevent mterference with clearances required for
access by people wath disabilities, and for proper installation, adjvstment, operafion, cleaning, and
servicing of accessories.

Deliver inserts and anchoring devices set into concrete or masonry as required fo prevent delaying the

Work.

ACTION SUBMITTALS

Product Dara: For each type of product.

L. Include construction details, material descriptions., dimensions of individual components and
profiles, and finishes.
2. Inchude anchoring and aounting requirements, including requirements for cutouts in other work

and substrate preparation.

- Product Schedule: Indicating types, quantities, sizes, and insiallation locations by room of each accessory . -

1. . ldewmtify locations using room desigrations indicated.
2 Idemly accessories using desighations indicated. .

. CLOSEOUT SUBMITTALS

TOILET, BATH, AND LAUNDRY ACCESSORIES 102800-1
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2.1 Bagsis-of-Design Products: The design is based on the products named. Relerence Section ¢4 60 00

"Product Requirements” for Basis-of-Design product definition and reguirements {or proposing pmduci&» .

.wmp"mble 1o the Basis-of-Design.

g OWNER-FURNISHED MATERIALS

o
Fi]

TAL ' _O\x-'ner-}?umished, Conltraclor Instalied (QOFC1) Malenals:

i Paper Towel Dispensers.
2. Soap Dispensers.

2.3 PUBLIC-USE WASHROOM ACCESSORIES

A, Source Lunitations: Obtain each type of public-use washiroon: accessory from sinigie source from smgie o

manufacturer.

B. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated or -
conparable product by one of the following: :

AJW Architectural Products.

American Specialties, Inc. (ASI).

Bobrick Washroom Equipment, Inc.

Bradley Corporation.

GAMCO Specialty Accessories; a division of Bobrick.

oo ow

C. Paper Towel {Roll) Dispenser (TA-2c):

1. Basig-of-Design Producl: Kimberly-Clark; Scott Control Slimrol! Manual Towel Dispenser
H47692. Owner Furnished Contractor Instatled {QFC1).

i

pull.

Mounting: Surface mounted.
Mininunun Capacity: 10 -inch-wide,
Material and Finish: Smoke/Grey.
Lockset: Tumbler type.

P s

: D " Liguid-Scap Dispenser, Swface Mounted {TA-4e):

—
.

Furnished Contractor Installed (QFCL, ...
-Deseription:  Designed for dispensing soap in hqmd of ionon_ form. ...
- Mounting: Vertically oriented, surface mounted
. Coiﬂr Bi'lck o B ...........................
~Lockset: Tumbler type, Lo _
Refill Indicator: Window fype. . SRS R PR R :

IU‘\U\J:\PJI\)

TOILET, BATH, AND LAUNDRY ACCESSORIES 102800-2

Basis-of-Design Product:  Kimberly-Clark; Cassette Skin Care Dispenser ﬁ92145 O\mc: .

Description:  Manual mechanism permits controdied delivery of paper rolls u preset lengihs pm o o
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24 FABRICATION

General: Fabricate units with tight scams and joints, and exposed edges rolled. Hang doors and access

 panels with full-length, continuous hinges. Fquip units for concealed anchorage and with
. corrosion-resistant backing plates.

Key:; Provide universal keys for internal access to accessories for servieing and resupplying. Prov 1d(, L '

minuum of six keys to Owner's representative.

PART 3 - EXECUTION

31

33

INSTALLATION

Install accessories in accordance with manufacturers' written nstructions, using fasteners appropriate (o

substrate indicated and recomunended by unit manufacturer. Insta units fevel, plumb, and firmly -
anchored in locations and at heights indicated.

1. Remove temporary labels and protective coatings.

ADJUSTING AND CLEANING
Adjost accessories for vnencumbered, simooth operation. Replace damaged or defective items.

Clean and pohish exposed surfaces in accordance with manufactures's written instructions.

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

Manage construction waste in accordance with provisions of Section 01 74 19 "Constraction W asze
Managemem and Disposal." :

~END OF SECTION 10 28 00 T '

TOILET, BATH, AND LAUNDRY ACCESSORIES 102800-3
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SECTION 115353
BIOLOGICAL SAFETY CABINETS

— - (Emiversity Farnished and Fastalied, OFOI)

PART I - GENERAL

RELATED DOCUMENTS

Drawings and general provisions of the Contraet, including General and Supplementary (‘ondmous and

Division 01 Specification Sections, apply to tlis Section.

SUMMARY

Section Includes:

1. Biological safety cabinets.

Related Sections:

L. Division 23 "Heating Vemtilating and Air-Conditions (HVAC)Y" for piping and HVAC
requirements in laboratory facilities, Contractor Furnished, Contractor Installed.

ACTION SUBMITTALS

Product Data: For each fype of product.

Shop Drawings:  Submit complete shop fabrication and installation drawings, including plans,
elevations, sections, details and schedules. Show relationship to  adjoining materials and construction.

- Samples: Submit samples of each type of specified finish and color range available. LT

INFORMATIONAL SUBMITTALS

- Test reports: Submit the following performance test reports:

L. Factory Testing: Each unit shall be factory-tested for NSF Class I requirements.
2, . Certification: Submit centification by an independent lesting company stating (hat equipment is

" instalied per applicable and referenced codes and standards, tested, adjusted and balanced for
" design operations, and is complete and ready for intended funclion.

3. Sound Level Cerlification: Provide certificalion of biological safety cabinet compliance with

- design criteria for maxinum allowable noise witlnn laboratories. Test data of octave band analysis

verifying cabinet is capable of a 50 NC value. Measurements shall be taken 36 inches in fronl of
open sash at 100 fpm i;u,e velocsw

BIOLOGICAL SAFETY CABINETS 115353.-1
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1.5 CLOSEQUT SUBMITTALS
- A, Maintenance Data:  Provide data {or complete operation and maitenance manuals that deseribe proper

- operating procedures, mamtenance and replacement schedules, components parts list, and closest idctory :

. representative for components and service.

1.6 - MAINTENANCE MATERIAL SUBMITTALS

A. Furnish complete touchup kit for each type and color of biological safety cabinets finish provided.

Inchude fillers, primers, pamts, and other matertals necessary to perform permanent repairs (o damaged e

biological safety cabinets finish.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect finished surfaces during handling and installation with protective covering of polyethylene film

or another sunable material.

18 FIELD CONDITIONS

A, Environmental Limitations: Do not deliver or install biclogical safery cabinets until building is enclosed,
wet work and utility roughing-in are complere, and HVAC system is operating and maintaining
temnperature and relative hainidity at occupancy levels during the remainder of the construction period.

B. Locate concealed franung, blocking, and reinforcements that support biological safety cabinets by fietd -

measurements before being enclosed, and indicate measurenments ot Shop Drawings.

19 COORDINATION

A Work of this Section requires close coordination with Work of Divisions 22, 23 and 26 and Work
specified in other Sections, to be compteted by Contractor. Contractor to sequence all Work to ensure an

-, orderly progress in the project mlhout temoval of previousiy msiailed Work and 50 as o prevent damage . -

to finishes and prodmls

”“_f-pARTz-PRODUCTs

20 - GENERAL

fad
3

' A _ Basis-of-Design Products; The design is based on the product s named. Reference Section 01 6000 -

- "Product Requirements” for Basis-of-Design product delintion. Substitutions will not be accepted. . -

- PERFORMANCE REQUIREMENTS
" AL NSF/ANSE 49: Class 11 (Lanunar Flow) Biohazard Cabusetry.

B. Comply with UL 61010-1, Lleurmi Equipment For Measurement, Control, and Laboratury Use

BIOLOGICAL SAFETY CABINETS 115353.2
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2.3 BIOLOGICAL SATETY CABINETS (BSC-1)
. A0 Biological Safety Cabinets: Bench top cogsole with basestand.

"1, Basis-of-Design Product: Subject to compliance with reguirements, provide Nualbre; Labgard

ES, #NU.677-600 Animal Eandling Biosafety Safety Cabinet. Substitutions willnotbe .~

accepted,

B. ' - Class II, Type A2 Laminar Flow Biological Safety Cabinets

1. - Overall Dimensions:

a. Widtl: 77-5/8 inches

b. Depth: 32-3/4 inches.

. Height (Retracied): 79 inches.

d. Heigiv (Extended): 97-1/2 inches.

2. Interior Dimensions:

a. Widil: 70-3/8 inches,

b. Depth: 25 inches.

€ Height: 28 inches.

3. Performance: Cabinet shall provide airflows and Biosalely performance as specilied

a Cabinet shall provide biological containment protection {or both operator and producy
proven by an actual lest, conducted by NSF and routinely validaled by manufacturer,

b. Cabinel: All welded, 16 gauge, Type 304 stainless steel, with No. 4 finish.

. Cabinel shall be easily fumigated employing an established procedures such as that
recommended by NSF.

d. Supply HEPA filier shall be of full cabinet work rone with and depth; work zone below
supply BEPA shall be of fixed cross.sectional area.

e. Supply HEPA {ilier shall be protecied by a perforated metal diffusers covering the ealire
top of the work zone. _

-k Adr Velocity from the supply filter shall average 55 to 65 {pm with no single point outside
the 20 percent of average range measured in a horizontal plane within the work zone.
‘g Work access opening shall be 12 inches high.
“h. Average mflow velocity shall nominally be 105 lfpm
4. . The cabinet shall be ergonomically designed for maximum user comfort and adjustability to meet

“- 7 the requirements of the American Disabilities Act.

& Standard non-metailic arnwest/airfoil incorporating large 2 inch forearm support area with
'  1/2 inch recessed front grill designed for arimrest comfort while maintaining containment
_ . performance.
‘b Maximum visibility into cabinet workzone shall be at least 23-7/8 inches from front access -

. _airfoil to extenior light housing.
‘c. . Cabinet shall have a centrally localed instrument panel within the control center that is
. easily serviced with quick disconnects.
~. . Cabinel shall Incorporate a user adjustable base sland.

e. The cabinet shall have a smooth operating shiding window from {ull closure o full opening .~

at 20 illches‘ B R
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L Cabinel shiall have a large flat removable worktray (21-3/4 inch depth),  Worktray may

also be raised in place and held with hinged support rods

-8 Cabinel shall have a 10 degree slope.

. The cabinet shall have all positive pressure plenums surrounded by a vacuum refative 1o the roons.
- Electrical power shall be supphied with a 12-fool (2.5m), 3-wire cord with wolded plug.
- Electrical supply should be 115 VAC, 60 Hz protected with thermal circuit breaker from
- distribution pane.
. The cabinet shall use a DC ECM Motor with an optimatly determined forward-curved fan for each
.mode! size/with 1o maximize both encrgy efficiency and filter loading capacity.

The cabinet shall have two nternal electrical circuits; one for blower/lights and one for the duplex
outlets.  Each circuit shall be protected with a circunt breaker focated in the Control Center.

and Canada for electrical/mechanical integrity.

- Cabiner shall contain control system consisting of electronic modules that will perform the -

following functions:

Easy user interface via LED's and function keys.

Control blower via solid state switch.

Controf lights via solid state switch.

Controf outlets via solid state switch.

Disable audible alarm switch with ring back function,

Controf blower DC ECM motor with solid-state DC motor Controller that provides
automatic compensation {constant volume control) for both filler loading and line \aoilaﬂe
Vartances.

£ Monilor and display airflow system performance via monitor.

oo o

Cabinet shall comain control systen that provides the following optional functional features:

a. Security password protection of cabinet use,

b. Nigh setback mode. Upon stiding window closure, blower will continue to operale at a
lower rate to save energy and maintain interior clean air conditions ready for vse upon
stidmg widow opening .

C. Cabinet vsage sync functions with blower, fluorescent light. outlets and accessory outlet.

d. Cabinel usage auto duration timers, fluorescent iight, UV lHght and outlets.

Balancing of cabinet workzone downflow {recycling flow) to exhaust flow shall be accomplished
with an internal exhaust flow damper, externaily adjustable.

The cabinet shall be easily transportable through a standard 36-1nch wide door without
disassembiy when in retracted position.

Sound level shall be no more than 67 dbA measured 13 inches above the work tray and 12 inches
in front of viewing window.

Fluorescent Lighting shall be energy efficient LED (T8) internally mounted and provide 90 {968}
10 120 (1291) foot-candles {LUX) on work surface.

Cabinet shail come standard with two outlets with a drip proof covers on back wall, and two
service couplings { gas and vacuuim) 1 location indicated o Drawings..

Integral anto-lift base stand shall be staintess steel construction with S-inch {127nun) heavy-duty

lockable castors.
Cabinet workzone shall be alt 16/18 GA. stainless steel (silicone free) with integral prefilter in
rear wall drawer design for easy removal and cleaning.

A 3/8-inch (10 mm) ball valve shall be provided in the drain trough beneath the work tray.
- Cabinet shall have a permanent positive pressure plenum with quick refease supply filter removal.
- Motor/blower shall be positioned so as 1o create an even {iter loading, lhereby prolonging the life

of HEPA filiers, autematically handling a 230 percent mininnun increase in filter loadmg without
reducing total air deliv exy by more than L0 perceal.

BIOLOGICAL SAFETY CABINETS 115353.4
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22, Cabinet shall be capable of front {ilier removal withouwt disassembly of the control panel and
shiding wudow wacks/hardware.

-~ PART 3 - EXECUTION

‘3.1 SITE CONDITIONS

“ A, Inspection: Prior o mstallation of laboratory equipment, carefully inspect the wstalled work specified in
other Sections and verify that all such work is complete to the point where this instailation may properly -
conumence. -

B. Verify that all Work has been installed in complete accordance with the original design, received

submuttals, and the manvfacturer's recomanendations.

C. Discrepancies: In the event of discrepancy, inmediately notify the Architect. Do not proceed with -

nstatlation in areas of discrepancy unty all such discrepancies have been fully resolved.

32 INSTALLATION

Al Work in this Section requires close coordination with Work specified in Division 22, 23 and Division 26,

as well as instaliation by Owner of Owner firnished components. Coordinate all Work to ensure an
orderly process 1n the Project, without removal of previously instatled Work, and so as to prevent
damage to finishes and products.

B. Coordinate locationr and alignment of biological safety cabmets for proper connection of all piping and
duct work,
C. Insiall all equipment in accordance with applicable codes and regulations, accepted Shop Draw mgs ami

as necessary for a complete operating system.

33 QUALITY CONTROL

o A, - Balance, test and certify cach biological safety cabiuel in accordance witl Annex ¥ Field Tests appended

"to National Sanitation Foundation (NS¥) Standard 49 “Class I (Laminar Flow) Bivhazard Cabineury,

L ‘B. . Biological safety cabinet field tests shall be performed by an independent NSI v.:lLClLdﬂCd Eesun:. .

. conpany.

€, . Balancing of the building exhaust systein is in the scope of wotk of Division 23, .

34 CLEANING

-A,  Repair or remove and replace defective Work as direcled by the Architect upon wmpi_{:_t_aqn of
' © installation.
B Adjust all moving or operating part to function within their design parameters
C Clean equipment, fouch up as 1equued
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I3 Protect all units before, during, and afler instaliation. Damaged materials due to improper prolecuon shdli

be cause for rejection.

3.3 " DEMONSTRATION AND TRAINING

“ A, Engage services of factory-qualified instructor to instruct and train Owner's operaling and maintenance
© personnel 1 operation, service, and malitenance of equipment.

B. - Test equipment prior to demonstration. Ensure equipment, including specified accessories. is operational.
C. Provide demonstration of equipment operation and instruction of Owner's personnel.
D. Demonstrate operating capabifity of equipment and systenis. Inclode control and safety features, and

service and maintenance procedures

3.0 CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

A Manage construction waste iy accordance with provisions of Section 01 74 19 "Coastrucszon W, asie
Manragement and Disposal.”

END OF SECYION 11 33 33
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SECTION 22 30 00
PLUMBING EQUIPMENT

PART 1 - GENERAL

1.1

A

1.2

1.3

DESCRIPTION OF WORK:

Extent of plumbing fixtures work required by this section is indicated on drawings, schedules and by specified
requirements of this section.

See Plumbing Fixture Schedule on drawings for types of fixtures specified.
QUALITY ASSURANCE:
Codes and Standards:

International Plumbing Code.

NSF Standard 61: "Drinking Water System Components."

ASHRAE Standard 18: "Methods of Testing for Rating Drinking-Water Coolers with Self-Contained
Mechanical Refrigeration.”

ARI Standard 1010: "Self Contained, Mechanically Refrigerated Drinking Water Coolers."
UL Standard 399: "Drinking Water Coolers."

Colorado Drinking Water Act — Current Addition.

Colorado Department of Public Health and Environment Regulations.

Colorado Cross-Connection Control Manual: “Fifth Edition.”

ANSI Standard A117.1: "Standard on Accessible and Usable Buildings and Facilities."

10.  Public Law 101-336: "The Americans with Disabilities Act."

11.  Public Law 102-486: “Energy Policy Act.”

12.  Energy Conservation Act - 2001: "Energy Conservation Standards."

wnp =

Where fixtures are indicated on the architectural drawings and intended to be ADA compliant, it shall be the
sole responsibility for all manufacturers and/or suppliers to provide plumbing fixtures and related trim which
meets the ADA requirements. Such indication may be shown by note on floor plans or schedules, by clearance
dimensions or areas on the plans or other graphics or notes on elevations.

SUBMITTALS:

Product Data: Submit product data and installation instructions for each fixture, faucet, specialty, accessory
and trim specified or shown on plumbing fixture schedule; clearly indicate rated capacities of selected models.

Shop Drawings: Submit rough-in drawings with brand names on each sheet and item. Detail dimensions,
rough-in requirements, required clearances and methods of assembly of components and anchorages.
Coordinate requirements with architectural casework shop drawings specified in Division 6 for fixtures
installed in countertops and cabinets. Furnish templates for use in casework shop drawings.

Wiring Diagrams: Submit manufacturer's electrical requirements and wiring diagrams for power supply to
units. Clearly differentiate between portions of wiring that are factory installed and field installed. Coordinate
and provide matrix of mechanical and electrical requirements as specified in Division 22.

Color Charts: Coordinate fixture color with Architect and submit manufacturer's standard color charts for
cabinet finishes and fixture colors.

PLUMBING EQUIPMENT 223000-1
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E. Maintenance Data: Submit maintenance data and spare parts lists for each type of manufactured plumbing

fixture, valve and trim. In addition to providing in the submittals, include this data, product data and shop
drawings with operations and maintenance manuals.
F. Submit certification of compliance with specified performance verification requirements and IPC, NSF, ANSI,
UL and ASHRAE Standards.
1.4 DELIVERY, STORAGE AND HANDLING:
A. Store fixtures where environmental conditions are uniformly maintained within the manufacturer’s
recommended temperatures to prevent damage.
B. Store fixtures and trim in the manufacturer's original shipping containers. Do not stack containers or store in
such a manner that may cause damage to the fixture or trim. Keep covered and protected at all times.
L5 SEQUENCING AND SCHEDULING:
A. Schedule rough-in installations with the installation of other building components. Provide access as required
or as shown in the manufacturer’s guidelines.
1.6 MAINTENANCE:
A. Extra Stock:

1. Furnish special wrenches and other devices necessary for servicing plumbing fixtures and trim to
Owner with receipt in a quantity of one device for each 10 fixtures, minimum of one wrench and one
device.

2. For each type of faucet, furnish faucet repair kits complete with all necessary washers, springs, pins,

retainers, packings, O-rings, sleeves, cartridges and seats in a quantity of 1 kit for each 20 faucets,
minimum one repair Kit per faucet type.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS:

Manufacturer subject to compliance with requirements, provide products by one of the following specified
manufacturers:

1. Stainless Steel Sinks:
a. Elkay
b. Just
c. Moen, Div. of Stanadyne
d. Eljer
2. Fixture Carriers and Supports:
a. J.R. Smith
b. Zum
3. Faucets:

PLUMBING EQUIPMENT 223000-2
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b. American Standard
c. Zumn

4. Auto Faucets:
a. Sloan Valve Co. (Preferred)
b. Zurn

5. Emergency Fixtures:
a. Bradley
b. Haws
C. Guardian

6. Fixture Supplies, Stops & Traps:
a. McGuire
b. Brasscraft

7. Under Lavatory/Sink Protective Pipe Covers:
a. McGuire
b. True Bro
C. Watts Regulator Co.
d. Apollo
e. Wilkins

2.2 FIXTURES:

a. Chicago Faucets (Preferred)

A. Stainless Steel Sinks

University of Colorado Anschutz Medical Campus
CU Anschutz Research 1 - ABSL-3 Suite Renovation
21-717

1. Material: Type 304, 18-gauge stainless steel.

2. Fixture Color: No. 4 satin finish for stainless steel. Composites only as specified.

3. Mounting: Wall mounted and carrier mounted sinks shall be installed per manufacturer
recommendations and instructions.

4. Faucet hole drillings shall match the faucet configuration and accessories specified in the mechanical
and architectural documents, i.e. dishwasher air gaps, liquid dispensers, remote drain operators, eye
washes, etc. when mounted in the sink back ledge. Note: Faucet hole covers will not be acceptable.
Contractor to coordinate prior to ordering sinks.

5. Stainless steel sinks to be sound deadened with undercoating.

23 FIXTURE SUPPORTS AND CARRIERS:
A. Lavatory Supports: Commercial grade cast iron supports, having tubular steel uprights with concealed arms

and sleeves, mounted on adjustable headers and complete with heavy cast iron short feet bolted to floor,
alignment trusses and mounting fasteners.

B. Clinical Service Sink Supports: Commercial grade adjustable, factory painted, cast iron face plate, support base
and appropriate type waste fitting having face plate gasket; zinc plated steel fixture studs and fasteners; coated
and threaded adjustable wall coupling with neoprene closet outlet gasket; and chrome plated fixture cap nuts
and fiber fixture washers. Units shall have type of sanitary piping system to which it is connected. Provide
minimum 500 1b. load rated carrier for all wall hung service sinks. Structural carriers shall not be used.

PLUMBING EQUIPMENT
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24 FAUCETS:
A. Sink Trim

1. All sink faucets shall be provided with %-turn handles, laminar flow controls in lieu of aerators.

2. All sink faucets shall be provided with ceramic disc cartridges.

3. Alternate faucet controls, i.e. self-closing, knee operated, foot operated, etc. shall be provided complete
with all necessary anchoring and mounting devices recommended and supplied by the device
manufacturer.

4. All sink faucets shall be chrome plated brass complying with restrictions for lead content for the
requirements of the jurisdiction or district. Types include hand, foot, knee, infra-red or heat sensing
type operations.

5. Infrared faucets must be provided with integral stops.

B. Clinical Service Sink Trim

1. All service sink faucets shall be provided with “4-turn handles.

2. All service sink faucets shall be provided with ceramic disc cartridges.

3. Alternate faucet controls, i.e. foot operated, etc. shall be provided complete with all necessary anchoring
and mounting devices recommended and supplied by the device manufacturer.

4, All service sink faucets shall be chrome plated brass complying with restrictions for lead content for the
requirements of the jurisdiction or district. Types include foot type operations.

2.5 EMERGENCY FIXTURES:
A. Emergency Showers

1. Description: 10" Deluge shower head with overhead supply and internal 20 gpm regulator for flow
control.

2. Finish: Chrome finish

3. Valve: 17 brass stay-open valve with chrome finish and aluminum triangular pull rod.

4. Performance: Capable of 20 gpm @ 20 psi.

5. Emergency showers shall be served by a thermostatic mixing valve that meets ANSI Z358.1
requirements.

B. Emergency Eyewashes

1. Description: Wall mounted, Vitreous china or stainless steel receptor with mounting bracket, twin
chrome plated heads angled to direct water flow into eyes and ocular face area. Two aerated spray
outlets with flip-top dust caps.

2. Valve: 5" brass stay-open valve with chrome finish and stainless steel push handle.

3. Performance: Capable of 3.6 gpm @ 30 psi

4. Emergency eyewash shall be served by a thermostatic mixing valve that meets ANSI Z358.1
requirements.

C. Combination Emergency Shower and Eye Wash: Floor mounted, free standing, all chrome plated brass

construction with 10 inch diameter deluge shower head and eye wash bowl. Shower shall have rigid pull rod to
actuate instant-action stay open ball valve. Eye wash shall have twin antisquirt heads angled to direct water
flow into eyes and ocular face area with flag push-type ball valve actuator, valve to stay open until manually
closed. Water delivered by the Emergency Shower and Eye Wash shall be tepid (lukewarm).Installation shall
meet or exceed the provisions of ANSI Z358.1(latest version).

2.6 FITTINGS, TRIM, AND ACCESSORIES:

PLUMBING EQUIPMENT 223000-4
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A. Stops and Supplies for Lavatories and Sinks: Polished, chrome-plated, brass ball and stem, loose key, Y4-turn
angle stop having }2” inlet and 3/8" O.D. x 12" long chrome plated copper supply riser or braided stainless steel
flexible tubing; outlet with collar, wall flange and escutcheon. Quantity to match trim specified. Deliver all
handles to Owner.
Hot water supply shall always be located on the left side of fixture and the cold supply shall always be located
on the right side of fixture.
B. Sink Strainers: All sink strainers shall be “Spin-N-Grin” type models unless specifically specified otherwise.
C. Traps for Lavatories, Electric Water Coolers and Drinking Fountains: 17-gauge, 1-1/4” chrome-plated tubular
brass, 1-1/4" adjustable "P" trap and waste to wall with escutcheon.
D. Traps for Sinks: 17-gauge, chrome-plated tubular brass, 1-1/2" or 2” adjustable "P" trap and waste to wall with
escutcheon.
E. Escutcheons: Chrome-plated cast brass, one piece with set screw.
F. All ADA accessible lavatories and sinks shall have the supply and waste piping insulated with under
lavatory/sink ADA covers.
2.7 UNDER LAVATORY/SINK PROTECTIVE PIPE COVERS:
A. ADA Accessible Lavatories and Sinks: Provide white, molded antimicrobial vinyl cover for stops, supplies,

trap and tailpiece.

PART 3 - EXECUTION

3.1

A.

3.2

EXAMINATION:

Verify all dimensions by field measurements. Verify that all plumbing fixtures may be installed in accordance
with codes & regulations, the intended design and the referenced standards.

Examine rough-in for potable water and waste piping systems to verify actual locations of piping connections
prior to installing fixtures.

Examine walls, floors and cabinets for suitable conditions where fixtures are to be installed.

Do not proceed until unsatisfactory conditions have been corrected.

INSTALLATION:

Install plumbing fixtures level and plumb in accordance with fixture manufacturer's written instructions,
rough-in drawings, codes & regulations, the intended design and the referenced standards. All exposed piping
serving plumbing fixtures that may be used for ADA purposes shall have traps and supplies insulated per ADA

requirements.

All wall hung fixtures shall be supported from the building structure with floor mounted carriers. Do not
support from walls.

PLUMBING EQUIPMENT 223000-5
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33

3.4

3.5

3.6

3.7

3.8

Securely fasten the fixture carrier or support to the building structure using /2" all-thread rods and bolts. Fasten
plumbing fixtures securely to supports or building structure as specified. Secure supplies within wall and
cabinet construction to provide rigid installation.

Install fixture water stop valves in accessible locations. Hot water supply shall always be located on the left
side of fixture and the cold supply shall always be located on the right side of the fixture.

Provide cleanouts as shown on drawings or per the applicable Plumbing Code.

Install escutcheons at each wall, floor and ceiling penetration in exposed finished locations and within cabinets
and millwork. Seal pipe penetration prior to installing. Use correct size of escutcheon to cover entire opening.

Seal fixtures to walls and floors using non-hardening silicone sealant with coved finish as specified in Division
7. Match sealant color to fixture color, except for stainless steel sinks.

Chrome plated cap nuts for wall hung fixtures shall be installed with strap wrench to prevent marring.
Fixtures shall be product of one manufacturer and must be manufactured in the USA per Division 22.

Install hose end faucets and hose connection with field backflow preventers to meet Colorado Cross Connection
Control Manual regulations and current jurisdictional codes.

Solidly attach floor mounted water closets to floor flanges.

Provide a tempering valve that conforms to ASSE 1070 for all lavatories and sinks used as a public hand wash
facility.

EQUIPMENT CONNECTIONS:

Piping Runouts to Fixtures: Provide hot and cold water piping runouts to fixtures of sizes indicated, but in no
case smaller than required by Plumbing Code.

PIPING INSTALLATION:

Refer to Division 23 for materials and methods for installation of piping.
HANGERS AND SUPPORTS:

Refer to Division 23 for installation of supports and anchors.

PIPE AND TUBE JOINT CONSTRUCTION:

Refer to Division 22 and 23 for materials and methods for pipe joints.
VALVE APPLICATIONS:

General Duty Valve Applications: The drawings indicate valve types to be used. Where specific valve types
are not indicated the following requirements apply:

1. Shut-off duty: Use gate, ball and butterfly valves.
2. Throttling duty: Use globe, ball and butterfly valves.

INSTALLATION OF VALVES:
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A.

3.9

3.10

3.11

Sectional Valves: Install sectional valves on each branch and riser, close to main, where branch or riser serves
2 or more plumbing fixtures or equipment connections, and elsewhere as indicated. For sectional valves 2” and
smaller, use gate or ball valves; for sectional valves 2-/2” and larger, use gate or butterfly valves.

Shutoff Valves: Install shutoff valves on inlet of each plumbing equipment item, on inlet of each plumbing
fixture and elsewhere as indicated. For shutoff valves 2” and smaller, use ball valves; for shutoff valves 2-%”
and larger, use gate or butterfly valves.

ADA ACCESSIBILITY:

Review Mechanical and Architectural drawings to determine fixtures requiring ADA accessibility. Notify
Architect/Engineer of any physical conflicts preventing full dimensional compliance prior to beginning work.

Comply with the installation requirements of ANSI A117.1-1998 and Public Law 90-480-1968 with respect to
plumbing fixtures for the physically handicapped. Arrange flush valve/flush tank handles with proper
orientation to meet ADA requirements.

FIELD QUALITY CONTROL.:

Test fixtures to demonstrate proper operation upon completion of installation and after units are water
pressurized. Replace malfunctioning units, then retest.

Inspect each installed unit for damage. Replace damaged fixtures.
Inspections: Inspect water distribution piping as follows:

1. Do not enclose, cover, or put into operation water distribution piping system until it has been inspected
and approved by the authority having jurisdiction.

2. During the progress of the installation, notify the Local Authority Having Jurisdiction, at least 48 hours
prior to the time such inspection must be made. Perform tests specified below in the presence of the
plumbing official.

a. Rough-in Inspection: Arrange for inspection of the piping system after the system is roughed-in
but before concealing or closing in piping and prior to setting fixtures.

b. Final Inspection: Arrange for a final inspection by the plumbing official to observe the tests
specified below and to ensure compliance with the requirements of the plumbing code.

3. Reinspections: Whenever the plumbing official finds that the piping system will not pass the test or
inspection, make the required corrections and arrange for reinspection by the plumbing official.

4. Reports: Prepare inspection reports, signed by the plumbing official.

Test water distribution piping as follows:

Refer to Division 23 for materials and methods for performing pipe tests.

ADJUSTING:

Adjust water pressure at drinking fountains, faucets and shower valves to provide proper flow and stream.

Contractor shall adjust flush valve to proper flow rate for appropriate wash and flush water volume to match the
intended flush action for the installed units.
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3.12

3.13

3.14

3.15

PLUMBING EQUIPMENT

3.

21-717

Replace leaking or dripping faucets and stops.

Provide copies of State backflow preventer certification tests.

CLEANING:

Clean fixtures, trim and strainers using manufacturer's recommended cleaning methods and materials prior to
final turnover to Owner.

Clean and disinfect water distribution piping as follows:

1. Purge all new water distribution piping systems and parts of existing systems, which have been altered,
extended or repaired prior to use.
2. Use the purging and disinfecting procedure prescribed by the authority having jurisdiction, or in case a

method is not prescribed by that authority, the procedure described in either AWWA C651, AWWA
C652 or as described below:

Flush the piping system with clean, potable water until dirty water does not appear at the points
of outlet.

Fill the system or part thereof, with a water/chlorine solution containing at least 50 parts per
million of chlorine. Isolate (valve off) the system, or part thereof, and allow to stand for 24
hours.

Drain the system, or part thereof, of the previous solution, and refill with a water/chlorine
solution containing at least 200 parts per million of chlorine and isolate and allow to stand for 3
hours.

Following the allowed standing time, flush the system with clean potable water until chlorine
does not remain in the water coming from the system.

Submit water samples in sterile bottles to the authority having jurisdiction. Repeat the
procedure if the biological examination made by the authority shows evidence of contamination.

Prepare reports for all purging and disinfecting activities.

PROTECTION:

Provide protective covering for installed fixtures and trim as required by this section.

Do not allow use of fixtures for temporary facilities unless expressly approved in writing by the Owner.

FIXTURE MOUNTING HEIGHT SCHEDULE:

Fixture mounting height and rough-in dimensions shall be per ADA requirements or as indicated on the
architectural drawings and specifications.

WATER CONSERVATION:

All plumbing fixtures shall be of water conservation design per the Water Conservation Act of 2004. As a
minimum, provide devices to restrict water flow as follows unless scheduled otherwise:

L. Lavatory .35 gpm maximum

2. Sink

1.0 gpm maximum

Water Closets (siphon jet) 1.28 gpf maximum

223000-8
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4. Water Closets (dual flush)
5. Urinals (siphon jet)

6. Shower Heads

PLUMBING EQUIPMENT
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1.1/1.6 gpf maximum
0.125 gpf maximum
0.625 gpm maximum
END OF SECTION
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SECTION 23 00 00

PLUMBING, HEATING, VENTILATING AND AIR CONDITIONING (HVAC)

PART | - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS AND REFERENCES:

All drawings associated with the entire project, including general provisions of the Contract, including The General
Conditions of the Contract for Construction, General and Supplementary Conditions and Division-1 Conditions
specification sections shall apply to the Division 23 specifications and drawings. The Contractor shall be
responsible for reviewing and becoming familiar with the aforementioned and all other Contract Documents
associated with the project.

Related Sections: Refer to all sections in Division 23. Refer to Division 26 specification sections and Division 26
drawings.

Where contradictions occur between this section and Division 1, the more stringent requirement shall apply.
Contractor shall be defined as any and all entities involved with the construction of the project.

Project Planning and Design Guidelines and Standards, Manual Part 3.

SUMMARY:

This Section specifies the basic requirements for mechanical installations and includes requirements common to
more than one section of Division 23. Tt expands and supplements the requirements specified in Division 1.

MECHANICAL INSTALLATIONS:

The Contract Documents are diagrammatic, showing certain physical relationships which must be established within
the mechanical work and its interface with all other work. Such establishment is the exclusive responsibility of the
Contractor. Drawings shall not be scaled for the purpose of establishing material quantities.

Drawings and specifications are complementary. Whatever is called for in either is binding as though called for in
both. Report any discrepancies to the Engineer and obtain written instructions before proceeding. Where any
contradictions occur between the specifications and the drawings the more stringent requirement shall apply. The
contractor shall include pricing for the more stringent and expensive requirements.

Drawings shall not be scaled for rough-in measurements or used as shop drawings. Where drawings are required
for these purposes or have to be made from field measurement, Contractor shall take the necessary measurements
and prepare the drawings.

The exact location for some items in this specification may not be shown on the drawings. The location of such
items may be established by the Engineer during the progress of the work.

The contract documents indicate required size and points of terminations of pipes, and suggest proper routes to
conform to structure, avoid obstructions and preserve clearances. It is not intended that drawings indicate necessary
offsets. The contractor shall make the installation in such a manner as to conform to the structure, avoid
obstructions, preserve headroom and keep openings and passageways

PLUMBING, HEATING, VENTILATING AND AIR 230000-1
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1.4

clear, without further instructions or costs to the Owner. All equipment shall be installed so access is maintained for
serviceability.

Before any work is installed, determine that equipment will properly fit the space; that required piping grades can
be maintained and that ductwork can be run as intended without interferences between systems, structural elements
or work of other trades.

Verify all dimensions by field measurements.

Coordinate installation in chases, slots and openings with all other building components to allow for proper
mechanical installations.

Sequence, coordinate, and integrate installations of mechanical materials and equipment for efficient flow of the
work. Give particular attention to large equipment requiring positioning prior to closing-in the building.

Where mounting heights are not detailed or dimensioned, install mechanical services and overhead equipment to
provide the maximum headroom possible.

Install mechanical equipment to facilitate maintenance and repair or replacement of equipment components. As
much as practical, connect equipment for ease of disconnecting, with minimum of interference with other
installations.

Make allowance for expansion and contraction for all building components and piping systems that are subject to
such.

The ceiling space shall not be “layered”. It is the contractor’s responsibility to offset and coordinate the system as
required to allow installation within the identified ceiling cavity. The contractor shall include labor and material in
the base bid to accommodate such offsets.

In general, all “static” piping systems shall be routed as high as possible, i.e. fire protection systems. Keep all
equipment in accessible areas such as corridors and coordinate with systems and equipment from other sections.

The Contractor shall provide all labor and material necessary but not limited to the starting/stopping of all
mechanical equipment, opening/closing of all valves, draining/refilling all mechanical systems and
operating/verifying the operation of all mechanical systems controls as required to accomplish all work necessary to
meet construction document requirements. Contractor shall submit records of such activities to engineer and
include in the O & M manuals.

COORDINATION:

Work out all installation conditions in advance of installation. The Contractor shall be responsible for preparing
coordination drawings, showing all work, in all areas. The Contractor shall be responsible for providing all labor
and material, including but not limited to all fittings, isolation valves, offsets, hangers, control devices, etc.,
necessary to overcome congested conditions at no increase in contact sum. The Contractors base bid shall include
any and all time and manpower necessary to develop such coordination efforts and drawings. Increases to contract
sum or schedule shall not be considered for such effort.

Provide proper documentation of equipment, product data and shop drawings to all entities involved in the project.
Coordination shall include, but not be limited to the following:

1. Fire Protection and Fire Alarm Contractor shall provide shop drawings to all other Division 23 Contractors.

PLUMBING, HEATING, VENTILATING AND AIR 230000 -2
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2. Automatic Temperature Controls, Building Management and Testing, Adjusting and Balancing Contractors

1.5

shall be provided with equipment product data and shop drawings from other Division 23 and Division 26
Contractors and shall furnish the same information involving control devices to the appropriate Division 23
Contractor.

Existing Conditions:

1.

2.
3.

Carefully survey existing conditions prior to bidding work. In addition, Contractor shall complete a
thorough ceiling cavity survey.

Provide proper coordination of mechanical work with existing conditions.

Report any issues or conflicts immediately to Engineer before commencing with work and prior to
purchasing equipment and materials.

COORDINATION WITH OTHER DIVISIONS:

General:

1.
2.

Coordinate all work to conform with the progress of the work of other trades.

Complete the entire installation as soon as the condition of the building will permit. No extras will be
allowed for corrections of ill timed work, when such corrections are required for proper installation of other
work.

Coordinate ceiling cavity space carefully with all trades. In the event of conflict, install mechanical and electrical
systems within the cavity space allocation in the following order of priority:

e A U ol

Equipment and required clearances

Plumbing waste, cooling coil drain piping and roof drain mains and leaders.
Cable Trays

Ductwork mains

Fire sprinkler mains

Plumbing vent piping

Domestic hot and cold water, med gas/lab gas systems

Branch piping and drops (locate as tight to structure as possible)
Low pressure ductwork and air devices.

Electrical and communication conduits, raceways and cabletray.
Hydronic piping

DDC control wiring and other low voltage systems.

Fire alarm systems.

Chases, Inserts and Openings:

1.

2.

3.

Provide measurements, drawings and layouts so that openings, inserts and chases in new construction can
be built in as construction progresses.

Check sizes and locations of openings provided. Including the access panels for equipment in hard lid
ceilings and wall cavities.

Any cutting and patching made necessary by failure to provide measurements, drawings and layouts at the
proper time shall be done at no additional cost in contract sum.

Support Dimensions: Provide dimensions and drawings so that concrete basis and other equipment supports to be
provided under other sections of the specifications can be built at the proper time.

Coordinate the installation of required supporting devices and sleeves to be set in poured in place concrete and
other structural components, as they are constructed.

PLUMBING, HEATING, VENTILATING AND AIR 230000-3
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1.6

1.7

Coordinate the cutting and patching of building components to accommodate the installation of mechanical
equipment and materials. Refer to Division 1 and Division 23.

Modifications required as result of failure to resolve interferences, provide correct coordination drawings or call
attentions to changes required in other work as result of modifications shall be paid for by responsible
Contractor/Subcontractor.

Coordination with Electrical Work: Refer to Division 1 and 26.

DESIGN WORK REQUIRED BY CONTRACTOR:

The construction of this project requires the Contractor to include the detailing and design of several systems and/or
subsystems. All such design work associated with the development of the coordination drawings shall be the
complete responsibility of the Contractor.

The Contractor shall take the full responsibility to develop and complete routing strategies which will allow fully
coordinated system to be installed in a fully functional manner. The Engineers contract drawings shall be for

system design intent and general configurations.

Systems or subsystems which require design responsibility by the contractor include but are not limited to:

1. Final coordinated distribution of duct, hydronic, plumbing and other systems within the ceiling cavity.

2. Fire protection systems

3. Equipment supports, hangers, anchors and seismic systems not fully detailed nor specified in these
documents, or catalogued by the manufacturer.

4. Temperature controls systems

Design Limitations:

1. The Contractor shall not modify the Engineers design intent in any way.

2. The Contractor shall not change any pipe size or equipment size without prior written approval from the
Engineer.

3. The Contractor shall conform to the SMACNA Duct Construction Standards when modifying the ductwork
layout to avoid collisions.

4, Back to back 90° fittings on duct system shall not be installed under any circumstance.

5. Bull nosed tees on piping systems shall not be installed under any circumstance.

PROJECT CONDITIONS:

The Contractor shall be required to attend a mandatory pre-bid walk-thru and shall make themselves familiar with
the existing conditions. No additional costs to the Owner shall be accepted for additional work for existing
conditions.

Field verify all conditions prior to submitting bids.
Report any damaged equipment or systems to the Owner prior to any work.

Protect all mechanical and electrical work against theft, injury or damage from all causes until it has been tested and
accepted.

Be responsible for all damage to the property of the Owner or to the work of other contractors during the
construction and guarantee period. Repair or replace any part of the work which may show defect during one year
from the final acceptance of all work, provided such defect is, in the opinion of the

PLUMBING, HEATING, VENTILATING AND AIR 230000 -4
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Architect, due to imperfect material or workmanship and not due to the Owner's carelessness or improper use.

F. The Contractor shall coordinate and co-operate with Owner at all times for all new to existing connections, system
shutdowns and start-ups, flushing and filling both new and existing systems.

G. Provide temporary ductwork and piping services, where required, to maintain existing areas operable.

H. Coordinate all services shut-down with the Owner; provide temporary services. Coordinate any required disruptions
with Owner, one week in advance.

L. Minimize disruptions to operation of mechanical systems in occupied areas.

1.8 SAFETY:

A Refer to Division 1.

1.9 EQUAL EMPLOYMENT OPPORTUNITY REQUIREMENTS:

A. Refer to Division 1 and conform with the Owners requirements.

1.10 REQUIREMENTS OF REGULATORY AGENCIES:

A Refer to Division 1.

B. Execute and inspect all work in accordance with all Underwriters, local and state codes, rules and regulations
applicable to the trade affected as a minimum, but if the plans and/or specifications call for requirements that
exceed these rules and regulations, the greater requirement shall be followed. Follow recommendations of NFPA,
SMACNA, EPA, OSHA and ASHRAE.

C. Comply with standards in effect at the date of these Contract Documents, except where a standard or specific date
or edition is indicated.

D. The handling, removal and disposal of regulated refrigerants shall be in accordance with U.S. EPA, state and local
regulations.

E. The handling, removal and disposal of lead based paint and other lead containing materials shall comply with EPA,
OSHA, and any other Federal, State, or local regulations.

F. After entering into contract, Contractor will be held to complete all work necessary to meet these requirements
without additional expense to the Owner.

1.11 PERMITS AND FEES:

A Refer to Division 1.

B. The Contractor shall pay all tap, development, meter, etc., fees required for connection to municipal and public
utility facilities, unless directed otherwise by the General Contractor/Owner — IN WRITING.

C. Contractor shall arrange for and pay for all inspections, licenses and certificates required in connection with the
work.

D. Refer to the Instructions to Bidders and Division 1.

PLUMBING, HEATING, VENTILATING AND AIR 230000-5
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E. Materials and equipment of equivalent quality may be submitted for substituted prior to bidding. This may be done

1.12

by submitting to the Architect/Engineer at least ten (10) working days prior to the bid date a letter in triplicate
requesting prior review. This submittal shall include all data necessary for complete evaluation of the product.

1. Substitutions shall be allowed only upon the written approval of the Architect/Engineer NO EXCEPTIONS.
2. The Contractor shall be responsible for removal, replacement and remedy of any system or equipment
which has been installed which does not meet the specifications or which does not have prior approval.

MECHANICAL SUBMITTALS:
General

1. Refer to the Conditions of the Contract (General and Supplementary), Division 1.

The submittals shall be submitted as one package identified by the specification section. Submittals that are
not complete with the required information will be sent back to be corrected.

3. The Contractor shall identify any "long lead time" items which may impact the overall project schedule. If
these submittal requirements affect the schedule, the Contractor shall identify the impacts and confer with
the Engineer within two weeks of entering into the contract.

4. At least one copy of the first submittal package shall be provided in expandable, 3 post, hard back binders,
sized to fit all future submittals for this job. The cover shall be identified with the job name, Owner's
project number, date, Prime Contractor's name, etc.

5. Submittals may be provided electronically. All electronic submittals need to be complete with all design
information and stamped for conformity by the contractor. Any submittal not stamped or complete will be
sent back. Submittals that are submitted electronically will be reviewed, marked appropriately and returned
by the same means received.

6. An index shall be provided which includes:

Product

Plan Code (if applicable)
Specification Section
Manufacturer and Model Number

ao o

7. Fire protection and coordination drawings do not apply to the above. These drawings may be submitted in a
separate submittal.

The manufacturer's material or equipment listed in the schedule or identified by name on the drawings are the types
to be provided for the establishment of size, capacity, grade and quality. If alternates are used in lieu of the
scheduled names, the cost of any changes in construction required by their use shall be borne by Contractor.

All equipment shall conform to the State and/or local Energy Conservation Standards.

Submittal of shop drawings, product data and samples will be accepted only when submitted by and stamped by the
General Contractor. Data submitted from Subcontractors and material suppliers directly to the Engineer will not be
processed unless prior written approval is obtained by the General Contractor.

Before starting work, prepare and submit to the Architect/Engineer shop drawings and descriptive equipment data
required for the project. Unless each item is identified with specification section and sufficient data to identify its
compliance with the specifications and drawings, the item will be returned "Revise and Resubmit". Where an entire
submittal package is returned for action by the Contractor, the Engineer will summarize comments in letter format
and return the entire set. Continue to submit six (6)
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1.13

B.

sets of any individual shop drawings, product data or samples which were returned without a "make corrections
noted" or "no exceptions taken" action, until they are so marked. When a "Make Corrections Noted" is received,
make the required corrections for inclusion in the operation and maintenance manual. Submittals marked "Make
Corrections Noted" shall not be resubmitted during the submittal process.

The Design Professional’s review and appropriate action on all submittals and shop drawings is only for the limited
purpose of checking for conformance with the design concept and the information expressed in the contract
documents. This review shall not include:

1. Accuracy or completeness of details, such as quantities, dimensions, weights or gauges, fabrication
processes

2. Construction means or methods

3. Coordination of the work with other trades

4. Construction safety precautions

The Design Professional’s review shall be conducted with reasonable promptness while allowing sufficient time in
the Design Professional’s judgment to permit adequate review. Review of a specific item shall not indicate that the
Design Professional has reviewed the entire assembly of which the item is a component.

The Design Professional shall not be responsible for any deviations from the contract documents not brought
specifically to the attention of the Design Professional in writing by the Contractor. This shall clearly identify the
design and the specific element which vary from the Design. The Contractor shall be responsible for all remedy for
lack of strict conformance associated with this criteria.

The Design Professional shall not be required to review partial submissions or those for which submissions of
correlated items have not been received.

SPECIFIC CATEGORY SUBMITTAL REQUIREMENTS:
Product Data:

1. Where pre-printed data covers more than one distinct product, size, type, material, trim, accessory group or
other variation, mark submitted copy with black pen to indicate which of the variations is to be provided.

2. Delete or mark-out portions of pre-printed data which are not applicable.

Where operating ranges are shown, mark data to show portion of range required for project application.

4. For each product, include the following:

el

Sizes.

Weights.

Speeds.

Capacities.

Piping and electrical connection sizes and locations.

Statements of compliance with the required standards and regulations.
Performance data.

@ o o o

h. Manufacturer's specifications.

Shop Drawings:
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1. Shop Drawings are defined as mechanical system layout drawings prepared specifically for this project, or
fabrication and assembly type drawings of system components to show more detail than typical pre-printed
materials.
2. Prepare Mechanical Shop Drawings, except diagrams, to accurate scale, min 1/8”-1'-0", unless otherwise
noted.
a. Show clearance dimensions at critical locations.
b. Show dimensions of spaces required for operation and maintenance.
c. Show interfaces with other work, including structural support.
C. Test Reports:
1. Submit test reports which have been signed and dated by the accredited firm or testing agency performing
the test.
2. Prepare test reports in the manner specified in the standard or regulation governing the test procedure (if
any) as indicated.
3. Submit test reports as required for O & M manuals.
D. Product Listing:
1. Prepare listing of major mechanical equipment and materials for the project, within (2) two weeks of

signing the Contract Documents and transmit to the Architect. A sample schedule is included at the end of
this section to complete this requirement.

a. Provide all information requested.
b. Submit this listing as a part of the submittal requirement specified in Division 1, "PRODUCTS
AND SUBSTITUTION."

2. Unless otherwise specified, all materials and equipment shall be of domestic (USA) manufacture and shall
be of the best quality used for the purpose in commercial practice.

3. When two or more items of same material or equipment are required (plumbing fixtures, pumps, valves, air
conditioning units, etc.) they shall be of the same manufacturer. Product manufacturer uniformity does not
apply to raw materials, bulk materials, pipe, tube, fittings (except flanged and grooved types), sheet metal,
wire, steel bar stock, welding rods, solder, fasteners, motors for dissimilar equipment units and similar items
used in work, except as otherwise indicated.

a. Provide products which are compatible within systems and other connected items.

E. Required Submittals: Provide submittals for each item of equipment specified or scheduled in the contract
documents. See table at the end of this section.

F. If more than two submittals (either for product data, shop drawings, record drawings, or test and balance reports)
are made by the Contractor, the Owner reserves the right to charge the Contractor for subsequent reviews by their
consultants. Such extra fees shall be deducted from payments by the Owner to the Contractor.

1.14 DELIVERY, STORAGE, AND HANDLING:

A Refer to Division 1.

B. Deliver products to project properly identified with names, model numbers, types, grades, compliance labels and
similar information needed for distinct identifications; adequately packaged and protected to prevent damage or
contamination during shipment, storage, and handling.

PLUMBING, HEATING, VENTILATING AND AIR 230000 -8
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C. Check delivered equipment against contract documents and submittals.

D. Store equipment and materials at the site, unless off-site storage is authorized in writing. Protect stored equipment
and materials from damage, dirt, dust, freezing, heat and moisture.

E. Coordinate deliveries of mechanical materials and equipment to minimize construction site congestion. Limit each
shipment of materials and equipment to the items and quantities needed for the smooth and efficient flow of
installations.

F. Provide factory-applied plastic end-caps on each length of pipe and tube, except for concrete, corrugated metal,
hub-and-spigot, clay pipe. Maintain end-caps through shipping, storage and handling to prevent pipe-end damage
and prevent entrance of dirt, debris and moisture.

G. Protect stored ductwork, pipes and tubes. Elevate above grade and enclose with durable, waterproof wrapping.
When stored inside, do not exceed structural capacity of the floor.

H. Protect flanges, fittings and specialties from moisture and dirt by inside storage and enclosure, or be packaging with
durable, waterproof wrapping.

L Protect sheet metal ductwork and fittings. Elevate and store above grade and cover ends with waterproof wrapping.

1.15 DEMOLITION:

A Refer to Division 1. The following paragraphs supplement the requirements of Division 1.

B. During the demolition phase of this contract it is the responsibility of this Contractor to carefully remove existing
equipment, piping or ductwork and related items either as shown on the demolition drawings as being removed, or
as required for the work. These items shall be tagged, protected from damage and stored as directed by the
Architect. A list of all items stored shall be turned over to the Architect. At the completion of the remodeling work
or when directed by the Architect, all stored items not reused or wanted by the Owner shall be removed from the
premises. Disposition of items not reused is by the direction of the Project Manager.

C. The location of existing equipment, pipes, ductwork, etc., shown on the drawings has been taken from existing
drawings and is, therefore, only as accurate as that information. All existing conditions shall be verified from field
measurements with necessary adjustment being made to the drawing information.

1.16 CUTTING AND PATCHING:

A This Article specifies the cutting and patching of mechanical equipment, components and materials to include
removal and legal disposal of selected materials, components and equipment.

B. Refer to Division 1.

C. Do not endanger or damage installed work through procedures and processes of cutting and patching.

D. Arrange for repairs required to restore other work, because of damage caused as a result of mechanical installations.

E. No additional compensation will be authorized for cutting and patching work that is necessitated by ill-timed,
defective or non-conforming installations.

F. Perform cutting, fitting and patching of mechanical equipment and materials required to:
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1. Uncover work to provide for installation of ill-timed work;

2. Remove and replace defective work;

3. Remove and replace work not conforming to requirements of the Contract Documents;

4. Remove samples of installed work as specified for testing;

5. Install equipment and materials in existing structures;

6. Upon written instructions from the Architect, uncover and restore work to provide for Architect observation
of concealed work.

G. Cut, remove and legally dispose of selected mechanical equipment, components, and materials as indicated,
including, but not limited to removal of mechanical piping, heating units, plumbing fixtures and trim and other
mechanical items made obsolete by the new work.

H. Protect the structure, furnishings, finishes and adjacent materials not indicated or scheduled to be removed.

L Locate, identify, and protect mechanical and electrical services passing through remodeling or demolition area and
serving other areas required to be maintained operational. When services must be interrupted, provide temporary
services for the affected areas and notify the Owner prior to changeover. Cover openings in ductwork to remain.
Protect equipment and systems to remain.

1.17 ROUGH-IN:

A Verify final locations for rough-ins with field measurements and with the requirements of the actual equipment to be
connected.

B. Refer to equipment shop drawings and manufacturer's requirements for actual provided equipment for rough-in
requirements.

C. Work through all coordination before rough-in begins.

1.18 ACCESSIBILITY:

A Install equipment and materials to provide required access for servicing and maintenance. Coordinate the final
location of concealed equipment and devices requiring access with final location of required access panels and
doors. Allow ample space for removal of all parts that require replacement or servicing.

B. Extend all grease fittings to an accessible location.

C. Furnish hinged steel access doors with concealed latch, whether shown on drawings or not, in all walls and ceilings
for access to all concealed valves, shock absorbers, air vents, motors, fans, balancing cocks, and other operating
devices requiring adjustment or servicing. Refer to Division 1 for access door specification and Division 23 for
duct access door requirements.

D. The minimum size of any access door shall not be less than the size of the equipment to be removed or 12 inches x
12 inches if used for service only.

E. Furnish doors to trades performing work in which they are to be built, in ample time for building-in as the work
progresses. Whenever possible, group valves, cocks, etc., to permit use of minimum number of access doors within
a given room or space.

F. Factory manufactured doors shall be of a type compatible with the finish in which they are to be installed. In lieu of
these doors, approved shop fabricated access doors with DuroDyne hinges may be used.
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G.

1.19

A.

Access doors in fire-rated walls and ceilings shall have equivalent U.L. label and fire rating.
EXCAVATING AND BACKFILLING:
General:

1. Provide all necessary excavation and backfill for installation of mechanical work in accordance with
Division 2.

2. In general, follow all regulations of OSHA as specified in Part 1926, Subpart P, "Excavations, Trenching
and Shoring." Follow specifications of Division 23 as they refer specifically to the mechanical work.

Contact Owners of all underground utilities to have them located and marked, at least 2 business days before
excavation is to begin. Also, prior to starting excavation brief employees on marking and color codes and train
employees on excavation and safety procedures for natural gas lines. When excavation approaches gas lines,
expose lines by carefully probing and hand digging.

Provide all necessary pumping, cribbing and shoring.

Walls of all trenches shall be a minimum of 6 inches clearance from the side of the nearest mechanical work. Install
pipes with a minimum of 6 inches clearance between them when located in same trench.

Pipe Trenching:

1. Dig trenches to depth, width, configuration, and grade appropriate to the piping being installed. Dig
trenches to 6inches below the level of the bottom of the pipe to be installed. Install 6inches bed of pea
gravel or squeegee, mechanically tamp to provide a firm bed for piping, true to line and grade without
irregularity. Provide depressions only at hubs, couplings, flanges, or other normal pipe protrusions.

Backfilling shall not be started until all work has been inspected, tested and accepted. All backfill material shall be
reviewed by the soils engineer. In no case shall lumber, metal or other debris be buried in with backfill.

1. Provide warning tape for marking and locating underground utilities. Tape shall be specifically
manufactured for this purpose and shall be polyethylene film, 6inches wide, 0.004 inches thick and have a
minimum strength of 1750 psi. Tape shall carry continuous inscription naming the specific utility.

a. Tape shall have magnetic strip and be used for exterior underground system only.

Trench Backfill:

1. Backfill to 12 inches above top of piping with pea gravel or squeegee, the same as used for piping bed,
compact properly.

2. Continue backfill to finish grade, using friable material free of rock and other debris. Install in 6 inch
layers, each properly moistened and mechanically compacted prior to installation of ensuing layer.
Compaction by hydraulic jetting is not permissible.

After backfilling and compacting, any settling shall be refilled, tamped, and refinished at this contractor's expense.

This contractor shall repair and pay for any damage to finished surfaces.
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1.20

1.21

Complete the backfilling near manholes using pea gravel or squeegee, installing it in 6 inch lifts and mechanically
tamping to achieve 95 percent compaction.

Use suitable excavated material to complete the backfill, installed in 6 inch lifts and mechanically compacted to seal
against water infiltration. Compact to 95 percent for the upper, 30 inches below paving and slabs and 90 percent
elsewhere.

CLEANING:
Refer to Division 1.

Refer to Division 23, "TESTING, ADJUSTING AND BALANCING" for requirements for cleaning filters,
strainers, and mechanical systems prior to final acceptance.

RECORD DOCUMENTS:
Refer to Division 1. The following paragraphs supplement the requirements of Division 1.

Keep a complete set of record document prints in custody during entire period of construction at the construction
site. Documents shall be updated on a weekly basis.

Mark Drawing Prints to indicate revisions to piping and ductwork, size and location both exterior and interior;
including locations of coils, dampers and other control devices, filters, boxes, and similar units requiring periodic
maintenance or repair; actual equipment locations, dimensioned from column lines; actual inverts and locations of
underground piping; concealed equipment, dimensioned to column lines; mains and branches of piping systems,
with valves and control devices located and numbered, concealed unions located, and with items requiring
maintenance located (i.e., traps, strainers, expansion compensators, tanks, etc.); Change Orders; concealed control
system devices. Changes to be noted on the drawings shall include final location of any piping or ductwork
relocated more than 1foot-Oinches from where shown on the drawings.

Mark shop drawings to indicate approved substitutions; Change Orders; actual equipment and materials used.

Mark equipment and fixture schedules on drawings to indicate manufacturer and model numbers of installed
equipment and fixtures.

Revisions to the Contract Documents shall be legible and shall be prepared using the following color scheme:

1. Red shall indicate new items, deviations and routing.
2. Green shall indicate items removed or deleted.
3. Blue shall be used for relevant notes and descriptions.

At the completion of the project, obtain from the Architect a complete set of the Mechanical Contract Documents in
a read-only electronic format (.pdf unless otherwise noted). This set will include all revisions officially documented
through the Architect/Engineer. Plot these drawings and using the above color scheme, transfer any undocumented
revisions from the construction site record drawings to this complete set. Submit original hardcopies of both sets of
marked up documents to the Architect/Engineer. This contract will not be considered completed until these record
documents have been received and reviewed by the Architect/Engineer.

At the completion of the project, obtain from the Architect a complete set of the Mechanical Construction
Documents in the electronic format used by the design team. This set will include all revisions officially issued
through the Architect. The Contractor shall transfer all revisions noted on the
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record document prints to the electronic drawings. The Contractor shall transmit the final record documents in the
electronic format used on the project to the Architect. This contract will not be considered completed until these
record drawings have been received and reviewed by the Architect/Engineer.

1.22 OPERATION AND MAINTENANCE DATA:

A Refer to Division 1. The following paragraphs supplement the requirements of Division 1.

1. Submit one (1) copy of the manual to the Engineer for preliminary review prior to the production of the
final manual.

2. Following review of the preliminary manual by the Engineer, prepare and submit final copies of the manual
complying with the Engineer's comments noted on the preliminary manual.

B. The testing and balancing report shall be submitted and received by the Engineer at least fifteen calendar days prior
to the contractor's request for final observation time frame requirements. Include in the O & M Manual after review
with "No Exceptions Taken" has been accomplished.

C. In addition to the information required above and by Division 1 for Maintenance Data, include the following
information:

1. Description of mechanical equipment, function, normal operating characteristics and limitations,
performance curves, engineering data and tests, and complete nomenclature and commercial numbers of all
replaceable parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, routine and normal operating
instructions; regulation, control, stopping, shut-down, and emergency instructions; and summer and winter
operating instructions. Provide any test reports and start-up documents.

3. Maintenance procedures for routine preventative maintenance and troubleshooting; disassembly, repair, and
reassembly; aligning and adjusting instructions.

4. Servicing instructions, lubrication charts and schedules, including Contractor lubrication reports.

5. Manufacturer's service manuals for all mechanical equipment provide under this contract.

6. Include the valve tag list.

7. Name, Address and Telephone number of party to be contacted for 24-hour service for each item of
equipment.

8. Starting, stopping, lubrication, equipment identification numbers and adjustment clearly indicated for each
piece of equipment.

9. Complete parts list. Provide to Owner, recommended spare parts list.

10.  Mechanical warranties.

11.  Final schedule of values with all mechanical change order costs included and identified.

D. This contract will not be considered completed nor will final payment be made until all specified material, including
testing and balancing report and final schedule of values with all mechanical change order costs included and
identified, is received in this operating and maintenance report and the manual is reviewed by the
Architect/Engineer.

1.23 PROJECT CLOSEOUT:

A In addition to the requirements specified in Division 1, complete the requirements listed below.

B. The Contractor shall be responsible for the following Mechanical Checklist either by performing and/or
coordinating such items prior to applying for certification of substantial completion. Refer to individual
specification sections for additional requirements.

C. Mechanical Checklist
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1.24 WARRANTIES:
A Refer to the Division 1 for procedures and submittal requirements for warranties. Refer to individual equipment

specifications for warranty requirements. In any case the entire mechanical system shall be warranted no less than
one year from the time of acceptance by the Owner.

B. Compile and assemble the warranties specified in Division 23, into the operating and maintenance manuals.

C. Provide complete warranty information for each item to include product or equipment to include date or beginning
of warranty or bond; duration of warranty or bond; and names, addresses, and telephone numbers and procedures
for filing a claim and obtaining warranty services.
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2 Requires Review & Approval from T & B Contractor

3Warranty Report/Warranty

4 Kitchen Exhaust Hood

3 See Specific Specification Section for Test & Certification Requirements

END OF SECTION
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SECTION 23 05 23

GENERAL DUTY VALVES FOR PIPING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

DESCRIPTION OF WORK:
This Section includes general duty valves common to most mechanical piping systems.
SUBMITTALS:

Product Data: including body material, valve design, pressure and temperature classification, end connection
details, seating materials, trim material and arrangement, dimensions and required clearances, and installation
instructions.

QUALITY ASSURANCE:

Single Source Responsibility: Comply with the requirements specified in Division-23 Section "Basic
Mechanical Requirements," under "Product Options."
MSS Standard Practices: Comply with the following standards for valves:

MSS SP-45: Bypass and Drain Connection Standard

MSS SP-67: Butterfly Valves

MSS SP-70: Cast Iron Gate Valves, Flanged and Threaded Ends

MSS SP-71: Cast Iron Swing Check Valves, Flanged and Threaded Ends

MSS SP-72: Ball Valves with Flanged or Butt-Welding Ends for General Service
MSS SP-78: Cast Iron Plug Valves, Flanged and Threaded Ends

MSS SP-80: Bronze Gate, Globe Angle and Check Valves

MSS SP-84: Steel Valves - Socket Welding and Threaded Ends

MSS SP-85: Cast Iron Globe and Angle Valves, Flanged and Threaded Ends

A e R e o e

10.  MSS SP-92: MSS Valve User Guide
NSF Standard 61: Drinking Water System Components.
DELIVERY, STORAGE, AND HANDLING:

Preparation for Transport: Prepare valves for shipping as follows:

1. Ensure valves are dry and internally protected against rusting and galvanic corrosion.
2. Protect valve ends against mechanical damage to threads, flange faces and weld end preps.
3. Set valves in best position for handling. Globe and gate valves shall be closed to prevent rattling; ball

and plug valves shall be open to minimize exposure of functional surfaces; butterfly valves shall be
shipped closed or slightly open; and swing check valves shall be blocked in either closed or open
position.

Storage: Use the following precautions during storage:

L. Valves shall be stored and protected against all dirt, debris and foreign material at all times.
. Do not remove valve end protectors unless necessary for inspection; then reinstall for storage.
3. Protect valves against weather. Where practical store valves indoors. Maintain valve temperature

higher than the ambient dew point temperature. If outdoor storage is necessary, support valves off the
ground or pavement and protect in watertight enclosures.
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C. Handling: Valves whose size requires handling by crane or lift shall be slung or rigged to avoid damage to

exposed valve parts. Handwheels and stems, in particular, shall not be used as lifting or rigging points.

PART 2 - PRODUCTS

2.1

A.

2.2

2.3

MANUFACTURERS:
Manufacturer: Subject to compliance with requirements, provide products by the manufacturers listed.

1. Ball Valves:

a. Apollo

b. Crane

c. Jamesbury

d. Jenkins
VALVE FEATURES:

General: Comply with MSS-92 1980 "Valve Users Manual".

Valve Design: Valves shall have rising stem, or rising stem outside screw and yoke design; except,
non-rising stem valves may be used where headroom prevents full operation of rising stem valves.

Sizes: Unless otherwise indicated, provide valves of same size as upstream pipe size. (Control valves shall
be sized for required flow.)

Operators: Provide the following special operator features:

L. Handwheels, fastened to valve stem for valves other than quarter turn.

2. Lever handle on quarter turn valves 6 inch and smaller, except plug valves. Provide a wrench for
every plug valve.

3. Chainwheel operators for valves 4" and larger that are installed 84" or higher above finished floor
elevation. Provide chains to an elevation of 6'-0" above finished floor elevation.

4. Worm gear operators of an enclosed weather-proof design shall be provided on all quarter turn valves

8 inches and larger.

Extended Stems: Where insulation is indicated or specified, provide extended stems to allow full operation
of the valve without interference by the insulation.

Bypass and Drain Connections: Comply with MSS SP-45.

End Connections: As specified in the individual valves specifications.

1. Threads: Comply with ANSI B2.1.
2. Flanges: Comply with ANSI B16.1 for cast iron, ANSI B16.5 for steel, and ANSI B16.24 for bronze.
3. Solder-Joint: Comply with ANSI B16.18.

a. Caution: Where soldered end connections are used, use solder having a melting point below
840 °F for gate, globe, and check valves and below 421 °F for ball valves.

BALL VALVES:

Blowout proof stems 3-piece, full port type, brass or bronze body, chrome plated or stainless steel ball,
Teflon seals and seat, vinyl covered handle with memory stop. Pressure rating 150 psi SWP and 600 psi
WOG.

Ball valves shall be 2" or less. Larger pipe sizes shall require gate or butterfly valves.
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C. Ball valve options/accessories: Provide the following as required or as specifically indicated:

1. Tee handle for tight fit applications (within enclosures, etc.).
2. Locking handle.

3. Drain.

4.

Stem extension.

5. Mounting pads.

PART 3 - EXECUTION

3.1 EXAMINATION:

A. Install valves in accordance with manufacturer’s instructions.

B. Examine valve interior through the end ports, for cleanliness, freedom from foreign matter and corrosion.
Remove special packing materials, such as blocks used which prevents disc movement during shipping and
handling.

C. Actuate valve through an open-close and close-open cycle. Examine functionally significant features, such
as guides and seats made accessible by such actuation. Following examination, return the valve closure
member to the position in which it was shipped.

D. Examine threads on both the valve and the mating pipe for form (out-of-round or local indentation) and
cleanliness.

E. Examine mating flange faces for conditions which might cause leakage. Check bolting for proper size,
length, and material. Check gasket material for proper size and material, and for freedom from defects and
damage.

F. Prior to valve installation, examine the piping for cleanliness, freedom from foreign materials, and proper
alignment.

3.2 VALVE SELECTION:

A. Selection of Valve Ends (Pipe Connections): Except as otherwise indicated, select valves with the following
ends or types of pipe/tube connections:

1. Copper Tube Size 2 Inch and Smaller: Solder ends, except in heating hot water and low pressure
steam service which shall have threaded ends.

2. Steel Pipe Sizes 2 Inch and Smaller: Threaded or grooved-end.

3. Steel Pipe Sizes 2-1/2 Inch and Larger: Flanged or grooved end.

4. At all piping hot taps provide a ball valve with the hot tap and a ball valve or butterfly valve for shut-
off service. Hot taps shall be provided only where approved by the Engineer.

5. Contractor shall provide and install hi-performance steam butterfly valves on sizes 6" and larger (or)
[where limited space does allow adequate access to maintain gate valves].

33 VALVE INSTALLATIONS:
Valve Application Table
SERVICE VALVE TYPE
Plumbing Water Services; 2" or smaller Ball Valve

GENERAL DUTY VALVES FOR PIPING 230523-3



University of Colorado Anschutz Medical Campus

100% Construction Documents CU Anschutz Research 1 - ABSL-3 Suite Renovation
29 April, 2022 21-717

A. Locate valves for easy access and provide separate support where necessary.

B Install valves and unions for each fixture and item of equipment in a manner to allow equipment removal
without system shut-down. Unions are not required on flanged devices.

C. Install 3-valve bypass around each pressure reducing valve using throttling type valves.

D. Gate and globe valves shall be installed with the stem in the upright position. In overhead horizontal piping,
ball valves shall be installed with the handle in the side or bottom of the piping. Butterfly valves shall be
installed with the stem within 45 degrees of the horizontal position. The handle of quarter turn valves shall
open in the direction of flow. Quarter turn valves with hand wheels or chain wheels shall be located so that
the position indicator is visible from the floor without the use of a ladder or climbing on equipment or piping.

34 SOLDER CONNECTIONS:

A. Cut tube square and to exact lengths.

B. Clean end of tube to depth of valve socket, using steel wool, sand cloth, or a steel wire brush to a bright
finish. Clean valve socket in same manner.

C. Apply proper soldering flux in an even coat to inside of valve socket and outside of tube.

D. Open gate and globe valves to fully open position.

E. Remove the cap and disc holder of swing check valves with composition discs.

F. Insert tube into valve socket making sure the end rests against the shoulder inside valve. Rotate tube or valve
slightly to insure even distribution of the flux.

G. Apply heat evenly to outside of valve around joint until solder will melt upon contact. Feed solder until it
completely fills the joint around tube. Avoid hot spots or overheating the valve. Once the solder starts
cooling, remove excess amounts around the joint with a cloth or brush.

3.5 THREADED CONNECTIONS:

A. Note the internal length of threads in valve ends, and proximity of valve internal seat or wall, to determine
how far pipe should be threaded into valve.

B. Align threads at point of assembly.

C. Apply appropriate tape or thread compound to the external pipe threads (except where dry seal threading is
specified).

D. Assemble joint wrench tight. Wrench on valve shall be on the valve end into which the pipe is being
threaded.

3.6 FIELD QUALITY CONTROL:

A. Testing: After piping systems have been tested and put into service, but before final adjusting and balancing,

inspect each valve for leaks. Adjust or replace packing to stop leaks; replace valve if leak persists.
3.7 ADJUSTING AND CLEANING:
A. Cleaning: Clean mill scale, grease, and protective coatings from exterior of valves and prepare to receive

finish painting or insulation.

END OF SECTION
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SECTION 23 05 53

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1| - GENERAL

1.1

A.

1.2

QUALITY ASSURANCE:

Manufacturer's Qualifications: Firms regularly engaged in manufacturer of identification devices of types and
sizes required, whose products have been in satisfactory use in similar service for not less than 5 years.

Codes and Standards:

1. ANSI Standards: Comply with ANSI A13.1 for lettering size, length of color field, colors, and viewing
angles of identification devices.

SUBMITTALS:

Product Data: Submit manufacturer's technical product data and installation instructions for each identification
material and device required.

Schedules: Submit valve schedule for each piping system, typewritten and reproduced on 8-1/2" x 11" bond
paper. Tabulate valve number, piping system, system abbreviation (as shown on tag), location of valve (room or
space), size of valve, and variations for identification (if any). Only tag valves which are intended for
emergency shut-off and similar special uses, such as valve to isolate individual system risers, individual floor
branches or building system shut off valves. In addition to mounted copies, furnish extra copies for Maintenance
Manuals as specified in Division 23.

PART 2 - PRODUCTS

2.1

A.

2.2

2.3

MANUFACTURERS:

Manufacturer: Subject to compliance with requirements, provide products by one of the following:
Mechanical Identification:

1. Seton Name Plate Corp.

. Marking Systems, Inc. (MSI)
3. National Marker Co.

Paint:

1. Benjamin Moore
. Devoe

3. Glidden

MECHANICAL IDENTIFICATION MATERIALS:
General: Provide manufacturer's standard products of categories and types required for each application as
referenced in other Division-23 sections. Where more than single type is specified for application, selection is

Installer's option, but provide single selection for each product category.

PAINTED IDENTIFICATION MATERIALS:

IDENTIFICATION FOR HVAC PIPING AND EQUIP 230553 -1
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A. Stencils: Standard metal stencils, prepared for required applications with letter sizes generally complying with

24

2.5

2.6

2.7

C.

recommendations of ANSI A13.1 for piping or to match existing size in existing building, but not less than
1-1/4" high letters for ductwork and not less than 3/4" high letters for access door signs and similar operational
instructions.

Stencil Paint: Standard exterior type oil based allcoloid glass spray paint color complying with NEMA 2535.1.

Identification Paint: Standard identification enamel of colors indicated or, if not otherwise indicated comply
with ANSI A13.1 for colors or to match existing building standard identification.

PLASTIC PIPE MARKERS:

Snap-On Type: Provide manufacturer's standard pre-printed, semi-rigid snap-on, color-coded pipe markers,
complying with ANSI A13.1.

Insulation: Furnish 1 inch thick molded fiberglass insulation with jacket for each plastic pipe marker to be
installed on uninsulated pipes subjected to fluid temperatures of 125 degrees F. (52 degrees C.) or greater. Cut
length to extend 2inches beyond each end of plastic pipe marker.

Small Pipes: For external diameters less than 6 inches (including insulation if any), provide full-band pipe
markers, extending 360 degrees around pipe at each location taped to pipe (or insulation) with color-coded
plastic adhesive tape, not less than 3/4inch wide; full circle at both ends of pipe marker, tape lapped 1-1/2inch.
Large Pipes: For external diameters of 6inches and larger (including insulation if any), provide either full-band
or strip-type pipe markers, but not narrower than 3 times letter height (and of required length), taped to pipe (or
insulation) with color-coded plastic adhesive tape, not less than 1-1/2inches wide; full circle at both ends of pipe

marker, tape lapped 3inches.

Lettering: Comply with piping system nomenclature as specified, scheduled, shown, or to match existing
building lettering nomenclature system and abbreviate only as necessary for each application length.

Arrows: Print each pipe marker with arrows indicating direction of flow, either integrally with piping system
service lettering (to accommodate both directions), or as separate unit of plastic.

PLASTIC DUCT MARKERS:
General: Provide manufacturer's standard laminated plastic, duct markers.
For hazardous exhausts, use colors and designs recommended by ANSI A13.1.

Nomenclature: Include the following:

1. Direction of air flow.
2. Duct service (supply, return, exhaust, etc.)
PLASTIC TAPE:

General: Provide manufacturer's standard color-coded pressure-sensitive (self-adhesive) vinyl tape, not less than
3 mils thick.

Width: Provide 1-1/2inches wide tape markers on pipes with outside diameters (including insulation, if any) of
less than 6inches, 2-1/2inches wide tape for larger pipes.

Color: Comply with ANSI A13.1, except where another color selection is indicated.

PLASTICIZED TAGS:
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A. General: Manufacturer's standard pre-printed or partially pre-printed accident-prevention tags, of plasticized

card stock with matt finish suitable for writing, approximately 3-1/4inch x 5-5/8 inch, with brass grommets and
wire fasteners, and with appropriate pre-printed wording including large- size primary wording (as examples;
DANGER, CAUTION, DO NOT OPERATE).

2.8 LETTERING AND GRAPHICS:

A. General: Coordinate names, abbreviations and other designations used in mechanical identification work, with
corresponding designations shown, specified, scheduled and approved by the Owner/Engineer. Provide
numbers, lettering and wording as indicated and approved by the Owner/Engineer for proper identification and
operation/ maintenance of mechanical systems and equipment.

B. Multiple Systems: Where multiple systems of same generic name are shown and specified, provide
identification which indicates individual system number as designated on the drawings or schedule as well as
service.

PART 3 - EXECUTION
3.1 GENERAL INSTALLATION REQUIREMENTS:

A. Coordination: Where identification is to be applied to surfaces which require insulation, painting or other
covering or finish including valve tags in finished mechanical spaces, install identification after completion of
covering and painting. Install identification prior to installation of acoustical ceilings and similar removable
concealment.

3.2 DUCTWORK IDENTIFICATION:

A. General: Identify air supply, return, exhaust, intake and relief ductwork and duct access doors with duct
markers; or provide stenciled signs and arrows, showing ductwork service and direction of flow, in black or
white (whichever provides most contrast with ductwork color). Existing building identification shall match the
existing method which exists in the building.

B. Location: In each space where ductwork is exposed, or concealed only by removable ceiling system, locate
signs near points where ductwork originates or continues into concealed enclosures (shaft, underground or
similar concealment), and at 50 foot spacing along exposed runs.

C. Access Doors: Provide duct markers or stenciled signs on each access door in ductwork and housings, indicating
purpose of access (to what equipment), other maintenance and operating instructions, and appropriate safety and

procedural information.

D. Concealed Doors: Where access doors are concealed above acoustical ceilings or similar concealment,
plasticized tags may be installed for identification in lieu of specified signs, at Installer's option.

33 PIPING SYSTEM IDENTIFICATION:
A. General: Install pipe markers of the following type on each system indicated to receive identification, and
include arrows to show normal direction of flow. Existing building identification shall match the existing

method which exists in the building.

B. Plastic pipe markers, with application system as indicated under "Materials" in this section. Install on pipe
insulation segment where required for hot non- insulated pipes.

C. Stenciled markers, including color-coded background band or rectangle, and contrasting lettering of black or
white. Extend color band or rectangle 2 inches beyond ends of lettering.
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D. Locate pipe markers and color bands as follows wherever piping is exposed to view in occupied spaces, machine

rooms, accessible maintenance spaces (shafts, tunnels, crawl spaces plenums) and exterior non-concealed
locations.

E. Within 3 inches of each valve and control device.

F. Near each branch, excluding short take-offs for fixtures and terminal units; mark each pipe at branch, where
there could be question of flow pattern.

G. Near locations where pipes pass through walls or floors/ceilings, or enter non-accessible enclosures.

H. At access doors, manholes and similar access points which permit view of concealed piping.

L. Near major equipment items and other points of origination and termination.

J. Spaced intermediately at maximum spacing of 25 feet along each piping run, except reduce spacing to 15' in
congested areas of piping and equipment.

K. On piping above removable acoustical ceilings.

L. Pipes under %" O.D. fasten tags securely at specified legend locations.

34 ACCESS DOORS:

A. Provide engraved nameplates or painted stencils to identify concealed valves, controls, dampers or other similar
concealed mechanical equipment above accessible ceilings.

B. Access door for fire damper shall be painted red. Location above accessible ceilings shall be identified with a
red circular dot at least %" in diameter, or embossed tape, adhered to the nearest T-bar.

3.5 LIFT-OUT CEILINGS:

A. Provide engraved nameplates on ceiling tee stem (screwed or riveted, adhesive not allowed) to identify
concealed valves, fire/smoke dampers or similar concealed mechanical equipment that is directly above
nameplate in ceiling space.

B. Obtain the University Project Manager's approval before installation.

3.6 SCHEDULES:.

A. Piping Identification:

Classification Color of Field The Campus Letters Legend

Materials Inherently Hazardous:

Flammable or Explosive:

Natural Gas

Yellow | Black NG

Lab Waste

Yellow | Black AW
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Extreme Temperatures or Pressures: Yellow | Black

Domestic Hot Water Yellow | Black Dom HW
Domestic Hot Water, Circulating Yellow | Black Dom HWC
Heating Water Supply Yellow | Black HWS
Heating Water Return Yellow | Black HWR

Low Pressure Steam Yellow | Black LPS

Low Pressure Steam Condensate Yellow | Black LPSC
High Pressure Steam Yellow | Black HPS

High Pressure Steam Condensate Yellow | Black HPSC
Boiler Feed Water Yellow | Black BFW
Refrigerant Yellow | Black REF

High Pressure Compressed Air (over 90 psig) Yellow | Black CA
Materials of Inherently Low Hazard:

Liquid or Liquid Admixture: Green White

Distilled Water Green White DW
Domestic Cold Water Green White Dom CW
Sanitary Sewer Green White SAN
Waste Vent Green White \Y

Chilled Water Supply Green White CWS
Chilled Water Return Green White CWR
Condenser Water Supply Green White CS
Condenser Water Return Green White CR

Gas or Gaseous Admixture: Blue White

Medium Pressure Compressed Air (30 to 90 psig) Blue White CA

Low Pressure Compressed Air (less than 30 psig) Blue White CA
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White Black VAC

Fire Quenching Materials:

Fire Lines Red White FL
B. Mechanical Equipment Naming Strategy:
1. Equipment identification numbers may be up to 32 characters. Equipment naming strategy is:
System — Bld — Number
HH-HHHH- -
2. The first three placeholders are reserved for the system designation (alpha characters)
3. The fourth character is a hyphen.
4, The fifth through ninth placeholders are reserved for the building designation (alpha and/or numeric)
5. The tenth character is a hyphen
6. The eleventh through sixteenth placeholders are a “smart number.” It is composed of a two-digit, alpha or
numeric, floor location designator followed by a hyphen and a three digit numeric sequential indicator.
7. The seventeenth character is a hyphen
8. In some instances the point name will be followed by a hyphen and a sub-point name
9. All device and point names will be assigned by the Facilities Operations, Building Operations
Department.
10.  All references to equipment and devices in drawings, labels, equipment tags, BAS system, etc., must use
this naming convention.
11.  Equipment designation, for prints may exclude the building designator.
37 ADJUSTING AND CLEANING:
A. Adjusting: Relocate any mechanical identification device which has become visually blocked by work of this
division or other divisions.
B. Cleaning: Clean face of identification devices, and glass frames of valve charts.

END OF SECTION
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SECTION 23 05 93

TESTING, ADJUSTING AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1

A.

1.2

1.3

DESCRIPTION OF WORK:

This section covers testing and balancing of environmental systems described herein and specified under Division
23. The testing and balancing of all environmental systems shall be the responsibility of one Testing, Balancing
and Adjusting firm.

1. Test, adjust and balance the following mechanical systems and the mechanical equipment associated with
these systems:

a. General Systems and Equipment Procedures.
b. Air Side Systems and Equipment

1) Supply/Return Air Systems
2) Lab and Research Facility Systems

Items such as start-up, initial testing, cleaning, and calibration of controls, electrical testing, etc., are to be
completed prior to the commencement of TAB work.

QUALIFICATIONS OF CONTRACTOR:

The Mechanical Contractor shall procure the services of an independent testing and balancing agency specializing
in the testing, adjusting and balancing of environmental systems to perform the above mentioned work. An
independent contractor is defined as an organization that is not engaged in engineering design or is not a division
of a mechanical contractor entity, which installs mechanical systems.

The actual fieldwork shall be performed by qualified technicians who are currently certified by the National
Environmental Balancing Bureau (NEBB), or the Associated Air Balance Council (AABC) certification agencies.

The Testing & Balancing Contractor shall have a minimum of three years experience in testing and balancing
mechanical systems.

The Test & Balance Contractor shall have previous experience in testing and balancing variable air volume
laboratory fume hood systems in the last two years. Qualification submission must include a detailed resume
describing past project experience in laboratory variable air volume systems, a list of projects, including peoples’
names, phone numbers and addresses of references.

Testing and balancing work shall be directly supervised by a Registered Engineer, NEBB or AABC certified
supervisor and the results attested to by a Registered Professional Engineer or certified supervisor on the Testing &
Balancing Contractor's staff. The Engineer/Supervisor shall represent the Testing & Balancing Contractor in
progress meetings as requested, and shall be available for interpreting all material found in the balance report.

APPROVAL OF CONTRACTOR:

The following firms are preferred contractors to complete the work. Any Testing and Balancing firm desiring to
offer their services for this work and who are not listed below, shall submit their qualifications to the
Architect/Engineer, not less than seven (7) working days before the bid date. Approval or disapproval will be
given on each request and this action will be given in writing prior to bidding the work.

TESTING, ADJUSTING, AND BALANCING FOR 230593-1
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1. JPG Engineering

2. Griffith Engineering

3. Lawrence H. Finn & Assoc.
4, TAB Services, Inc.

Firms who are not listed, or who have not received prior approval shall not be approved to complete work on this
project.

CODES AND STANDARDS:

ASHRAE: ASHRAE Handbook, Systems Volume, Testing, Adjusting, and Balancing.

NEBB: “Procedural Standards for Testing, Adjusting and Balancing of Environmental Systems.”
SMACNA: “HVAC Systems-Testing, Adjusting & Balancing.”

PRELIMINARY SUBMITTALS:

Within ten (10) days of award of the contract the Mechanical Contractor shall submit the name of the Test and
Balance Contractor who will be performing the work. The submittal shall include a resume of the agency, a
complete list of all technicians who will be performing the field work and include a photocopy of their current
certification by either NEBB or AABC certification agencies. Only those technicians included in the submittal
shall perform the work. Any personnel or staff used to perform the work without prior approval of the Engineer,
who are not included in the submittal, shall be grounds for rejecting the test and balance report and the project in
whole.

Meet all requirements of Section 230000 as applicable.

Submit a list of all instrumentation to be used on an individual project and include calibration dates. Submit
calibration curves. If more than one instrument of a similar type is used, a comparison of individual readings
should be made. The variation between instrument readings should not exceed plus or minus 5%.

Prior to the start of any test and balance work of the mechanical system, the Contractor shall submit, for approval,
a written procedure of how balance will be performed and a description and manufacturer’s name of equipment
and instruments to be used. The submittal shall include, but not necessarily be limited to the following:

1. List of preliminary checks to be performed at the job site such as confirmation that manual volume dampers
are present, filters are installed, frequency drive units operational, location of control sensors, etc.

2 Identify how the air outlets will be measured and the type of instruments to be used.

3. Locations of pilot traverses and the type of instruments to be used.

4 Modes of operation that the system will be placed in during balancing and testing, i.e., full cooling and

heating, maximum and minimum outside air flows, maximum and minimum sash positions for fume hoods,

toilet fans on or off, etc.

Position of doors and windows during balance, i.e., some labs should be balanced with doors shut.

Operating static pressures for terminal devices and pressure sensors for controlled devices.

Method of adjusting outside and return air quantities at air handling units.

Initial test procedures for preliminary balance.

Final test procedures.

0.  List of deficiencies in mechanical system that could hinder the balance work such as missing or leaky

dampers, incomplete systems, inadequate fans, etc.

11.  Sample of data sheets and test forms to be used in final report.

12.  Identification and manufacturer’s name of equipment to be used on project and proof of last calibration on
each piece.

A S R
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E. Progress Report(s) — Report, in writing, any deficiencies or problems with air or water systems that have affected

1.6

1.7

balance work. Include items that affect system performance such as broken thermostats, damaged ductwork,
excessive noise, etc.

FINAL REPORTS:
Refer to Division 1 for supplemental requirements.

The Testing and Balancing Contractor shall submit six (6) bound copies of the final testing and balancing report at
least fifteen (15) calendar days prior to substantial completion, unless noted otherwise in Division 1. Report
contents shall be per Part 3 of this Section.

Meet all requirements of Section 23 00 00 as applicable.

If more than two reports are made by the contractor, the Owner reserves the right to charge the contractor for
subsequent reviews by their consultants. Such extra fees shall be deducted from payments by the Owner to the
contractor.

Guarantee of Work: TAB contractor shall guarantee the balancing for a period of 90 days from date of acceptance
of final report. During this period, the TAB contractor shall make personnel available at no cost to the university to
verify measurements and/or correct deficiencies in the balance. During this period, emergency adjustments shall
not void this warranty.

SEQUENCING AND SCHEDULING:

Notify Contractor/Engineer/Architect in writing of conditions detrimental to the proper completion of the test and
balance work. Provide the Contractor/Architect/Engineer with a copy of the notification.

Prepare a project schedule. Schedule shall indicate critical path of the balancing process and shall incorporate both
requirements of other contractors necessary to meet test and balance commitments and process flow of test and
balance work. Coordinate with general and mechanical contractors and insert critical steps into project master
schedule.

PART 2 - PRODUCTS

2.1

N/A

PART 3 - EXECUTION

3.1 PRELIMINARY PROCEDURES:
A. Testing and balancing shall not begin until the system has been completed and is in full working order and the
following project conditions have been determined suitable for start of work.

1. Pre-Balancing Conference: Before beginning testing, adjusting, and balancing procedures, schedule and
conduct a conference with University Project Manager, Facilities Operations Representative(s) and
representatives of installers of mechanical and control systems. Conference objective is final coordination
and verification of system operation and readiness for testing, adjusting, and balancing, and assigning
testing responsibilities of each installer.

2. Preliminary Testing & Balancing Contractor requirements shall be ascertained prior to the commencement
of work through a review of the project plans and specifications. In addition, visual observations at the site
during construction shall be made to determine the location of required balancing
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devices, that they are being installed properly, and in an accessible location for the need. Re%)lo'&]lg writing
any deficiencies to the Contractor/Engineer/Architect immediately.

Systems shall be complete and fully operational prior to beginning procedures. Insure all items such as
thermometer wells, pressure test-cocks, access doors, etc., are installed to facilitate tests and adjustments.
Before any air balance work is done, the system shall be checked for duct leakage (obtain pressure test
results), assure filters are installed, verify filters are changed if they are dirty, check for correct fan rotation,
equipment vibration, and check automatic dampers for proper operation. All volume control dampers and
outlets shall be wide open at this time.

Before any Hydronic, domestic water or applicable system balancing work is done, the systems shall be
checked for plugged strainers, proper pump rotation, proper control valve installation and operation, air
locks, proper system static pressure to assure a full system, proper flow meter and check valve installation.
All throttling devices and control valves shall be open at this time.

Verify systems do not exhibit excessive sound and/or vibration levels. Report in writing any deficiencies to
the Contractor/Engineer/Architect immediately.

32 PRELIMINARY PROCEDURES — REMODEL WORK:

A. In remodel area, a complete preliminary test and balance report shall be accomplished prior to any work. Any
obvious deficiencies shall be identified at that time. A complete report of all readings, recommendations, etc. shall
be submitted to the University Project Manager and the Engineer.

33 GENERAL SYSTEM AND EQUIPMENT PROCEDURES:

A. Balance all air and heating water flows at terminals within +10% to -10% of design flow quantities, cooling water
and snow melt systems shall be balanced to within +5% of design flow rates. Notify Contractor/Engineer/Architect
in writing of conditions detrimental to the proper completion of the test and balance work. Provide the
Contractor/Architect/Engineer with a copy of the notification.

B. Pressure relationships indicated on drawings shall take priority over air quantities.

C. Cut insulation, ductwork, and piping for installation of test probes to minimum extent necessary to allow adequate
performance of procedures.

D. Mark equipment settings with paint, including damper control positions, balancing cocks, circuit setters, valve
indicators, fan speed control settings and similar controls and devices, to show final settings at completion of test-
adjust-balance work.

E. Patch holes in insulation, ductwork and housings, which have been cut or drilled for test purposes, in a manner
recommend by the original installer. Test for and repair leaks. Reseal insulation to re-establish integrity of the
vapor barrier.

F. Measure, adjust and report equipment running motor amps and power factor, KW, rated motor amperage, listed
motor power factor, voltage, and all nameplate data. Perform these measurements for all equipment operational

modes.

G. Check and adjust equipment belt tensioning.

H. Check keyway and setscrew tightness. Report any loose screws and notify Mechanical Contractor prior to
equipment balancing.

L. Record and include in report all equipment nameplate data.

I Verify that all equipment safety and operating controls are in place, tested, adjusted and set prior to balancing.

K. Verify that manufacturer start-up has occurred per specification prior to balancing.

L. Retest, adjust, and balance systems subsequent to significant system modifications, and resubmit test results.
TESTING, ADJUSTING, AND BALANCING FOR 230593 -4
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M. Sequencing and Scheduling:

1. Systems shall be fully operational before beginning procedures.
Conduct tests in the presence of the University Project Manager after providing 7-day notice before any test
is to be conducted. Provide water and electricity required for tests. Determine that all dampers, registers,
and valves are in a set or full open position.

34 AIR SIDE SYSTEMS AND EQUIPMENT PROCEDURES:

A. In addition to the procedures identified under each specific heading below, provide general data required by 3.3
above.

B. Adjust automatic damper linkages to provide air flow quantities shown. Check all automatic dampers in normal
operation to verify proper operation. Verify return, relief air, and fresh air intake dampers operate as designed to
produce desired room comfort.

C. Filters shall be restricted to increase pressure drop to 50% of span between initial pressure drop and final
recommended pressure drop for setting final airflows for fans. Check fan motor amps with clean filters and
simulated loaded filters to guard against overload, fan rotation, operability of static pressure limit switch, automatic
dampers for proper position, air and water resets operating to deliver required temperatures and air leaks in casing
and around coils and filter frames, and report for each piece of equipment. Equipment shall be supplied with clean
filters upon completion of balance. Balance and report air quantities.

D. Place all fans (supply, return and exhaust) in operation.

E. Supply/Return Air Systems:

1. Balance and report supply and return diffuser/grille quantities. Air diffusion patterns shall be set as noted
on drawings and to minimize objectionable drafts and noise.

2. Provide full pitot traverses in duct mains downstream of supply fans, upstream of return fans, and in each
zone duct downstream of a multizone unit. For VAV systems perform these at the system diversity
condition (if any). Balance and report air quantities. Mark locations of traverses on reduced drawings in
final report.

a. Note temperature and barometric pressure. Corrections shall be made for systems operating at 5200-
foot elevation.

b. After establishing total air being delivered, adjust fan speed to obtain design airflow. Check power
and speed to see that motor power and critical fan speed have not been exceeded.

c. Proportionally adjust branch dampers until each has proper air volume.

d. With all dampers and registers in system open and with supply, return, and exhaust fans operating at
design cfm or speed, set minimum outdoor and return air ratio.

e. After minimum outside air damper has been set for proper percentage of outside air, take another
traverse of mixture temperatures. Notify the University Project Manager and note in balancing
report if variation from average is more than 5 percent.

3. Provide full pitot traverses at each air terminal or duct coil. For VAV systems, perform these at zone
maximum air condition. Balance and report air quantities.

4. Report design air device inlet or outlet size, actual inlet or outlet size, design and actual velocity through the
orifice, for each terminal in the system. Balance terminal outlets in each control zone in proportion to each
other. Use branch dampers for major adjusting and terminal dampers for trim or minor adjustment only.

5. Balance and report the above measurements in all system operational/modes.

a. Minimum outside air and 100% outside air economizer mode.

b. VAV maximum zone air condition and system diversity condition.

c. Unoccupied mode.

d. Two-speed fan, both speeds.
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f. General Exhaust/Supply Fans:
F. Adjust CFM to system requirements. For belt drive include sheave and belt exchange to deliver airflow within

limits of installed motor horsepower and mechanical stress limits of the fan. Determine the limiting fan tip speed
before increasing RPM. Final fan speed setting shall allow for filter loading (as applicable) and shall establish
proper duct pressures for operation of zone CFM regulators. For direct drive with speed taps: Set fan speed on tap
which most closely approaches design CFM by adjusting the speed control After adjustment, check fans ability to
re-start after powering down. Increase setting if required for proper starting.

1. Measure and report static pressures upstream and downstream of all fans.
Measure and report fan RPM.

3. Report design fan inlet or outlet size, actual inlet or outlet size, design and actual velocity through the
orifice.

G. Supply Air system:

1. Terminal Boxes:
a. For variable air volume (VAYV), constant volume boxes, or dual duct boxes, set regulators to provide
design minimum and maximum airflow rates. Adjust thermostat to assure proper damper operation.
b. For VAV, or constant volume boxes with reheat, set regulators to provide design minimum and
maximum air flow rates. Check control sequence operation to assure proper sequencing.
c. Air flow performance of boxes for both primary and secondary balance settings shall be verified by

flow measuring hood measurements at diffuser outlets.

H. General Exhaust Systems:

1. Balance and report exhaust grille quantities. Report objectionable noise.
Provide full pitot traverses at each individual exhaust riser and at each exhaust fan. Balance and report.
3. Report design air device inlet or outlet size, actual inlet or outlet size, design and actual velocity through the

orifice, for each terminal in the system.

L Laboratory and Research Facility System Requirements:
1. General requirements:
a. Balance all rooms to required pressure relationships as noted on the drawings. Document in the test
and balance report that all pressure relationships have been set as specified.
b. Performance testing of the Room Pressurization Control System and the fume Hood Exhaust System

shall be performed after the entire mechanical system for the building is complete. All systems shall
have been calibrated, tested and balanced before performance testing begins.

c. Performance testing shall be done by the balancing contractor in the presence of the University
Project Manager, user groups, and a representative from the Department of Environmental Health
and Safety.

d. The performance testing must be successfully completed before the University Project Manager will

accept control of the building’s mechanical system.
2. Fume Hood Exhaust Systems:
a. Measure and set flows for all fume hoods, biosafety cabinets, flammable storage cabinets, etc.
Balance all thimble connected Class II, A2 or A3 Bio-Safety cabinets to meet manufacturer

requirements and NSF 49.

3. Room Pressurization Control System Performance Evaluation:

TESTING, ADJUSTING, AND BALANCING FOR 230593-6
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a. The Balancing Contractor shall demonstrate with smoke that the correct relative pressure

3.5

E.

relationship is being maintained in each area. Every room for which a relative pressure value was
assigned on the mechanical plans shall be tested.
b. The testing shall be performed in each room under the following conditions:

1) Door closed
2) Door open
3) In labs with fume hoods or bio-safety cabinets:

a) Hood sash complete open
b) Hood sash closed
c) Hood sash partially open

4) Thermostat set to its minimum set point
5) Thermostat set to its maximum set point
6) If the correct pressure relationships cannot be demonstrated for a particular room, the room

shall be retested after the problem has been corrected.
REPORT OF WORK:

The Testing and Balancing Contractor shall submit a preliminary report within 30 days of the final testing and
balancing work. Report shall include the following information:

1. A general discussion preface section. This section shall summarize all abnormalities or problems
encountered during the project and what course of action was taken. This summary should be ssembled
from the written progress reports described earlier, except that it will be expanded to include responses from
the Engineer, the University Project Manager and Contractor regarding each problem indicated in the
progress reports.

2. Copies of correspondence if related to the performance and balance of the systems.

Status of doors, windows and equipment static pressures during balance work.

4. Reduced 11" x 17", readable, as-built drawings obtained from the University Project Manager. All devices
and equipment shall be clearly labeled.

5. Belt and sheave information, fan and motor nameplates information, full load operating voltage and
amperage indicate sheave diameter as pitch diameter.

6. Design and final actual cfim at each system terminal unit. Include terminal/size, inlet static pressure,
temperature and velocities read to attain the design cfm.

7. Overload protection for all motors shall be recorded. Starter and brand model, enclosure type, installed
overload devices, original ratings, and set points (and revised device ratings and set points when
application) shall be recorded.

W

A complete reduced set of mechanical contract drawings (showing each system) shall be included in the report
with all equipment, flow measuring devices, terminals (outlets, inlets, coils, fan coil units, schedules, etc.) clearly
marked and all equipment designated. The test and balance contractor can obtain drawing files from the University
Project Manager for development of these drawings.

Data shall be reported per Part 3 of this Section on standard NEBB forms. Generate custom forms that contain the
information in this Section when a standard NEBB form does not exist for a piece of equipment. All NEBB forms
shall be fully filled out for this report. When additional information is required by this Section, it shall be
provided.

The report shall include a list of all equipment used in the testing and balancing work. This list shall closely
resemble the list submitted with the Preliminary Systematic Procedures report with any discrepancies accounted
for.

Report systems for excessive sound and vibration per the sound and vibration inspection and testing portions of
this specification.
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F. Substantial completion of this project will not take place until a satisfactory report is received. The Testing &

3.6

3.7

Balancing Contractor shall respond and correct all deficiencies within 30 days of the preliminary report. Failure to
comply will result in holding retainage of the final payment until all items have been corrected to the satisfaction of
the University Project Manager/Engineer.

Provide four (4) copies of the final TAB report. The report shall be signed by the supervising registered
professional engineer or supervisor and affixed with their registration stamp, signed and dated in accordance with
state law.

GUARANTEE OF WORK:

The Testing & Balancing Contractor shall guarantee the accuracy of the tests and balance for a period of 90 days
from date of final acceptance of the test and balance report. During this period, the Testing & Balancing
Contractor shall make personnel available at no cost to the Owner to correct deficiencies that may become apparent
in the system balance.

COMMISSIONING (DEMONSTRATION):
Upon request of the university Facilities Operations Representative, through the University Project Manager, the

balancing firm shall demonstrate measured quantities of randomly selected equipment. The number of readings
verified will not exceed 10 percent of the total in the report.

END OF SECTION
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SECTION 23 07 00
INSULATION

PART 1 - GENERAL
1.1 QUALITY ASSURANCE:
A. Manufacturer's Qualifications: Firms regularly engaged in manufacture of mechanical insulation products and
systems, of types and sizes required, whose products have been in satisfactory use in similar service for not less

than 3 years.

B. Installer's Qualifications: Firm with at least 5 years successful installation experience on projects with
mechanical insulations similar to that required for this project.

C. Flame/Smoke Ratings: Provide composite mechanical insulation (insulation, jackets, coverings, sealers, mastics
and adhesives) with flame-spread index of 25 or less, and smoke-developed index of 50 or less, as tested by
ASTM E 84 (NFPA 255) method. In addition, the products, when tested, shall not drip flame particles, and
flame shall not be progressive. Provide Underwriters Laboratories Inc., label or listing, or satisfactory certified
test report from an approved testing laboratory to prove that fire hazard ratings for materials proposed for use do
not exceed those specified.

D. Codes and Standards:

1. Worst case between ASHRAE 90.1 or 2021 IECC.
1.2 SUBMITTALS:

A. Product Data: Submit manufacturer's technical product data and installation instructions for each type of
mechanical insulation. Submit schedule showing manufacturer's product number, k-value, thickness, density, and
furnished accessories for each mechanical system requiring insulation. Submit detail product information and
installation information for all jacketing systems specified in this section.

1.3 DELIVERY, STORAGE, AND HANDLING:

A. Deliver insulation, coverings, cements, adhesives, and coatings to site in containers with manufacturer's stamp or
label, affixed showing fire hazard indexes of products.

B. Protect insulation against dirt, water, and chemical and mechanical damage. Do not install damaged or wet
insulation; remove from project site.

1.4 DEFINITIONS:

A. Concealed: As used in this section refers to insulation in ceiling plenums, furred spaces, pipe and duct shafts,
unheated spaces immediately below roof, unexcavated areas and crawl spaces.

B. Exposed: As used in this section refers to insulation that is not concealed.
PART 2 - PRODUCTS
2.1 MANUFACTURERS:

A. Manufacturer: Subject to compliance with requirements, provide product by one of the following:

INSULATION 230700 -1
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1. Insulation Identification and/or type of material from a manufacturer is as shown under each heading at

2.2

23

2.2 Materials, General:

a. Manville Corp.
b. Certain Teed
c. Knauf Fiber Glass
d. Pittsburgh Corning Corp.
e. Rubatex Corp.
2. Adhesives, Coatings and Sealants:

a. Childers Product Company
b. Foster
c. Hardeast

PIPING INSULATION MATERIALS:

Fiberglass Piping Insulation: ASTM C 547, Class 1 unless otherwise indicated. "K" factor shall be maximum
0.24 at 75 degrees F. mean temperature, jacket with tensile strength of 35 Ibs/in, mullen burst 70 psi, beach
puncture 50 oz. in/in, permeability .02 perm factory applied vapor barrier jacket and adhesive self-sealing lap
joint.

Jackets for Piping Insulation: ASTM C 921, Type I for piping with temperatures below ambient, Type II for
piping with temperatures above ambient. Type I may be used for all piping at Installers option.

1. Fitting Covers: UV resistant PVC, pre-molded fitting covers, flame spread 25, smoke developed 50.
PVC tape for cold systems, serrated tacks or PVC tape for hot systems.

2. PVC Jacketing: UV resistant PVC, 20 mil thick, flame spread 25, smoke developed 50, factory cut and
curled to fit O.D. of insulated pipe. Solvent weld adhesive for sealing joints and seams.

3. Stainless Steel: 0.010 inch thick, type 304 stainless steel with smooth or corrugated finish.

Staples, Bands, Wires, and Cement: As recommended by insulation manufacturer for applications indicated.

Adhesives, Sealers, and Protective Finishes: As recommended by insulation manufacturer for applications
indicated and additional finishes as specified.

DUCTWORK INSULATION MATERIALS:
Flexible Fiberglass Ductwork Insulation: ASTM C 553, Type I, Class B-3, 1.0 Ibs per cu. ft. density. "K" value
shall be maximum 0.25 at 75 degrees F. mean temperature, 250 degreed F temperature limit, vapor transmission

rating shall not exceed 0.02 perms, facing of .7 mil foil reinforced with glass mesh and laminated to 40 Ib Kraft.

Ductwork Insulation Accessories: Provide staples, bands, wires, tape, anchors, corner angles and similar
accessories as recommended by insulation manufacturer for applications indicated.

Ductwork Insulation Compounds: Provide cements, adhesives, coatings, sealers, protective finishes and similar
compounds as recommended by insulation manufacturer for applications indicated.

PART 3 - EXECUTION

3.1

A.

INSPECTION:

Examine areas and conditions under which mechanical insulation is to be installed. Do not proceed with work
until unsatisfactory conditions have been corrected in manner acceptable to Installer and have been tested and
approved by the Project Manager.
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B. Workmanship shall be first class and of the highest quality, poor installation or bad appearance as determined by

3.2

3.3

3.4

the engineer shall be due cause to reject the entire project in whole and retainage will be withheld until corrective
action is completed to the engineer's satisfaction.

GENERAL INSTALLATION:

Continue insulation vapor barriers through penetrations except where prohibited by code.

Install pipe and duct insulation continuous through wall and floor openings except where the penetrated surfaces
or assemblies are fire-resistance rated. Provide fire-stop insulation at penetrations of fire-rated surfaces and

assemblies. Maintain fire-resistance ratings of penetrated surfaces and assemblies.

Install insulation on cold surfaces with a continuous, unbroken vapor seal. Insulate and vapor seal supports and
anchors, which are directly secured to cold surfaces.

Seal all exposed raw edges of insulation with vapor retarder or finishing cement.

Do not use staples on vapor batrier jackets. Where staples must be used, thoroughly seal the vapor barrier
penetrations with a white vapor-barrier finish. The Engineer prior to installation must approve use of staples.

Do not weld insulation support pins to pressure vessels.

Leave all insulation surfaces dry and clean, and ready for subsequent work

Install fire stop insulation per manufacturer's listing.

PLUMBING PIPING SYSTEM INSULATION:

Insulation Omitted: Omit insulation on chrome-plated exposed piping (except for handicapped fixtures), air

chambers, unions, balance cocks, flow regulators, drain lines from water coolers, drainage piping located in
crawl spaces or tunnels, fire protection piping, and pre-insulated equipment.

Cold Piping:
I. Application Requirements: Insulate the following cold plumbing piping systems:
a. Potable and non-potable cold water piping.
2. Insulate each piping system specified above with the following types and thicknesses of insulation:

a. Above Ground Inside Building Fiberglass; % inch thickness.

Hot Piping:
1. Application Requirements: Insulate the following hot plumbing piping systems:
a. Potable hot water and tempered piping.
b. Potable hot water and tempered recirculating piping.
2. Insulate each piping system specified above with the following types and thicknesses of insulation:

a. Fiberglass:1 inch for pipe sizes up to 1-1/4, 1-1/2” thick for all pipes over 1-1/4”.

DUCTWORK SYSTEM INSULATION:
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A. Insulation Omitted: Do not insulate fibrous glass ductwork, or lined ductwork.
B. Application Requirements: Insulate the following ductwork:
1. Outdoor air intake ductwork and plenums between air entrance and fan inlet or HVAC unit inlet.
2. Mixed air ductwork and plenums between air entrance and fan inlet or HVAC unit inlet.
3. HVAC supply ductwork between fan discharge, or HVAC unit discharge, and room terminal outlet.
4, HVAC return ductwork in unconditioned spaces or exterior.
5. HVAC plenums and unit housings not pre-insulated at factory or lined.
6. Rigid oval or round supply air ductwork.
C. Insulate each ductwork system specified above with the following types and thicknesses of insulation:
APPLICATION TYPE, THICKNESS
FLEXIBLE FLEXIBLE ELASTOMERIC**
FIBERGLASS
Interior; concealed; cold, hot or dual 1-1/2" "
temperature supply duct

3.5

INSTALLATION OF PIPING INSULATION:

General: Install insulation products in accordance with manufacturer's written instructions, and in accordance
with recognized industry practices to ensure that insulation serves its intended purpose.

Install insulation on pipe systems subsequent to installation of heat tracing, testing, and acceptance of tests.

Install insulation materials with smooth and even surfaces. Insulate each continuous run of piping with
full-length units of insulation, with single cut piece to complete run. Do not use cut pieces or scraps abutting
each other.

Clean and dry pipe surfaces prior to insulating. Butt insulation joints firmly together to ensure complete and
tight fit over surfaces to be covered.

Maintain integrity of vapor-barrier jackets on cold pipe insulation, and protect to prevent puncture or other
damage.

Do not use staples or tacks on vapor barrier jackets.

Seal vapor barrier penetrations with vapor barrier finish recommended by the manufacturer.

Seal fitting covers with PVC tape.

Cover all unions, check valves, and other in-line devices. Mark outer covering with indelible marker to
identify item covered.

Bl el a e

Neatly bevel and seal insulation at all exposed edges.
Cover valves, fittings and similar items in each piping system with equivalent thickness and composition of
insulation as applied to adjoining pipe run. Install factory molded, precut or job fabricated units (at Installer's

option) except where specific form or type is indicated.

Extend piping insulation without interruption through walls, floors and similar piping penetrations, except where
otherwise indicated.

See equipment insulation for removable insulation on accessible piping components.
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3.6 INSTALLATION OF DUCTWORK INSULATION:

3.7

3.8

A.

General: Install insulation products in accordance with manufacturer's written instructions, and in accordance
with recognized industry practices to ensure that insulation serves its intended purpose. For exterior ductwork,
install insulation with weather protection jacket.

Install insulation materials with smooth and even surfaces.

Clean and dry ductwork prior to insulating. Butt insulation joints firmly together to ensure complete and tight fit
over surfaces to be covered.

Maintain integrity of vapor-barrier on ductwork insulation, and protect it to prevent puncture and other damage.
1. Avoid the use of staples on vapor barrier jackets.
2. Seal vapor barrier penetrations with vapor barrier tape recommended by the manufacturer.

Extend ductwork insulation without interruption through walls, floors and similar ductwork penetrations, except
where otherwise indicated. Ducts subject to physical abuse in mechanical equipment rooms shall be protected
with a PVC or aluminum jacket.

Flexible Fiberglass Insulation: Cut back insulation to provide a 2 inch facing overlap at all seams. Seams shall
be stapled approximately 6 inches on center with outward clinching staples, then sealed with pressure-sensitive
tape matching the facing and designed for use with duct insulation. The underside of ductwork 30 inches or
greater shall be secured with mechanical fasteners and speed clips spaced approximately 18inches on center.
The protruding ends of the fasteners should be cut off flush after the speed clips are installed, and then sealed
with the same tape as specified above.

Corner Angles: Except for oven and hood exhaust duct insulation, install corner angles on all external corners of
insulation on ductwork in exposed finished spaces before covering with jacketing.

Adhere flexible elastomeric sheets to clean oil-free metal surface by compression fit method and full coverage of
adhesive. Seal butt joints with same adhesive. For exterior ductwork, notch insulation at reinforcements and
joint flanges to provide a smooth surface, unless the reinforcements or joints would penetrate the insulation.
Provide a minimum % inch cap over any penetrating item. Stagger all joints and seams on multi-layer insulation.

EXISTING INSULATION REPAIR:

Repair damaged sections of existing mechanical insulation, both previously damaged or damaged during this
construction period. Use insulation, install new jacket lapping and sealed over existing.

PROTECTION AND REPLACEMENT:

Replace damaged insulation which cannot be repaired satisfactorily, including units with vapor barrier damage
and moisture saturated units.

Protection: Insulation Installer shall advise Contractor of required protection for insulation work during
remainder of construction period, to avoid damage and deterioration.

END OF SECTION
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SECTION 23 20 00

PIPING

PART 1 - GENERAL

1.1

A.

PIPING

SUBMITTALS:

Refer to Division 1 and 23 00 00 Common Work Results for Mechanical for administrative and
procedural requirements for submittals.

Product Data:

1. Submit industry standards and manufacturer's technical product data, installation instructions, and
dimensioned drawings for each type of pipe and pipe fitting. Submit piping schedule showing
pipe or tube weight, fitting type, and joint type for each piping system.

2. Submit manufacturer's technical product data, including installation instructions for each type of
expansion compensation product. Submit expansion compensation schedule showing
Manufacturer's figure number, size, location, and features for each required expansion
compensation product.

3. Submit manufacturer's technical product data, including installation instructions for each type of
support and anchor. Submit pipe hanger and support schedule showing Manufacturer's figure
number, size, location, and features for each required pipe hanger and support.

Welding Certifications: Submit reports as required for piping work.

Brazing Certifications: Submit reports as required for piping work.

Shop Drawings: Submit manufacturer's assembly-type shop drawings for each type of expansion
compensation product, indicating dimensions, weights, required clearances and methods of assembly of

components.

Shop Drawings: Submit shop drawings for fabricated expansion loops indicating location, dimensions,
pipe sizes, and location and method of attachment of anchors.

Maintenance Data: Submit maintenance data and spare parts lists for each type of expansion
compensation product. Include this data, product data, and shop drawings in Maintenance Manual; in
accordance with requirements of Division 23.

Shop Drawings: Submit manufacturer's assembly-type shop drawings for each type of support and
anchor, indicating dimensions, weights, required clearances, and methods of assembly of components.

Product certificates signed by the manufacturer of hangers and supports certifying that their products meet
the specified requirements.

Maintenance Data: Submit maintenance data and parts list for each type of support and anchor. Include
this data, product data, and shop drawings in maintenance manual; in accordance with requirements of
Division 23.

Installers of mechanical grooved couplings shall be trained and certified by the coupling manufacturer.
1. Certification shall consist of training of field personnel. Crews installing Mechanical Grooved

Couplings shall be supervised on the job site by a person trained to the specific grooved coupling
manufacturer’s standards.
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1.2 QUALITY ASSURANCE:
A. Manufacturer's Qualifications: Firms regularly engaged in manufacturer of pipes and pipe fittings;

expansion compensation products; and supports and anchors of types and sizes required whose products
have been in satisfactory use in similar service for not less than 5 years.

B. Welder's Qualifications: All welders shall be qualified in accordance with ASME Boiler and Pressure
Vessel Code, Section IX, Welding and Brazing Qualifications.

C. Welding procedures and testing shall comply with the latest revisions of the applicable sections for B31,
of the ANSI/ASME standard codes for pressure piping, noted as follows: B31.2 - Fuel Gas Piping Code /
B31.5 - Refrigeration Piping / B31.9 - Building Service Piping Code.

D. Before any welding is performed, the contractor shall submit to the Project Manager, or his authorized, a
copy of the Manufacturer's Record of Welder or Welding Operator Qualification Tests and his Welding
Procedure Specification together with the Procedure Qualification Record as required by ASME Boiler
and Pressure Vessel Code.

E. Each manufacturer or contractor shall be responsible for the quality of welding done by his organization
and shall repair or replace any work not in accordance with these specifications.

F. Soldering and Brazing procedures shall conform to ANSI B9.1 Standard Safety Code for Mechanical
Refrigeration.

G. Codes and Standards:

1. EJMA Compliance: Construct expansion compensation products in accordance with standards of
the Expansion Joint Manufacturer's Association (EJMA).

2. Regulatory Requirements: Comply with applicable plumbing codes pertaining to product
materials and installation of supports and anchors.

3. NFPA Compliance: Hangers and supports shall comply with NFPA standard No. 13 when used as
a component of a fire protection system and NFPA Standard No. 14 when used as a component of
a standpipe system. NFPA 99 shall be used for medical gas systems.

4. UL and FM Compliance: Hangers, supports, and components shall be listed and labeled by UL
and FM where used for fire protection piping systems.

5. Duct Hangers: SMACNA Duct Manuals

6. MSS Standard Compliance:
a. Provide pipe hangers and supports of which materials, design, and manufacture comply

with MSS SP-69.
PART 2 PRODUCTS
2.1 MANUFACTURERS:
A. Acceptable Manufacturers: Subject to compliance with requirements, provide products by the following:

PIPING

1. Manufacturer’s Qualifications: Firms regularly engaged in manufacture of pipes and pipe fittings
of types and sizes required, whose products have been in satisfactory use in similar service for not
less than 5 years.
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2. Piping Connectors
a. Fernco, Inc.

2.2

23

PIPING

3. Pipe Thread Sealant
a. The Rectorseal Corp.

4. Drainage Piping Specialties, including backwater valves, drains, cleanouts, flashing flange and
vent flashing sleeve.

JR Smith

Zurn Industries
Wade

Josam

coow

5. Pipe Hangers and Supports:

B-Line Systems Inc.

ANVIL International

PHD Manufacturing, Inc.

Unistrut Metal Framing Systems

Hubbard Enterprises (Supports for domestic water piping)
Specialty Products Co. (Supports for domestic water piping.
Erico

T @meapoTp

Grinnell
6. Saddles, Shield and Thermal Shield Inserts:

ANVIL International

Pipe Shields, Inc.

B-Line

Snapp Itz

Erico

Value Engineered Products, Inc.

"o a0 oW

g. Grinnell
MATERIALS GENERAL:

Piping Materials: Provide pipe and tube of type, pressure and temperature ratings, capacities, joint type,
grade, size and weight (wall thickness or Class) indicated for each service. Where type, grade or class is
not indicated, provide proper selection as determined by Installer for installation requirements, and
comply with governing regulations and industry standards.

Pipe/Tube Fittings: Provide factory-fabricated fittings of type, materials, grade, class and pressure rating
indicated for each service and pipe size. Provide sizes and types matching pipe, tube, valve or equipment
connection in each case. Where not otherwise indicated, comply with governing regulations and industry
standards for selections, and with pipe manufacturer's recommendations where applicable.

COPPER TUBE AND FITTINGS:

Copper Tube: ASTM B 88; Type K or L as indicated for each service; hard-drawn temper, except as
otherwise indicated.
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B. Cast-Copper Solder-Joint Fittings: ANSI B16.18.

C. Wrought-Copper Solder-Joint Fittings: ANSI B16.22.

D. Cast-Copper Solder-Joint Drainage Fittings: ANSI B16.23 (drainage and vent with DW'V or tube).

E. Wrought-Copper Solder-Joint Drainage Fittings: ANSI B16.29.

F. Cast-Copper Flared Tube Fittings: ANSI B16.26.

24 CAST-IRON SOIL PIPES AND PIPE FITTINGS:

A. Hubless Cast-Iron Soil Pipe: FS WW-P-401 and CISPI Standards 301 and 310. Pipe and fittings shall be
marked with the collective trademark of the cast iron soil pipe institute or receive prior approval of the
engineer.

B. Cast-Iron Hub-and-Spigot Soil Pipe: ASTM A 74. Pipe and fittings shall be marked with the collective
trademark of the cast iron soil pipe institute or receive prior approval of the engineer.

C. Hubless Cast-Iron Soil Pipe Couplings: Neoprene gasket complying with ASTM C564, CISPI Standard
310 and stainless steel clamp holding band.

D. Heavy Duty Hubless Cast Iron Soil Pipe Couplings: Neoprene gasket coupling with ASTM C564. 304
stainless steel shield, minimum 0.15 inches thick, minimum 3 inches wide with 4 sealing bands up to 4
inch pipe, minimum 9 inches wide with 6 sealing bands up to 10 inch pipe.

1. Basis of Design: Husky SD 4000.
E. Cast-Iron Hub-and-Spigot Soil Pipe Fittings: Match soil pipe units; complying with ASTM A 74.
F. Neoprene Compression Gaskets: ASTM C 564.
2.5 MISCELLANEOUS PIPING MATERIALS/PRODUCTS:

A. Welding Materials: Except as otherwise indicated, provide welding materials as determined by Installer
to comply with installation requirements.

1. Comply with Section II, Part C, ASME Boiler and Pressure Vessel Code for welding materials.

B. Soldering Materials: All soldering materials shall be lead free.

1. 95-5 Tin-Antimony: ASTM B 32, Grade 95TA. Melting Range 450-470 degrees F.

2. Silver-Tin Alloy: Fed. Spec. QQ-S-571E, NSFC2. Melting Range 430 to 530 degrees F.

3 Flux: All flux shall be lead free, water soluble, and compatible with the solder and the materials
being joined. ASTM B813-93.

C. Piping Connectors for Dissimilar Non-Pressure Pipe: Elastomeric annular ring insert, or elastomeric

PIPING

flexible coupling secured at each end with stainless steel clamps, sized for exact fit to pipe ends and
subject to approval by plumbing code.

1. Manufacturer: Subject to compliance with requirements, provide piping connectors of the
following:

a. Husky Technologies (Husky SD 4000):
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Pipe Thread Sealant Material: Except as otherwise indicated, provide all pipe threads with the sealant
material as recommended by the manufacturer for the service.

PIPE HANGERS & SUPPORTS:

Hangers and support components shall be factory fabricated of materials, design, and manufacturer
complying with MSS SP-69.

1.

2.

Components shall have galvanized coatings where installed for piping and equipment that will not
have field-applied finish.

Pipe attachments shall have nonmetallic coating for electrolytic protection where attachments are
in direct contact with copper tubing.

Adjustable Clevis Hanger: MSS Type.

1.
2.
3.

Steel Pipe, size 3/8" thru 30", Type 1.
Non-insulated Copper Pipe, size 1/2" thru 4", Type 1. (PVC Coated)
Cast Iron Pipe, size 4" thru 24", Type 1.

Adjustable Swivel Ring for Non-insulated Pipe: MSS Type .

1.
2.

Steel Pipe, size 1/2" thru 8", Type 7.
Copper Pipe, size 1/2" thru 4", Type 7 (PVC Coated)

Pipe Clamps: MSS Type .

1.
2.

Steel Pipe, size 3/4" thru 24", Type 8.
Copper Pipe, size 1/2" thru 4", Type 8 (PVC Coated).

U Bolts: MSS Type .

1.
2.

Steel Pipe, size 1/2" thru 30" Type 24
Copper Pipe, size 1/2" thru 8", Type 24 (PVC Coated).

Straps: MSS Type 26.

Pipe Stanchion Saddle: MSS Type 37.

Yoke & Roller Hanger: MSS Type 43

Hanger Rods: Continuous threaded steel, sizes as specified.

Hangers:

1.

2.

Hot Pipes:

a. 1/2" through 1-1/2": Adjustable wrought steel ring.
b. 2" through 5": Adjustable wrought steel clevis.

C. 6" and Over: Adjustable steel yoke and cast iron roll.
Cold Pipes:

a. 1/2" through 1-1/2": Adjustable wrought steel ring.
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2.7

b. 2" and Over: Adjustable wrought steel clevis.

3. Multiple or Trapeze: Structural steel channel (with web vertical and engineered for the specific
applications), with welded spacers and hanger rods. Provide cast iron roll and base plate for hot
pipe sizes six inches and over. Provide hanger rods one size larger than for largest pipe in trapeze.
If the deflection at center of trapeze exceeds 1/360 of the distance between the end hangers, install
an additional hanger at mid-span or use a larger channel.

Wall Supports for Horizontal Steel Pipe:
1. Y inch through 4inches: Offset or straight j-hook.

2. 4 inches and Over: Welded steel bracket Type 31, 32 or 33 and wrought steel clamp. Provide
adjustable steel yoke and cast iron roll Type 44 for hot pipe 200° F and over and for sizes six
inches and over.

Supports for Vertical Pipe: Steel riser clamp. Type 8.
Upper Attachments:
1. For attaching hanger rods to structural steel I-beams:
a. Provide adjustable beam clamp, MSS-Type 21. Attach to bottom flange of beam.
2. For attaching hanger rods to bar joists:

a. When bottom chord is constructed of structural steel angles, provide square washer. Place
hanger rod between backs of the two angles and support with the washer and dual locking
nuts on top of the angles. Spot weld washer to angles.

b. When bottom chord is constructed of round bars, provide Elcen No. 137 bar joint washer or
equal.

SADDLES AND THERMAL SHIELD INSERTS:

Protection Saddles: MSS Type 39; fill interior voids with segments of insulation matching adjoining
insulation.

Protection Shields: MSS Type 40; 180 degrees arc, galvanized steel, minimum 12 inches long, to prevent
crushing of insulation.

Thermal Shield Inserts: Provide 100-psi minimum compressive strength, waterproof, asbestos free
calcium silicate, encased with a sheet metal enclosure. Insert and shield shall cover the entire
circumference or the bottom half circumference of the pipe as required by Part 3 of this Specification, and
shall be of length recommended by the manufacturer for pipe size and thickness of insulation. For cold
piping, calcium silicate shall extend beyond the sheet metal shield to allow overlap of the vapor barrier.
Where piping 4 inches and larger is supported on trapeze or pipe rollers, provide double thickness shields.
For piping 12 inches and over, provide 600 psi calcium silicate structural insert.

PART 3 - EXECUTION

3.1

PIPING

EXAMINATION:
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A. Verify all dimensions by field measurements. Verify that all water distribution piping may be installed in

3.2

PIPING

accordance with pertinent codes and regulations, and original design, and the referenced standards.

Examine rough-in requirements for plumbing fixtures and other equipment having water connections to
verify actual locations of piping connections prior to installation.

Do not proceed until unsatisfactory conditions have been corrected.

Examine areas and conditions under which expansion compensation products are to be installed. Do not
proceed with work until unsatisfactory conditions have been corrected in manner acceptable to Installer.
Coordinate anchor locations & loads with Structural Engineer.

Examine areas and conditions under which supports, and anchors are to be installed. Do not proceed with
work until unsatisfactory conditions have been corrected in manner acceptable to Installer.

PIPING INSTALLATION:

General: Install pipes and pipe fittings in accordance with recognized industry practices which will
achieve permanently-leakproof piping systems, capable of performing each indicated service without
piping failure. Install each run with minimum joints and couplings, but with adequate and accessible
unions for disassembly and maintenance/replacement of valves and equipment. Reduce sizes (where
indicated) by use of reducing fittings. Align piping accurately at connections, within 1/16 inch
misalignment tolerance.

1. Comply with ANSI B31 Code for Pressure Piping.

2. Electrical Equipment Spaces: Do not run piping through transformer vaults and other electrical or
electronic equipment spaces and enclosures. Only piping serving this type of equipment space
shall be allowed.

3. Locations and Arrangements: Drawings (plans, schematics, and diagrams) indicate the general

location and arrangement of piping systems. Locations and arrangements of piping take into
consideration pipe sizing and friction loss, expansion, pump sizing, and other design
considerations. So far as practical, install piping as indicated.

4. Use fittings for all changes in direction and all branch connections.

5. Install piping at right angles or parallel to building walls. Diagonal runs are not permitted, unless
expressly indicated.

6. Conceal all pipe installations in walls, pipe chases, utility spaces, above ceilings, below grade or
floors, unless indicated to be exposed to view.

7. Install piping tight to slabs, beams, joists, columns, walls, and other permanent elements of the
building. Provide space to permit insulation applications, with 1 inch clearance outside the
insulation. Allow sufficient space above removable ceiling panels to allow for panel removal.

8. Locate groups of pipes parallel to each other, spaced to permit applying insulation and servicing of
valves.

9. Install drains in pressure pipe systems at all low points in mains, risers, and branch lines consisting

of a tee fitting, % inch ball valve, and short % inch threaded end nipple and cap with chain.

10.  Install piping free of sags or bends and with ample space between piping to permit proper
insulation applications.

11.  Fire and Smoke Wall Penetrations: Where pipes pass through fire and smoke rated walls,
partitions, ceilings, and floors, maintain the fire and smoke rated integrity. Refer to Division 23,
Sections 23 05 18 and 23 05 07 for materials.

12.  Exterior Wall Penetrations: Seal pipe penetrations through exterior walls using sleeves and
mechanical sleeve seals (See Section 23 05 18). Pipe sleeves smaller than 6 inch shall be steel;
pipe sleeves 6 inches and larger shall be sheet metal.

13.  Anchor piping to ensure proper direction of expansion and contraction.

14.  Coordinate foundation and all other structural penetrations with structural engineer.
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33

34

PIPING

15.  Install drainage piping with a minimum 1/8" per foot downward slope in the direction of the drain
and maximum slope of '4" per foot.

16.  Install pipe connections to pumps, compressors, etc. with adequate allowance for movement and
vibration. Support connections so the equipment does not carry weight.

Sanitary Waste and Vent; Roof Drain and Storm Drain Piping:

1. Install plumbing drainage piping with % inch per foot (2 percent) downward slope in direction of
drain for piping 3 inches and smaller, and 1/8 inch per foot (1 percent) for piping 4 inch and larger.
Install cast iron pipe in accordance with the Cast Iron Soil Pipe Institute Handbook.

2. Install 1 inch thick extruded polystyrene over underground drainage piping that is above frost line
and not under building. Provide width to extend minimum of 12 inches beyond each side of pipe.
Install directly over pipe, centered on pipe center line.

3. Make changes in direction for drainage and vent piping using appropriate 45 degree wyes, half-
wyes, or long sweep quarter, sixth, eighth, or sixteenth bends. SANITARY CROSSES OR
SHORT QUARTER BENDS SHALL NOT BE USED IN DRAIN PIPING.

4. Provide thrust restraints (bracing to structure or rodded joints) at branches and changes in direction
for cast iron pipe 5 inches and larger suspended within the building.

5. Where cast iron piping is suspended in excess of 18 inches on single rod hangers, sway bracing
shall be provided to prevent shear at the joints.

6. Install underground drain piping to conform with the plumbing code, and in accordance with the
Cast Iron Soil Pipe Institute Engineering Manual.

7. Lay piping beginning at low point of system, true to grades and alignment indicated, with
unbroken continuity of invert.

8. Place bell ends or groove ends of piping facing upstream.

9. Install gaskets in accordance with manufacturer's recommendations for use of lubricants, cements,

and other special installation requirements.

10.  Install sub-surface drain piping according to requirements of the soils engineers requirements
when required and connect to storm sewer / sump pump.

11.  Grade trench bottoms to provide a smooth, firm, and stable foundation, free from rock, throughout
the length of the pipe.

12.  Remove unstable, soft, and unsuitable materials at the surface upon which pipes shall be laid, and
backfill with clean sand or pea gravel to indicated invert elevation.

13.  Shape bottom of trench to fit the bottom 1/4 of the circumference of pipe. Fill unevenness with
tamped sand. At each pipe joint dig bell holes to relieve the bell of the pipe of all loads, and to
ensure continuous bearing of the pipe barrel on the foundation.

PIPING SYSTEM JOINTS:
General: Provide joints of type indicated in each piping system.

Thread pipe in accordance with ANSI B2.1; cut threads full and clean using sharp dies. Ream threaded
ends to remove burrs and restore full inside diameter. Apply pipe joint compound, or pipe joint tape
(Teflon) where recommended by pipe/fitting manufacturer, on male threads at each joint and tighten joint
to leave not more than 3 threads exposed.

Solder copper tube-and-fitting joints with silver solder or 95-5 tin-antimony. Cut tube ends squarely,
ream to full inside diameter, and clean outside of tube ends and inside of fittings. Apply solder flux to
joint areas of both tubes and fittings. Insert tube full depth into fitting, and solder in manner which will
draw solder full depth and circumference of joint. Wipe excess solder from joint before it hardens.

Hubless Cast-Iron Joints: Comply with coupling manufacturer's installation instructions. Use pre-set
torque wrench set to 80 in-1bs on heavy duty couplings.

PIPE JOINT CONSTRUCTION:
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A. Soldered Joints: Comply with the procedures contained in the AWS “Soldering Manual”.

B. Brazed Joints: Comply with the procedures contained in the AWS “Brazing Manual”. CAUTION:
Remove stems, seats, and packing of valves and accessible internal parts at piping specialties before
brazing.

C. Fill all medical gas and refrigerant pipe and fittings during brazing with an inert gas, i.e., nitrogen or
carbon dioxide, to prevent formation of scale.

D. Heat joints using oxy-acetylene torch. Heat to proper and uniform temperature.

E. For all copper piping, ream and remove all burrs prior to making joints.

F. Threaded Joints: Conform to ANSI B1.20.1.

G. Damaged Threads: Do not use pipe with threads that are corroded or damaged. If a weld opens during
cutting or threading operations, that portion of pipe shall not be used.

3.5 PIPE FITTINGS:

A. Use dielectric waterway fittings where dissimilar metals are connected. Isolate building distribution gas
piping with dielectric unions from gas main for cathodic protection.

B. Make reductions in size with reducing fittings.

C. All screwed nipples from copper fittings shall be red brass.

3.6 PIPING APPLICATION:

A. Domestic Hot and Cold Water - Inside Building:
1. Above Grade Inside Building:

a. 6 inches and Smaller: Type L, hard drawn copper tube with wrought copper or bronze
fittings lead free soldered joints, or schedule 40 galvanized steel pipe AS3 grade B, ERW,
with galvanized grooved end fittings.

B. Sanitary Drainage and Vents - Inside Building:

PIPING

1. Above Grade: Service weight cast iron, no-hub type with neoprene gaskets; service weight cast
iron, hub and spigot type with neoprene gaskets; or DWV copper with wrought copper of cast
brass fittings.

a. Provide heavy duty no hub couplings 4" wide 304 stainless steel shield on pipe, with six (6)
stainless steel clamps mounted in series on the following:

1) Sanitary vent piping 4" and larger
2) Sanitary piping 3" and larger
3) All storm piping

2. Below Grade: Match the existing piping being connected to.

3. Cleanout Openings: Two-way type, 1-1/4 inch nominal size minimum and located such that long
lines can be entered from both ends. Lubricate plugs at installation.
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3.7

A.

3.8

PIPING

EXPOSED PIPING IN FINISHED AREAS:

Plumbing piping and fittings which are exposed (and uninsulated) in finished areas generally occupied by
people including, but not limited to, kitchens, animal cagewash/equipment washing rooms, hospital
autoclave or sterilizing rooms shall be installed with a smooth, high polish, durable chrome plated finish.

PIPING TESTS:

General: Provide temporary equipment for testing, including pump and gauges. Test piping system
before insulation is installed wherever feasible, and remove control devices before testing. Test each
section of each piping system independently but do not use piping system valves to isolate sections where
test pressure exceeds valve pressure rating. Fill each section with water and pressurize for indicated
pressure and time.

Test all piping systems as specified. Correct leaks by remaking joints. Remove equipment not able to
withstand test procedure during test.

Work to be installed shall remain uncovered until the required tests have been completed.
Piping which is to be concealed shall be tested before being permanently enclosed.

As soon as work has been completed, conduct preliminary tests to ascertain compliance with specified
requirements. Make repairs or replacements as required.

Give a minimum of twenty-four hours notice to Engineer of dates when acceptance test will be conducted.
Conduct tests as specified for each system in presence of University Project Manager or agency having
jurisdiction or his representative. Submit three (3) copies of successful tests to the Engineer for his
review. Report shall state system tested and date of successful test.

Contractor shall obtain certificates of approval, acceptance and compliance with regulations of agencies
having jurisdiction. Work shall not be considered complete until such certificates have been delivered by
the Engineer to the Owner.

All costs involved in these tests shall be borne by Contractor.
System Tests

1. Hydrostatic Test: The test shall be accomplished by hand pumping the system to the specified
water pressure, and maintaining that pressure until the entire system has been inspected for leaks,
but in no case for a time period of less than four hours.

Domestic water systems: 100 psig or 150 percent of system pressure, whichever is greater.
Heating water: 100 psig or 150 percent of operating pressure, whichever is greater.
Chilled water: 100 psig or 150 percent of system pressure, whichever is greater.
Condenser water: 100 psig or 150 percent of system pressure, whichever is greater.

apoow

2. Compressed Air or Nitrogen Test: Compressed air tests may be substituted for hydrostatic tests
only when ambient conditions or existing building conditions prohibit safe use of hydrostatic
testing and must be reviewed by the Engineer prior to any testing. For tests of this type, the piping
system shall be subjected to the gas pressure indicated for that specific system. The piping capped
or plugged and water-pumped with oil free air, or a nitrogen bottle shall be introduced into the
entire system to the pressure specified. The system shall maintain that pressure for the duration of
a soapy water test of each joint.
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PIPING

3. Waste, Drain and Vent Piping: All waste and vent piping, including building drain, roof drain and
building sewer, shall be subjected to a water test. All openings in the piping system shall be
tightly closed, except the highest opening, and the system filled with water to the point of
overflow. The water shall be kept in the system, or in the portion under test, for at least 15
minutes before inspection starts; the system shall then be tight to all points. No section shall be
tested with less than a ten foot head of water. Roof drain shall be closed at the lowest point and
filled with water to the point of overflow.

4. Sump Pump Discharge: With water in sump and pump running at full capacity, check for leaks
until satisfied that system is tight.
5. Repair piping systems sections which fail required piping test, by disassembly and re-installation,

using new materials to extent required to overcome leakage. Do not use chemicals, stop-leak
compounds, mastics, or other temporary repair methods.

6. Drain test water from piping systems after testing and repair work has been completed.

7. Gas Pipe Testing: Test with air, nitrogen or carbon dioxide with a pressure 1-1/2 times the
proposed maximum working pressure, but not less than 3 psig. Test systems having a volume of
10 cubic feet or less for a period of not less than 10 minutes and larger systems for a period of not
less than Y2 hour for each 500 cubic foot of pipe volume or fraction thereof without showing any
drop in pressure. Fully purge gas piping after piping has been checked.

UNDERGROUND PIPE INSTALLATION:
Clean fittings, nipples and other field joints thoroughly before coating.

Protect gray and ductile cast iron pipe installed below grade with polyethylene encasement applied in
strict accordance with ANSI/AWWA C105/A21.5.

Install ductile iron pipe below grade as prescribed by AWWA C600.

Provide concrete thrust block and ¥ inch steel threaded tie bar at each direction change on underground
pressure pipe. Imbed tie bar in thrust block and connect to upstream fitting. Paint tie bar with two coats
of bitumastic #50 paint.

Bury all outside water piping minimum 5 feet-0 inches below grade to top of pipe.
PREPARATION:

Proceed with installation of hangers, supports and anchors only after required building structural work has
been completed in areas where the work is to be installed. Correct inadequacies including (but not limited
to) proper placement of inserts, anchors and other building structural attachments. Review Structural
Drawings to obtain structural support limitations.

Prior to installation of hangers, supports, anchors and associated work, Installer shall meet at project site
with Contractor, installer of each component of associated work, inspection and testing agency
representatives (if any), installers of other work requiring coordination with work of this section and
Architect/Engineer for purpose of reviewing material selections and procedures to be followed in
performing the work in compliance with requirements specified. Provide Shop Drawing showing method
and support locations from structure.

INSTALLATION OF BUILDING ATTACHMENTS:
Install building attachments within concrete or on structural steel. Space attachments within maximum
piping span length indicated in MSS SP-69. Install additional attachments at concentrated loads,

including valves, flanges, guides, strainers, expansion joints, and at changes in direction of piping. Install
concrete inserts before concrete is placed; fasten insert to forms. Where concrete with
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PIPING

compressive strength less than 2500 psi is indicated, install reinforcing bars through openings at top of
inserts.

Existing Construction:

1. In existing concrete construction, drill into concrete slab and insert and tighten expansion anchor
bolt. Connect anchor bolt to hanger rod. Care must be taken in existing concrete construction not
to sever reinforcement rods or tension wires.

INSTALLATION OF HANGERS AND SUPPORTS:

Install hangers, supports, clamps and attachments to support piping properly from building structure;
comply with MSS SP-69. Arrange for grouping of parallel runs of horizontal piping to be supported
together on field fabricated, heavy-duty trapeze hangers where possible. Install supports with maximum
spacings complying with MSS SP-69. Where piping of various sizes is supported together by trapeze
hangers, space hangers for smallest pipe size or install intermediate supports for smaller diameter pipe.
Do not use wire or perforated metal to support piping, and do not support piping from other piping.

Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers and other
accessories.

Support fire-water piping independently from other piping systems.

Prevent electrolysis and abrasion in support of copper tubing by use of hangers and supports which are
plastic coated, or with EPDM isolation strips. Duct tape or copper coated hangers are not acceptable.

Install hangers and supports to allow controlled movement of piping systems, to permit freedom of
movement between pipe anchors, to facilitate action of expansion joints, expansion loops, expansion

bends and similar units and within 1'-0" of each horizontal elbow.

Load Distribution: Install hangers and supports so that piping live and dead loading and stresses from
movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes, and so that maximum pipe
deflections allowed by ANSI B31.9 Building Services Piping Code is not exceeded.

Insulated Piping: Comply with the following installation requirements.

1. Clamps: Attach clamps, including spacers (if any), to piping with clamps projecting through
insulation; do not exceed pipe stresses allowed by ANSI B31.

2. Saddles: Install Protection saddles where supported by pipe rollers. Fill interior voids with
segments of insulation that match adjoining pipe insulation.

3. Shields: Install galvanized steel protection shields, on all insulated piping 2 inches and less,

except where required to be clamped. Where necessary to prevent dislocation, strap shield to pipe
with wire ties or "Zip Strips".

4. Thermal Inserts: Provide thermal shield inserts at all supports for all insulated piping over 2
inches and for all piping required to be clamped. Provide 180 percent inserts at clevis and roller
hangers. Provide 360 percent inserts for all trapeze and clamped supports.

Install medical gas piping hangers with the following maximum spacing.

1/2" Pipe Size: 6' O.C.

3/4" Pipe Size: 7' O.C., 1" pipe size: &'
1-1/4" or Larger Pipe Size: 9' O.C.
1-1/2" and larger: 10'

PO
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PIPING

5. Vertical Piping: Every floor level.
Support horizontal cast iron pipe as follows:

1. Hub & Spigot: All sizes.

a. 10 ft. max spacing: min of one (1) hanger per pipe section close to joint on the barrel. Also
at change of direction and branch connections.

b. Support vertical cast iron pipe at each story height and at its base. Secure vertical hub and
spigot pipe immediately below the hub.

C. Use hanger rods same size as for steel pipe.

2. No-Hub: All sizes

a. With Clamp-All and Anaheim Series 4000 stainless steel couplings and MG cast iron
couplings: one hanger to each joint.

b. With all other stainless steel band type couplings: one hanger to each side of joint.

C. Support all horizontal cast iron pipe within 18 inches of each joint and with 5 feet
maximum spacing between hangers, except that pipe exceeding 5 feet in length shall be
supported at intervals no greater than 10 feet.

d. Use hanger rods same size as for steel pipe.

e. Support vertical cast iron pipe at each story height and at its base. Support vertical no-hub
pipe so that the weight is carried from the pipe to the support and not from the joint to the
support.

Place a hanger within one foot of each horizontal elbow.
Use hangers which are vertically adjustable 1-1/2 inch minimum after piping is erected.

Support vertical steel and copper piping at every story height but at not more than 15 foot intervals for
steel and 10 feet for copper.

Where several pipes can be installed in parallel and at same elevation, provide trapeze hangers.
Where practical, support riser piping independently of connected horizontal piping.

Each pipe drop to equipment shall be adequately supported. All supporting lugs or guides shall be
securely anchored to the building structure.

Securely anchor and support plumbing domestic water piping in chases or walls. Use factory
manufactured clamps and brackets connected to fixture s, waste/vent piping or brackets connected to
studs. Wires or straps will not be permitted.

1. When copper supplies are connected to flush valves, support the tubing by the studs or by a
fixture, not by clamping to waste/vent piping.
2. Prevent copper tubes from making contact with steel brackets using fire retardant polyethylene

inserts or other diclectric insulating material. Duct tape shall not be used.

Install anchors and fasteners in accordance with manufacturer's recommendations and the following:

1. In the event a self-drilling expansion shield or machine bolt expansion shield is considered to have
been installed improperly, the Contractor shall make an acceptable replacement or demonstrate the

stability of the anchor by performing an on-site test under which the anchor will be subjected to a
load equal to twice the actual load.
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2, Powder-driven fasteners may be used only where they will be concealed after the construction is

3.13

3.14

PIPING

complete. Where an occasional fastener appears to be improperly installed, additional fastener(s)
shall be driven nearby (not closer than 6 inches) in undisturbed concrete. Where it is considered
that many fasteners are improperly installed, the Contractor shall test load any 50 successively
driven fasteners. If 10 percent or more of these fasteners fail, the Contractor shall utilize other
fastening means as approved and at no additional cost to the Owner.

3. Hangers for piping and ducts shall be attached to cellular steel floor decks with steel plates and
bolted rod conforming to the steel deck manufacturer's requirements. Where the individual hanger
load exceeds the capacity of a single floor deck attachment, steel angles, beams or channels shall
be provided to span the number of floor deck attachments required.

4. Welding may be used for securing hangers to steel structural members. Welded attachments shall
be designed so that the fiber stress at any point of the weld or attachment will not exceed the fiber
stress in the hanger rod.

INSTALLATION OF ANCHORS:

Install anchors at proper locations to prevent stresses from exceeding those permitted by ANSI B31.9, and
to prevent transfer of loading and stresses to connected equipment.

Fabricate and install anchor by welding steel shapes, plates and bars to piping and to structure. Comply
with ANSI B31.9 and with AWS Standards D1.1.

Where expansion compensators are indicated, install anchors in accordance with expansion unit
manufacturer's written instructions, to control movement to compensators.

Anchor Spacings: Where not otherwise indicated, install anchors at ends of principal pipe-runs, at
intermediate points in pipe-runs between expansion loops and bends. Make provisions for preset of
anchors as required to accommodate both expansion and contraction of piping. Provide shop drawing for
review by Engineer.

ADJUSTING AND CLEANING:

General: Clean exterior surfaces of installed piping systems of superfluous materials, and prepare for
application of specified coatings (if any). Flush out piping systems with clean water before proceeding
with required tests. Inspect each run of each system for completion of joints, supports and accessory
items.

1. Inspect pressure piping in accordance with procedures of ASME B31.

Disinfect all potable water mains and water service piping in accordance with local and health department
requirements. Submit test results report.

Clean and flush hydronic piping systems. Remove, clean, and replace strainer screens. After cleaning
and flushing hydronic piping system, but before balancing, remove disposable fine mesh strainers in
pump suction diffusers. Flush each new system with the University Representative present. Fill each new
system with the proper chemicals and with the University Representative present.

Chemical Treatment: Provide a water analysis prepared by the chemical treatment supplier to determine
the type and level of chemicals required for prevention of scale and corrosion. Perform initial treatment
after completion of system testing.

Hanger Adjustment: Adjust hangers to distribute loads equally on attachments and to achieve indicated

slope of pipe. Cut off the bottom of threaded rods so they are no more than one rod diameter below the
bottom nut.
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F. Touch-Up Painting: Immediately after erection of anchors and supports, clean field welds and abraded
areas of shop paint and paint exposed areas with same material as used for shop painting to comply with
SSPC-PA-1 requirements for touch-up of field-painted surfaces.
1. Touch-Up Painting: Cleaning and touch-up painting of field welds, bolted connections, and
abraded areas of the shop paint on miscellaneous metal is specified in Division 9 section
"Painting" of these specifications.
G. For galvanized surfaces clean welds bolted connections and abraded areas and apply galvanizing repair
paint to comply with ASTM A 780.
3.15 COMMISSIONING:
A. Fill system and perform initial chemical treatment.
B. Check expansion tanks to determine that they are not air bound and that the system is completely full of
water.
C. Before operating the system perform these steps:

PIPING

Open valves to full open position. Close coil bypass valves.

Remove and clean strainers.

Check pump for proper rotation and proper wiring.

Set automatic fill valves for required system pressure.

Check air vents at high points of systems and determine if all are installed and operating freely
(automatic type) or to bleed air completely (manual type).

Set temperature controls so all coils are calling for full flow.

Check operation of automatic bypass valve.

Check and set operating temperature of boilers, chillers, and cooling towers to design
requirements.

9. Lubricate motors and bearings.

arON =
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END OF SECTION
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SECTION 23 21 16

PIPING SPECIALTIES
PART 1 - GENERAL
1.1 DESCRIPTION OF WORK:
A. Extent of piping specialties work required by this section is indicated on drawings and schedules and by

requirements of this section.

B. Piping specialties furnished as part of factory-fabricated equipment, are specified as part of equipment
assembly in other Division-23 sections.

1.2 QUALITY ASSURANCE:

A. Manufacturer's Qualifications: Firms regularly engaged in manufacture of piping specialties of types
and sizes required, whose products have been in satisfactory use in similar service for not less than 5
years.

B. Codes and Standards:

1. FCI Compliance: Test and rate "Y" type strainers in accordance with FCI 73-1 "Pressure Rating
Standard for "Y" Type Strainers". Test and rate other type strainers in accordance with FCI 78-1
"Pressure Rating Standard for Pipeline Strainers Other than "Y" Type".

2. ASME B 31.9 "Building Services Piping" for materials, products, and installation.

Safety valves and pressure vessels shall bear the appropriate ASME label.

4. Fabricate and stamp air separators and compression tanks to comply with ASME Boiler and
Pressure Vessel Code, Section VIII, Division 1.

5. ASME "Boiler and Pressure Vessel Code", Section I1X, "Welding and Brazing Qualification" for
qualifications for welding processes and operators.

w

1.3 SUBMITTALS:

A. Product Data: Submit manufacturer's technical product data, including installation instructions, and
dimensioned drawings for each type of manufactured piping specialty. Include pressure drop curve or
chart for each type and size of pipeline strainer. Submit schedule showing manufacturer's figure
number, size, location, and features for each required piping specialty.

B. Shop Drawings: Submit for fabricated specialties, indicating details of fabrication, materials, and
method of support.
C. Maintenance Data: Submit maintenance data and spare parts lists for each type of manufactured piping

specialty. Include this data, product data, and shop drawings in maintenance manual; in accordance
with requirements of Division 23.

PART 2 - PRODUCTS
2.1 MANUFACTURERS:

A. Manufacturer: Subject to compliance with requirements, provide products by one of the following:
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1. Pipe Escutcheons:

a. Chicago Specialty Mfg. Co.
b. Producers Specialty & Mfg. Corp.

c. Sanitary-Dash Mfg. Co.
22 PIPE ESCUTCHEONS:

A. General: Provide pipe escutcheons as specified herein with inside diameter closely fitting pipe outside
diameter, or outside of pipe insulation where pipe is insulated. Select outside diameter of escutcheon to
completely cover pipe penetration hole in floors, walls, or ceilings; and pipe sleeve extension, if any.
Furnish pipe escutcheons with nickel or chrome finish for occupied areas, prime paint finish for

unoccupied areas.

B. Pipe Escutcheons for Moist Areas: For waterproof floors, and areas where water and condensation can
be expected to accumulate, provide cast brass or sheet brass escutcheons, solid or split hinged.

C. Pipe Escutcheons for Oversized Holes: Provide sheet steel escutcheons, solid or split hinged.
PART 3 - EXECUTION
3.1 INSTALLATION OF PIPING SPECIALTIES:
A. Pipe Escutcheons: Install pipe escutcheons on each pipe penetration thru floors, walls, partitions, and
ceilings where penetration is exposed to view; and on exterior of building. Secure escutcheon to pipe or

insulation so escutcheon covers penetration hole, and is flush with adjoining surface.

B. For BSL-3 spaces, the wall penetration shall be sealed air tight prior to installation of escutcheons.

END OF SECTION
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SECTION 23 30 00
HVAC AIR DISTRIBUTION

PART 1 - GENERAL

1.1 DESCRIPTION OF WORK:
A. Extent of metal ductwork is indicated on drawings and in schedules, and by requirements of this section.
DUCT SERVICE TYPE/CONSTRUCTION
Rectangular supply air from discharge of terminal Galvanized sheet metal /spiral round and oval or
box/fan to air devices (low pressure). rectangular
General building exhaust. Galvanized sheet metal (lined as noted on drawings);

factory or shop fabricated.

Bio-hazard room air and Bio-safety cabinets exhaust air. | 304 stainless steel all welded construction; factory or
shop fabricated.

OR

Match existing exhaust ductwork material to the system
serving the rooms being remodeled.

B. Refer to other Division-23 sections for testing, adjusting, and balancing of metal ductwork systems.
1.2 DEFINITIONS:
A. Low Pressure Duct: Duct required by the drawings, specifications, or referenced standards to be

constructed to 2" or less, positive or negative pressure class.

B. Medium or High Pressure Duct: Duct required by the drawings, specifications, or referenced standards to
be constructed to greater than 2" positive or negative pressure class.

1.3 QUALITY ASSURANCE:

A. Manufacturer's Qualifications: Firms regularly engaged in manufacture of metal ductwork products of
types, materials, and sizes required, whose products have been in satisfactory use in similar service for not
less than 5 years.

B. Installer's Qualifications: Firm with at least 3 years of successful installation experience on projects with
metal ductwork systems similar to that required for project.

C. References to SMACNA, ASHRAE and NFPA are minimum requirements, the Contractor shall fabricate,
construct, install, seal and leak test all ductwork as described in this specification and as shown on the

drawings, in addition to these minimum standard references.

D. Codes and Standards:
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1.4

1.5

SMACNA Standards: Comply with the current SMACNA "HVAC Duct Construction Standards,
Metal and Flexible" for fabrication and installation of metal ductwork. Comply with SMACNA
"HVAC Air Duct Leakage Test Manual" for testing of duct systems.

NFPA Compliance: Comply with NFPA 90A "Standard for the Installation of Air Conditioning and
Ventilating Systems" and NFPA 90B "Standard for the Installation of Warm Air Heating and Air
Conditioning Systems".

NFPA Compliance: Construct sound attenuators using acoustical fill complying with NFPA 90A, "Air
Conditioning and Ventilating Systems."

ASTM Compliances: Comply with applicable requirements of ASTM E90 and E477.

AMCA 1011 CRP Compliance

SMACNA Industrial Construction Standards.

Field Reference Manual: Have available for reference at project field office, copy of the current SMACNA
"HVAC Duct Construction Standards, Metal and Flexible", and the current SMACNA "HVAC Air Duct
Leakage Test Manual".

SUBMITTALS:
Product Data:

Submit manufacturer's technical product data and installation instructions for ductwork materials and
products. Provide product data for manufactured joining systems. Include sound attenuation by
octave band for sound rated flexible duct.

Submit manufacturer's technical product data, including performance data for each size and type of air
terminal, sound attenuator, louver and air device furnished; schedule showing drawing designation,
room location, number furnished, model number, size, and accessories furnished; and installation and
start-up instructions.

Shop Drawings: Submit manufacturer's assembly-type shop drawings indicating dimensions, weight
loadings, required clearances, and methods of assembly of components.

Wiring Diagrams: Submit ladder-type wiring diagrams for electric power and control components,
clearly indicating required field electrical connections.

Shop Drawings: Submit %4” scaled fabrication and layout drawings of metal ductwork and fittings
including, but not limited to, duct sizes, locations, elevations, and slopes of horizontal runs, wall and floor
penetrations, and connections. Show interface and spatial relationship between ductwork and proximate
equipment. Show modifications of indicated requirements, made to conform to local shop practice, and how
those modifications ensure that free area, materials, and rigidity are not reduced.

Clean Duct Protocol Procedures: Submit written procedures confirming compliance with the clean duct
protocol.

Record Drawings: At project closeout, submit record drawings of installed systems, in accordance with
requirements of Divisions 1 and 23.

Maintenance Data: Submit maintenance data and parts lists for metal ductwork materials, products, sound
attenuators, each type of air terminal, maintenance data with cleaning instructions for finishes and spare
parts lists for all air devices. Include this data, product data, shop drawings, and record drawings in
maintenance manual; in accordance with requirements of Divisions 1 and 23.

DELIVERY, STORAGE, AND HANDLING:
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A. Protection: Protect ductwork, accessories and purchased products from damage during shipping, storage

and handling. Prevent end damage and prevent dirt and moisture from entering ducts, fittings and products.

B. Storage: Store ductwork, fittings and products inside elevated from floor on pallets and protected from
weather, dirt, dust and debris.

C. Clean Duct Protocol: Contractor shall take every precaution to prevent contamination of all/supply duct.
Develop procedures similar or more substantial than the following:

10.

I1.

12.

13.

In the shop: The inside of ductwork shall be wiped down after fabrication with an oil cutting solvent to
remove fabrication oils. All ductwork 96 and less in any single dimension shall be assembled in the
shop, with plastic film placed over the open ends.

In transport: Ductwork shall be shipped in closed trucks or trailers on pallets. End covers shall be
maintained at all times.

At the site: Minimize ductwork in storage — “just in time” delivery is encouraged. Ductwork shall be
stored on pallets in weather-tight enclosures. Ductwork may be stored on pallets in the building if the
building is weather-tight, in a dedicated location separated from the rest of the construction area by
dust tight partitions. End covers shall be maintained at all times.

During installation: Duct sections shall be staged at the installation location only as needed for
installation within 4 hours. Any field assembly of ducts over 96” shall be made only in dedicated
dust-free areas, or where other construction activities in the vicinity have ceased to produce dust, dirt
or debris. End caps shall be maintained on all openings except one being actively joined.

PART 2 - PRODUCTS

2.1 MANUFACTURERS:
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

14. Flexible Ducts

15.  Duct Take Off Fittings
a. Hercules Industries
b. Flexmaster
c. Thermaflex

16.  Grilles, Registers and Diffusers:

17.

d. Metalaire

e. Titus

f. Price

g. Nailor
Dampers:

h. Greenheck
1. Ruskin
j- Pottoroff
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18. Duct Hardware:
k. Ventfabrics, Inc.
L. Young Regulator Co.

m. Duro-Dyne Corp.

19. Duct Access Doors:

n. Kess
0. Greenheck
P Flexmaster
q. Cesco-Advanced Air
r. Duro Dyne Corp.
S. Ventfabrics, Inc.

22 DUCTWORK MATERIALS:

A. Exposed Ductwork Materials: Where ductwork is exposed to view in occupied spaces, provide materials

which are free from visual imperfections including pitting, seam marks, roller marks, stains, dents,
discolorations, and other imperfections, including those which would impair painting.

B. Sheet Metal: Except as otherwise indicated, fabricate ductwork from galvanized sheet steel complying with
ASTM A 527, lockforming quality; with G 90 zinc coating in accordance with ASTM A 525; and mill
phosphatized for exposed locations. Provide flat seam construction where standing seams are a hazard to
the Owner's operation personnel.

C. Stainless Steel Sheet: Where indicated, provide stainless steel complying with ASTM A 480; Type 316;
with No. 4 finish where exposed to view in occupied spaces, Type 304 No. 1 finish elsewhere. Protect
finished surfaces with mill-applied adhesive protective paper, maintained through fabrication and
installation.

23 MISCELLANEOUS DUCTWORK MATERIALS:

A. General: Provide miscellaneous materials and products of types and sizes indicated and, where not
otherwise indicated, provide type and size required to comply with ductwork system requirements including
proper connection of ductwork and equipment.

B. Fittings: Provide radius type fittings fabricated of multiple sections with maximum 15 deg. change of
direction per section. Unless specifically detailed otherwise, use 45 deg. laterals and 45 deg. elbows for
branch takeoff connections. Where 90 deg. branches are indicated, provide conical type tees.

C. Duct Sealant: UL listed, Class I flame spread 0, fuel contributed 0, smoke developed 0, water based
non-hardening, non-migrating mastic or liquid elastic sealant, type applicable for fabrication/ installation
detail, as compounded and recommended by manufacturer specifically for sealing joints and seams in
ductwork. All PVC coated exhaust ductwork shall be sealed with an approved chemical resistant sealant as
manufactured by Foremost Co. PCD No. 8 duct sealer and wrap with hardcast tape. For outdoor ductwork,
sealant shall also be U.V. resistant and weather resistant.

D. Ductwork Support Materials: Except as otherwise indicated, provide hot-dipped galvanized steel fasteners,
anchors, rods, straps, trim and angles for support of ductwork.

20.  For exposed stainless steel ductwork, provide matching stainless steel support materials.
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21.  For aluminum ductwork, provide aluminum support materials except where materials are

electrolytically separated from ductwork.

E. Flexible Ducts: Flexible air ducts shall be listed under UL-181 standards as Class I Air Duct Material and
shall comply with NFPA Standards 90A and 90B. Minimum operating pressure rating shall be 10" W.C.
positive, 1 negative for sizes up to 12” through a temperature range of -20° to 150°F; minimum working
velocity rating shall be 4000 f.p.m. Contractor shall assume responsibility for supplying material approved
by the authority having jurisdiction.

22.  All flexible duct shall be rated for sound attenuation. Inner core shall be black CPE supported by a
galvanized steel helix, with minimum R-5 insulation and metalized reinforced outer jacket. Sound
attenuation shall be as scheduled below:

INSERTION LOSS dB (6-foot Section, Flexmaster IM-R6, 500 FPM Air Velocity)

Octave Band 125 250 500 1000 2000 4000 8000

8" Diameter 5.6 10.6 239 34.0 22.5 17.0 11.9

12" Diameter 6.6 27.8 22.8 29.0 18.7 10.9 8.2

a. Flexmaster Type 1M
23.  Non-insulated flexible ducts shall be the same as insulated less the insulation and other jacket.

F. Duct Take Off Fittings to Individual Air Inlets & Outlets: Provide conical spin-in fittings at flexible or
round sheet metal duct takeoffs. Where specifically shown on drawings, where the duct dimension does not
allow for a conical spin-in, or at Contractor's option, provide 45° inlet rectangular to round duct take off
fittings, with factory applied gasket. Fittings shall include butterfly type manual volume damper with
regulator, and dual locking device. Dual locking device shall consist of two shaft mounted wing nuts, one
on each side of the damper. Wing nuts shall tighten on shafts to lock butterfly in place. Shafts shall be solid
metal, rolled metal shafts are not acceptable.

G. Duct take off fittings to air terminals: same as for individual air inlets and outlets, less the damper.
H. All fasteners and hardware for stainless steel ductwork shall be made of stainless steel.
2.4 MANUAL VOLUME DAMPERS:

A. Low Pressure Rectangular Dampers (less than 2000 FPM and under 2" W.C. S.P. Differential):

24.  For 12" in height or larger, use multiple opposed blade type and close fitted to ducts. The frame and
blades shall be constructed of 16 ga. galvanized steel with plated steel shaft mounted with synthetic
bearings. Linkage shall be in-jamb fixed type located outside the airstream made of plated steel tie bar
and crank plates, with stainless steel pivots. Damper panels shall not exceed 48" wide. Provide jack
shafting when duct size required is greater than 48" wide. Provide notched shaft end indicating
damper position, locking quadrant to fix damper position and handle.
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Provide stand off bracket for insulated ducts. For flat oval and round ductwork, provide type C
housing.

25.  For ducts less than 12" in height, frame shall be 18 ga. blade galvanized steel, steel axle with synthetic
bearings locking quadrant handle and notched shaft end indicating damper position. Provide stand off
bracket for insulated ducts.

B. Low Pressure Round Dampers (less than 1800 FPM and under 1" W.C. S.P. differential):

26.  For low pressure spin-in fitting dampers serving individual returns/diffusers, see 15891.
27.  Dampers 4" diameter through 18" diameter shall be 20 ga. galvanized steel frame and blade, utilize
multi-blade square dampers with transitions for ducts over 18" diameter.

Axle shaft shall be plated steel with retainers mounted on synthetic bearings with notched end shaft
indicating damper position, locking quadrant and handle. Provide stand off brackets for insulated
ducts.

a. Greenheck M8DR-50 or approved equivalent.

C. Medium/High Pressure Rectangular Dampers (less than 4000 FPM and under 6" W.C. (48" wide or less)
S.P. or 8" W.C. S.P. (36" wide or less)):

28.  Dampers shall be opposed blade for volume control and parallel blade for isolation/shut-off service.

29.  Frame shall be 16 ga. galvanized steel with welded corners or 1/8" thick 6063-T5 alloy aluminum
frame. Blades shall be double skin galvanized steel with single-lock seam, or .081" thick 6060-T5
extruded aluminum, airfoil shape. Blade edge seals shall be vinyl, silicone, or other approved
synthetic and metallic compression seals at the jambs. Axles shall be hexagonal or square plated steel
mounted on bronze oilite or synthetic (ACETAL) bearings. Linkage shall be in-jamb type located
outside the airstream. Maximum damper size shall be 48" wide and 60" high. For isolation or shut-off
duty, damper leakage shall not exceed 9.5 CFM/Ft? at 4" W.C. S.P. differential. Provide extended
shaft with notched end indicating damper position, locking quadrant and handle. Provide standoff
brackets for insulated ducts.

2.5 DUCT HARDWARE:
A. General: Provide duct hardware, manufactured by one manufacturer for all items on project, for the
following:
B. Test Holes: Provide in ductwork at fan inlet and outlet, and elsewhere as indicated, duct test holes,

consisting of slot and cover, for instrument tests.

C. Quadrant Locks: Provide for each manual volume damper, quadrant lock device on one end of shaft; and
end bearing plate on other end for damper lengths over 12". Provide extended quadrant locks and end
extended bearing plates for externally insulated ductwork.

2.6 DUCT ACCESS DOORS:

A. Access Doors for Low Pressure Rectangular Duct: Construct of same or greater gauge as ductwork served,
provide double wall insulated doors for insulated ductwork. Exposed insulation adhered to door is not
acceptable. Provide flush frames for uninsulated ductwork, extended frames for externally insulated duct.
All access doors shall have gasket and will be air tight. Provide one side hinged, other side with one
handle-type latch for doors 12" high and smaller, 2 handle-type latches for larger doors. Where a hinged
door cannot be fully opened a removable door may be used.
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2.7

2.8

Access Doors for Medium and High Pressure Rectangular Duct: Insulated double wall round door and
frame arranged for "Spin-In" installation, with continuous gasket in frame for door. Leakage of less than .5
cfm at 6" W.G.

Flexmaster "Inspector Series Spin Door" or equivalent.

Access Doors for Round Duct 20" and Less: Sandwich type door, constructed of an insulated double wall
outer door connected to gasketed inner plate carriage bolts with hand knobs, and formed to fit the radius of
the duct.

Ductmate "Sandwich" or equivalent.

Access Door for Round Duct Greater Than 20": 18" round insulated double wall access door in gasketed
frame, attached to duct section similar to tee fitting.

Access Doors for Flat Oval Duct: Use door specified for medium and high pressure rectangular duct in flat
portion, use door specified for round duct in curved portion.

All access doors in exhaust system shall have inside duct surface PVC coated or at the Contractor's option,
Heresite coated as specified in this section.

CEILING AIR DIFFUSERS:

General: Except as otherwise indicated, provide manufacturer's standard ceiling air diffusers where shown;
of size, shape, capacity and type indicated; constructed of materials and components as indicated, and as
required for complete installation.

Performance: Provide ceiling air diffusers that have, as minimum, temperature and velocity traverses, throw
and drop, and noise criteria ratings for each size device as listed in manufacturer's current data.

Ceiling Compatibility: Provide diffusers with border styles that are compatible with adjacent ceiling
systems, and that are specifically manufactured to fit into ceiling module with accurate fit and adequate
support. Refer to general construction drawings and specifications for types of ceiling systems, which will
contain each type of ceiling air diffuser.

Types: Provide ceiling diffusers of type, capacity, and with accessories and finishes as listed on air device
schedule.

REGISTERS AND GRILLES:

General: Except as otherwise indicated, provide manufacturer's standard registers and grilles where shown;
of size, shape, capacity and type indicated; constructed of materials and components as indicated, and as
required for complete installation.

Performance: Provide registers and grilles that have, as minimum, temperature and velocity traverses,
throw and drop, and noise criteria ratings for each size device as listed in manufacturer's current data.

Wall Compatibility: Provide registers and grilles with border styles that are compatible with adjacent wall
systems, and that are specifically manufactured to fit into wall construction with accurate fit and adequate
support. Refer to general construction drawings and specifications for types of wall construction, which
will contain each type of wall register and grille.
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D.

29

2.10

Types: Provide registers and grilles of type, capacity, and with accessories and finishes as listed on air
device schedule.

FABRICATION:

Fabricate ductwork in 4, 8, 10 or 12-ft lengths, unless otherwise indicated or required to complete runs.
Preassemble work in shop to greatest extent possible, so as to minimize field assembly of systems.
Disassemble systems only to extent necessary for shipping and handling. Match (-) mark sections for
reassembly and coordinated installation.

Fabricate ductwork of gauges and reinforcement complying with the latest SMACNA "HVAC Duct
Construction Standards". Minimum 26 GA where ducts are within corridors.

Where the standard allows the choice of external reinforcing or internal tie rods, only the external
reinforcing options shall be used.

If manufacturer flange joining systems are used as part of the reinforcing, the EI rating and rigidity class
shall be equivalent to the reinforcing requirements of the standard. Submit manufacturer's product data.

Aluminum duct shall be fabricated using the aluminum thickness equivalence table in the standard. Simply
increasing the thickness by two gauges is not acceptable.

Fabricate duct fittings to match adjoining ducts, and to comply with duct requirements as applicable to
fittings. Except as otherwise indicated, fabricate elbows and offsets with center-line radius equal to 1.5
times the associated duct width; and fabricate to include turning vanes in elbows where shorter radius is
necessary. 90° mitered elbows with turning vanes may be used where specifically shown on drawings.
Mitered elbows or offsets of other than 90° shall not be used. Two 90° mitered elbows shall be separated by
a minimum of 2 equivalent duct diameters. Use radiused “Ogee” for offsets less than 90°. Limit angular
tapers to 30 deg. for contracting tapers and 20 deg. for expanding tapers. Divided flow fittings shall be 45°
inlet branches, stationary splitters and elbows, or as shown on drawings.

Fabricate ductwork with accessories installed during fabrication to the greatest extent possible. Refer to
Division-23 section "Ductwork Accessories" for accessory requirements. All exhaust ductwork accessories
(including dampers, turning vanes, access doors, etc.) shall be Heresite or PVC coated. All stainless steel
ductwork shall have stainless steel accessories (including dampers, turning vanes, access doors, etc.)
construction.

Fabricate ductwork with duct liner in each section of duct where indicated. Laminate liner to internal
surfaces of duct in accordance with instructions by manufacturers of lining and adhesive, and fasten with
mechanical fasteners. Provide sheet metal nosing on all leading edges preceded by unlined duct, at duct
openings, and at fan or terminal unit connections.

ROUND AND FLAT OVAL DUCTWORK:

Material: Galvanized sheet steel complying with ASTM A 527, lockforming quality, with ASTM A 525,
G90 zinc coating, mill phosphatized. Spiral lockseam construction. Individual runouts to air devices may
be longitudinal seam.

Gauge: In accordance with the SMACNA “HVAC Duct Construction Standards”, minimum 26 gauge.
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C. Elbows: One piece construction for 90 deg. and 45 deg. elbows 14" and smaller. Provide multiple gore
construction for larger diameters with standing seam circumferential joint. Radius to centerline shall be 1.5
times duct diameter. Spot welded and bonded construction. Elbows on runouts to individual air devices
may be pleated or adjustable.

D. Divided Flow Fittings: 90 deg. tees, constructed with branch spot welded and bonded to duct fitting body,

or saddle tap fitting, with minimum 2" flange shaped to fit main duct.

PART 3 - EXECUTION

3.1

A.

3.2

INSPECTION:

General: Examine areas and conditions under which metal ductwork is to be installed. Do not proceed with
work until unsatisfactory conditions have been corrected.

INSTALLATION OF METAL DUCTWORK:

Duct Sealing:

30.  Seal all low pressure ducts to SMACNA Seal Class "B".
31.  Seal all medium and high pressure ducts to SMACNA Seal Class "A".

General: Assemble and install ductwork in accordance with recognized industry practices which will
achieve air-tight and noiseless (no objectionable noise) systems, capable of performing each indicated
service. Install each run with minimum number of joints. Align ductwork accurately at connections, within
1/8" misalignment tolerance and with internal surfaces smooth. Support ducts rigidly with suitable ties,
braces, hangers and anchors of type which will hold ducts true-to-shape and to prevent buckling, popping or
compressing. Support vertical ducts at every floor.

Construct ductwork to schedule of operating pressures as shown on drawings.

Inserts: Install concrete inserts for support of ductwork in coordination with formwork, as required to avoid
delays in work.

Field Fabrication: Complete fabrication of work at project as necessary to match shop-fabricated work and
accommodate installation requirements.

Routing: Locate ductwork runs, except as otherwise indicated, vertically and horizontally and avoid
diagonal runs wherever possible. Locate runs as indicated by diagrams, details and notations or, if not
otherwise indicated, run ductwork in shortest route which does not obstruct useable space or block access
for servicing building and its equipment. Hold ducts close to walls, overhead construction, columns, and
other structural and permanent enclosure elements of building. Limit clearance to 1/2" where furring is
shown for enclosure or concealment of ducts, but allow for insulation thickness, if any. Where possible,
locate insulated ductwork for 1" clearance outside of insulation. Wherever possible in finished and occupied
spaces, conceal ductwork from view, by locating in mechanical shafts, hollow wall construction or above
suspended ceilings. Do not encase horizontal runs in solid partitions, except as specifically shown.
Coordinate layout with suspended ceiling and lighting layouts and similar finished work.

HVAC AIR DISTRIBUTION 233000-9



University of Colorado Anschutz Medical Campus

100% Construction Documents CU Anschutz Research 1 - ABSL-3 Suite Renovation
29 April, 2022 21-717

G. Electrical Equipment Spaces: Do not route ductwork through transformer vaults and their electrical
equipment spaces and enclosures.

H. Slope shower, locker room, and high moisture ductwork down to air device.

I Penetrations: Where ducts pass through fire rated walls and do not contain fire or smoke dampers, protect
with fire stop material installed in accordance with its listing. Where ducts pass through interior partitions
or exterior walls, and are exposed to view, conceal space between construction opening and duct or duct
insulation with sheet metal flanges of same gauge as duct. Overlap opening on all four sides by at least
1-1/2". Fasten to duct only. Where ducts penetrate non-fire rated, mechanical, electrical or acoustically
sensitive walls, provide }4” to % annular space between duct and wall, pack annular space with mineral
wood insulation, and caulk both sides with non-hardening acoustical sealant.

J. Coordination: Coordinate duct installations with installation of accessories, dampers, coil frames,
equipment, controls and other associated work of ductwork system.

K. Installation: Install metal ductwork in accordance with SMACNA HVAC Duct Construction Standards and
Industrial Construction Standards.

L. Temporary Closure: At ends of ducts which are not connected to equipment or air distribution devices at
time of ductwork installation, provide temporary closure of polyethylene film or other covering which will
prevent entrance of dust and debris until time connections are to be completed.

33 INSTALLATION OF DUCT TAKE-OFF FITTINGS:

A. Fully seal all joints.

B. Sheet metal screw regulator arm to duct after balance is complete. Mark and date position of regulator arm.

C. Insulation over regulator arm is not required.

3.4 INSTALLATION OF FLEXIBLE DUCTS:

A. Maximum Length: For any duct run using flexible ductwork, do not exceed 6' - 0".

B. Installation: Install in accordance with SMACNA's, "HVAC Duct Construction Standards, Metal and
Flexible".

C. Full inside diameter of flexible duct shall be maintained. Support to prevent kinking.

D. Flexible duct shall not be installed above an inaccessible ceiling unless the air device is set in a frame
allowing access to both ends of the flexible duct.

3.5 INSTALLATION OF DUCTWORK ACCESSORIES:

A. Install ductwork accessories in accordance with manufacturer's installation instructions, with applicable
portions of details of construction as shown in SMACNA standards, and in accordance with recognized
industry practices to ensure that products serve intended function.

B. Install turning vanes in square or rectangular 90 deg. elbows in supply, return and exhaust air systems, and

elsewhere as indicated.
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3.6

3.7

Install access doors to open against system air pressure, with latches operable from either side, except
outside only where duct is too small for person to enter.

Coordinate with other work, including ductwork, as necessary to interface installation of ductwork
accessories properly with other work.

Provide duct access doors whether shown or not for inspection and cleaning upstream of all coils, fans,
automatic dampers, fire dampers (minimum 16" x 24" in ducts larger than 18"), fire/smoke dampers, duct
smoke detectors and elsewhere as indicated. Review locations prior to fabrication. Provide multiple access
doors for large ductwork to provide adequate reach to equipment.

Provide balancing dampers at points on low pressure supply, return, and exhaust systems where branches
are taken from larger ducts and as required for air balancing.

Provide flexible connections immediately adjacent to equipment in ducts associated with fans and
equipment subject to forced vibration. Provide matching flanged backing frame with flexible connector
where flanged fan connections are provided.

INSTALLATION OF AIR DEVICES:

General: Install air outlets and inlets in accordance with manufacturer's written instructions and in
accordance with recognized industry practices to insure that products serve intended functions.

Coordinate with other work, including ductwork and duct accessories, as necessary to interface installation
of air outlets and inlets with other work.

Locate ceiling air diffusers, registers, and grilles, as indicated on general construction "Reflected Ceiling
Plans". Unless otherwise indicated, locate units in center of acoustical ceiling modules.

FIELD QUALITY CONTROL:
Leakage Tests:

32.  Conduct duct leakage test in accordance with SMACNA HVAC Air Duct Leakage Test Manual.
Repair leaks and repeat tests until total leakage is less than the maximum permissible leakage as
specified below.

33.  Operate installed ductwork accessories after installation to demonstrate compliance with requirements.
Test for air leakage while system is operating. Repair or replace faulty accessories, as required to
obtain proper operation and leakproof performance.

General:

34.  Ductwork pressure tests shall be observed by Architect/Engineer prior to installation of insulation.

35.  Ductwork systems in £3" W.G. pressure class and higher shall be tested in their entirety for leaks.
Arbitrary sections of ductwork in 22" W.G. and lower pressure class shall be tested as required by
Architect/Engineer.

36.  Test Failures: Duct systems shall be repaired if test pressure and leakage requirements are not met or
if air noise condition is encountered. Repairs and sealing shall be done with sheet metal, tape, sealant
or a combination thereof.

Test Equipment:
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Portable rotary type blower or tank type vacuum cleaner with control damper. Equipment shall have
sufficient capacity to properly test reasonably large duct system section. Equipment shall have been
calibrated within 2 years of the testing.

Orifice assembly consisting of straightening vanes and calibrated orifice plate mounted in a straight
tube with properly located pressure taps.

Two (2) U-tube manometers, one to measure drop across calibrated orifice and one to measure S.P. in
duct being tested. Provide low differential pressure Dwyer magnehelic gauges for low leak testing in
lieu of U-tube manometers.

Provide Dwyer magnehelic gauge with 0-.25" W.C. range for testing 0% leakage ductwork.

D. Testing Pressures and Permissible Leakage:

41.

42.

43.

44,
45.

46.

Test pressure shall be equal to the construction class. Negative pressure duct shall be tested at the
equivalent positive pressure.

Allowable leakage shall be determined from the following equation (or figure 4-1 in the above
referenced Standard):

F=C (P)%
Where: F = Allowable leakage factor CFM/100 Sq. Ft.

Cp = Leakage Class
P = Test pressure inches W.C.

Leakage class shall be as follows:

Seal class A, Round or oval duct, CL = 3.

Seal class A, Rectangular duct, CL = 6.

Seal class B, Round or oval duct, CL = 6.

Seal class B, Rectangular duct, CL = 12.

Seal class C, Round or oval duct, CL = 12.
Seal class C, Rectangular duct, CL = 24.

hmo a0 o

Record all tests using the procedure and forms in the above referenced standard.
All plenums and casings shall be tested by pressuring to the pressure class indicated and visually
observing leakage and panel deflection.

g. No noticeable leakage shall be allowed.
h. Deflection shall be less than 1/8" per foot.

All bio-safety room, cabinet exhaust and radioisotope exhaust shall be leak tested at 4" S.P. at 0%
leakage.

3.8 EQUIPMENT CONNECTIONS:

A. General: Connect metal ductwork to equipment as indicated. Provide flexible connection for each
ductwork connection to equipment mounted on vibration isolators, and/or equipment containing rotating
machinery. Provide access doors where required for service, maintenance and inspection of ductwork
accessories. See section 23 33 00.

39 ADJUSTING AND CLEANING:
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A. Clean ductwork internally, unit by unit as it is installed, of dust and debris. Clean external surfaces of

foreign substances. Where ductwork is to be painted clean and prepare surface for painting.
B. Protection:

47.  Store duct a minimum of 4" above ground or floor to avoid damage from weather or spills.

48.  Cover all stored ducts to protect from moisture, dust or debris.

49.  Maintain a cover on all ends of installed ductwork at all times, except when actually connecting
additional sections of duct.

C. Strip protective paper from stainless ductwork surfaces, and repair finish wherever it has been damaged.
D. Balancing: Refer to Division-23 section "Testing, Adjusting, and Balancing" for air distribution balancing
of metal ductwork; not work of this section. Seal any leaks in ductwork that become apparent in balancing
process.
END OF SECTION
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