Smith Office Building

Sir Tyler Dr.

Project City North Carolina 28411
Owner City

20131



Smith Office Building SECTION 000101 - PROJECT

TITLE PAGE

DOCUMENT 000101 - PROJECT TITLE PAGE
1.1 PROJECT MANUAL VOLUME

A. Smith Office Building .

B. SHP Acquisitions X, LLC .

C. Wilmington, nC .

D.  Owner Project No..

E. Architect Project No. 20131 .

F.

G.

H. Lisle Architecture & Design, Inc .

L 614 Market St. .

J. Wilmington, NC 28401 .

K.  Phone: 910.763.6053 .

L. Fax:.

M.  Website: www.lislearchitecture.com .

N.  Issued:.

0.  Copyright 2020 Lisle Architecture & Design, Inc . All rights reserved.
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Smith Office Building SECTION 000115 - LIST OF
DRAWING SHEETS

DOCUMENT 000115 - LIST OF DRAWING SHEETS

1.1 LIST OF DRAWINGS

A.  Drawings: Drawings consist of the Contract Drawings and other drawings listed on the Table of
Contents page of the separately bound drawing set titled <Insert drawing set title> , dated
<Insert date>, as modified by subsequent Addenda and Contract modifications.

B.  List of Drawings: Drawings consist of the following Contract Drawings and other drawings of
type indicated:

1. <Insert, in separate subparagraphs, drawing numbers and titles. For other than
Contract Drawings, include the words "Resource Drawing" or "For information"
after the title>.
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Smith Office Building SECTION 002513 - PREBID

MEETINGS
DOCUMENT 002513 - PREBID MEETINGS
1.1 PREBID MEETING
A. [Owner] [Architect] [Construction Manager]| will conduct a Prebid meeting as indicated
below:

1. Meeting Date: 12.17.2020 .
2. Meeting Time:, local time.
3. Location: Lisle Architecture & Design, Inc , 614 Market St. , Wilmington, NC 28401 .

B. Attendance:

1. Prime Bidders: Attendance at Prebid meeting is recommended.

2. Subcontractors: Attendance at Prebid meeting is recommended.

3. Notice: Bids will only be accepted from prime bidders represented on Prebid Meeting
sign-in sheet.

C.  Bidder Questions: Submit written questions to be addressed at Prebid meeting minimum of two
business days prior to meeting.

D.  Agenda: Prebid meeting agenda will include review of topics that may affect proper preparation
and submittal of bids, including the following:

1. Procurement and Contracting Requirements:
Advertisement for Bids.
Instructions to Bidders.

Bidder Qualifications.

Bonding.

Insurance.

Bid Security.

Bid Form and Attachments.

Bid Submittal Requirements.
Bid Submittal Checklist.

Notice of Award.

2. Communication during Bidding Period:

T E@E e a0 o

Scopes of Work.
Temporary Facilities.

a. Obtaining documents.
b. Access to Project Web site.
c. Bidder's Requests for Information.
d. Bidder's Substitution Request/Prior Approval Request.
e. Addenda.
3. Contracting Requirements:
a. Agreement.
b. The General Conditions.
C. The Supplementary Conditions.
d. Other Owner requirements.
4, Construction Documents:
a.
b.
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Smith Office Building

SECTION 002513 - PREBID

MEETINGS
c. Use of Site.
d. Work Restrictions.
e Alternates, Allowances, and Unit Prices.
f. Substitutions following award.
5. Separate Contracts:
a. Work by Owner.
b. Work of Other Contracts.
6. Schedule:
a. Project Schedule.
b. Contract Time.
c. Liquidated Damages.
d. Other Bidder Questions.
7. Site/facility visit or walkthrough.
8. Post-Meeting Addendum.
E.  Minutes: Entity responsible for conducting meeting will record and distribute meeting minutes

to attendees. Minutes of meeting are issued as Available Information and do not constitute a
modification to the Procurement and Contracting Documents. Modifications to the Procurement

and Contracting Documents are issued by written Addendum only.

1.

Sign-in Sheet: Minutes will include list of meeting attendees.

2. List of Planholders: Minutes will include list of planholders.

END OF DOCUMENT 002513
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Smith Office Building SECTION 003132 -
GEOTECHNICAL DATA

DOCUMENT 003132 - GEOTECHNICAL DATA

1.1 GEOTECHNICAL DATA

A.  This Document with its referenced attachments is part of the Procurement and Contracting
Requirements for Project. They provide Owner's information for Bidders' convenience and are
intended to supplement rather than serve in lieu of Bidders' own investigations. They are made
available for Bidders' convenience and information. This Document and its attachments are not
part of the Contract Documents.

B.  Because subsurface conditions indicated by the soil borings are a sampling in relation to the
entire construction area, and for other reasons, the Owner, the Architect, the Architect's
consultants, and the firm reporting the subsurface conditions do not warranty the conditions
below the depths of the borings or that the strata logged from the borings are necessarily typical
of the entire site. Any party using the information described in the soil borings and geotechnical
report shall accept full responsibility for its use.

C. Soil-boring data for Project, obtained by ES Southeast , dated Dec. 4, 2020 , is available for
viewing as appended to this Document.

D. A geotechnical investigation report for Project, prepared by ECS Southeast , dated Dec. 4, 2020
, 1s available for viewing as appended to this Document.

1. The opinions expressed in this report are those of a geotechnical engineer and represent
interpretations of subsoil conditions, tests, and results of analyses conducted by a
geotechnical engineer. Owner is not responsible for interpretations or conclusions drawn
from the data.

2. Any party using information described in the geotechnical report shall make additional
test borings and conduct other exploratory operations that may be required to determine
the character of subsurface materials that may be encountered.

E. Related Requirements:
1. Document 003119 "Existing Condition Information" for information about existing

conditions that is made available to bidders.

END OF DOCUMENT 003132
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Smith Office Building SECTION 004323 -
ALTERNATES FORM

DOCUMENT 004323 - ALTERNATES FORM

1.1 BID INFORMATION
A.  Bidder:
B.  Prime Contract:
C.  Project Name: Smith Office Building.
D.  Project Location: Wilmington, North Carolina, 28411.
E. Owner: SHP Acquisitions X, LLC .
F. Owner Project Number:.
G.  Architect: Lisle Architecture & Design, Inc .
H.  Architect Project Number: 20131 .
L Construction Manager:.

1.2 BID FORM SUPPLEMENT

A.  This form is required to be attached to the Bid Form.

1.3 DESCRIPTION

A.  The undersigned Bidder proposes the amount below be added to or deducted from the Base Bid
if particular alternates are accepted by Owner. Amounts listed for each alternate include costs of
related coordination, modification, or adjustment.

1. Cost-Plus-Fee Contract: Alternate price given below includes adjustment to Contractor's
Fee.

B. If the alternate does not affect the Contract Sum, the Bidder shall indicate "NO CHANGE."

C. If the alternate does not affect the Work of this Contract, the Bidder shall indicate "NOT
APPLICABLE."

D.  The Bidder shall be responsible for determining from the Contract Documents the affects of
each alternate on the Contract Time and the Contract Sum.

E. Owner reserves the right to accept or reject any alternate, in any order, and to award or amend
the Contract accordingly within 60 days of the Notice of Award unless otherwise indicated in
the Contract Documents.
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Smith Office Building SECTION 004323 -
ALTERNATES FORM

F. Acceptance or non-acceptance of any alternates by the Owner shall have no affect on the
Contract Time unless the "Schedule of Alternates" Article below provides a formatted space for
the adjustment of the Contract Time.

1.4 SCHEDULE OF ALTERNATES

A.  Alternate No. : :

1. ADD DEDUCT NO CHANGE NOT APPLICABLE .

2. Dollars ($ ).
3. ADD DEDUCT calendar days to adjust the Contract Time for this alternate.

1.5 SUBMISSION OF BID SUPPLEMENT

A.  Respectfully submitted this  day of , .

B.  Submitted By: (Name of bidding firm or

corporation).

C.  Authorized Signature: (Handwritten signature).

D.  Signed By: (Type or print name).

E. Title: (Owner/Partner/President/Vice President).
END OF DOCUMENT 004323

004323 -2

Copyright © 2020 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International
Treaties. It was created by "Lisle Architecture & Design, Inc." for "Smith Office Building". A valid, current MasterSpec license is required for editing and use of this
document for any other project.(13020)



1700 MECHANICAL SPECIFICATIONS

1701 GENERAL

A. CODES, REGULATIONS AND STANDARD INSTALLATION ARETO COMPLY

WITH THE LATEST EDITION OF THE STATE BUILDING CODENFPA 90A,
AND ALL OTHER APPLICABLE LOCAL AND NATIONAL CODES. IN THE
CASE OF CONFLICT BETWEEN VARIOUS CODES, THEN THE N8
RESTRICTIVE SHALL TAKE PRECEDENT.

B. FEES AND PERMITS: PROVIDE ALL LICENSES, FEEERMITS,
INSURANCE, ETC., REQUIRED FOR THE EXECUTION OF TH¥SORK.

C. THE MECHANICAL CONTRACTOR SHALL PROVIDE ALL MATRRIALS,
PERFORM ALL WORK AND TEST AND PAY ALL FEES NECESSARTO
MAKE THE HEATING, AIR CONDITIONING AND VENTING SYSTEM
OPERABLE AND READY FOR USE BY THE OWNER.

D. GUARANTEE: ALL EQUIPMENT, MATERIALS AND INSTALLATION SHALL
BE GUARANTEED TO BE FREE OF DEFECTS FOR A PERIOD ORNE (1)
YEAR AFTER FINAL ACCEPTANCE OF WORK OR IN ACCORDANEWITH
THE MANUFACTURER'S STANDARD GUARANTEE, IF LONGER. IA
COMPRESSORS SHALL HAVE A FIVE (5) YEAR GUARANTEE &RTING
AFTER FINAL ACCEPTANCE OF WORK.

E. ITISUNDERSTOOD AND AGREED THAT THESE PLANS AND
SPECIFICATIONS SHALL BE FULFILLED IN THEIR TRUE SRIT AND
INTENT SO THAT ANY MINOR MATERIALS OR DEVICES ESSENAL TO
PROPER AND CONVENIENT OPERATION, REQUIRED OR IMPLDE SHALL
BE SUPPLIED AND INSTALLED BY THE CONTRACTOR WITHOUEXTRA
CHARGE, EVEN THOUGH NOT SPECIFICALLY CALLED FOR.
INSTALLATION SHALL COMPLY WITH OSHA STANDARDS.

IN CASE OF CONFLICT BETWEEN THE PLANS AND SPEQTATIONS OR

CONFLICT BETWEEN INFORMATION PRESENTED ON THE PLANSR IN

THE SPECIFICATIONS, THEN THE MOST RESTRICTIVE SHALTAKE

PRECEDENT.

H. THE MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE®R THIS OWN
CLEAN UP AND REMOVAL OF SCRAP FROM THE JOB SITE. EH
MECHANICAL CONTRACTOR SHALL MAINTAIN A CLEAN AND SAFE
WORK AREA.

l. DIVISION | SHALL BECOME A PART OF THESE SPECIFKKTIONS BY
REFERENCE.

J.  ALL MECHANICAL, ELECTRICAL, AND PLUMBING COMPONKNTS SHALL
BE INSTALLED, SUPPORTED, AND RESTRAINED IN ACCORDABE WITH
THE STATE BUILDING CODE REQUIREMENTS FOR SEISMIC [HGN. IT
SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO RRIN A
PROFESSIONAL ENGINEER COMPETENT IN THIS FIELD FORMTS DESIGN.
FOR ONE POSSIBLE SOURCE FOR THIS SERVICE, CONTAHEISMIC
CONTROL AND ISOLATION, INC. PHONE: 910-799-5204. AIREQUIRED
INSPECTIONS FOR THESE DRAWINGS SHALL BE PERFORMEL B

@©m



L.

QUALIFIED INSPECTORS AND AGENCIES HIRED BY THE OWNEOR
OWNER'S AGENT.

ALL ROOF MOUNTED MECHANICAL, ELECTRICAL, AND PLUWBING
COMPONENTS SHALL BE INSTALLED, SUPPORTED, AND RESARED IN
ACCORDANCE WITH THE STATE BUILDING CODE REQUIREMENS FOR
WIND DESIGN. IT SHALL BE THE RESPONSIBILITY OF THEONTRACTOR
TO RETAIN A PROFESSIONAL ENGINEER COMPETENT IN THRBELD FOR
THIS DESIGN. FOR ONE POSSIBLE SOURCE FOR THIS SERN] CONTACT
SEISMIC CONTROL AND ISOLATION, INC. PHONE: 910-798204. ALL
REQUIRED INSPECTIONS FOR THESE DRAWINGS SHALL BE REORMED
BY QUALIFIED INSPECTORS AND AGENCIES HIRED BY THEWNER OR
OWNER'S AGENT AS REQUIRED BY THE BUILDING CODE.

THE ENGINEER IS NOT RESPONSIBLE FOR JOB SITE SAF.

1702 SCOPE
WORK SHALL INCLUDE BUT NOT BE LIMITED TO:

A.
B.

C.

D.
E.

PROVIDE AND INSTALL DUCTLESS SPLIT SYSTEM HEATBMP SYSTEMS.
PROVIDE AND INSTALL VENT AND FRESH AIR DUCTING A INDICATED
ON THE PLANS.

PROVIDE AND INSTALL FIRE SMOKE DAMPERS AND SMOKBETECTORS
REQUIRED FOR DAMPER ACTUATION.

PROVIDE AND INSTALL ALL CONTROLS.

PROVIDE ALL INCIDENTAL MATERIALS AND EQUIPMENT.

1703 MATERIALS

A.

HEATING, VENTILATION AND AIR CONDITIONING DUCT SHALL BE:

1. ALL HEATING AND COOLING MAIN SUPPLY AND RETURN CT
SHALL BE GALVANIZED SHEET METAL WITH FIBERGLASS WRA WITH
FOIL BACKING, UL LABELED FOR CLASS | AIR DUCT MEETING NFPA 90
FLAME SPREAD AND SMOKE GENERATION REQUIREMENTS. DUIC
INSULATION SHALL COMPLY WITH ALL STATE ENERGY CODE
REQUIREMENTS AND HAVE A MINIMUM R-VALUE AS SHOWN BE.OW:
1.1. INTERIOR SUPPLY DUCTS......... R=6.0
1.2. INTERIOR RETURN DUCTS......... NONE REQ'D
INSULATION SHALL MEET ALL CODE REQUIREMENTS.

2. FLEX RUNOUTS SHALL BE FLEX DUCT BY ATCO OR EQUAIND
SHALL BE UL LABELED FOR CLASS | AIR DUCT MEETING NPA 90
FLAME SPREAD AND SMOKE GENERATION REQUIREMENTS. MIMUM
R-VALUE SHALL BE R=6.0

3. RIGID RUN OUTS SHALL BE GALVANIZED SHEET METAL WI'H
FIBERGLASS WRAP WITH FOIL BACKING WHICH MEET
REQUIREMENTS OF ITEM 1.

4. PROVIDE SINGLE THICKNESS TURNING VANES IN MAIN DCTS AT
TEES AND 90° ELLS.

5. FRESH AIR MAKE-UP DUCT:



5.1. INTERIOR DUCTS SHALL BE GALVANIZED SHEET METAIWITH
FIBERGLASS WRAP WITH FOIL BACKING, UL LABELED FOR CASS
| AIR DUCT MEETING NFPA 90 FLAME SPREAD AND SMOKE
GENERATION REQUIREMENTS. DUCT INSULATION SHALL
COMPLY WITH ALL STATE ENERGY CODE REQUIREMENTS AND
HAVE A MINIMUM R-VALUE OF R=6.0.

5.2. EXTERIOR DUCTS SHALL BE CLASS | CLADDED DUCTYSTEM AS
MANUFACTURED BY THERMADUCT OR EQUAL WITH CLOSED
CELL INSULATION (MINIMUM R=8.0).

6. VENT DUCT:

6.1. VENT DUCT SHALL BE 26 GA. MINIMUM GALVANIZED SHEET
METAL (EXTERIOR DUCT SHALL BE SEALED WEATHER TIGHT,)

6.2. THE FIRST 3'-0" OF DUCT FROM THE EXTERIOR SHAIBE
INSULATED WITH INSULATION MEETING REQUIREMENTS OF
ITEM 1 (MINIMUM R-VALUE SHALL BE 6.0).

6.3. VENTILATION DUCT FOR EXHAUST FANS MAY BE UNINSLATED
EXCEPT AS REQUIRED BY ITEM 6.2

6.4. THE VENTILATION DUCTS FOR ENERGY RECOVERY UNH SHALL
BE INSULATED AS FOLLOWS:

6.4.1. INATTICS WHERE THE DUCT IS ABOVE AN INSULAED
CEILING, THE INCOMING EXHAUST AIR STREAM AND THE
INCOMING AND DISCHARGE AIR STREAM ON THE FRESH
AIR DUCTING SHALL BE INSULATED WITH THE
INSULATION MEETING THE REQUIREMENTS OF ITEM 1.
6.4.2. INUNVENTED ATTICS WHERE THE DUCT IS BELOWM
INSULATED ROOF, ALL DUCTS (INCOMING AND
DISCHARGE, VENT AND FRESH AIR) SHALL BE INSULATED
WITH THE INSULATION MEETING THE REQUIREMENTS OF
ITEM 1.
THERMOSTAT CABLE SHALL BE UL APPROVED FOR THE AR.ICATION.
GRAVITY DRAIN CONDENSATE PIPE SHALL BE A MINIMUMOF 3/4" PVC
WITH 1/2" ARMAFLEX TYPE (CLOSED CELL)INSULATION FORNTERIOR
RUNS. PUMPED CONDENSATE LINES SHALL BE OF A CODE RROVED
PRE-INSULATED TUBING SIZED APPROPRIATELY, 3/8" MINIUM, FOR
CONDENSATE PUMP HEAD AND FINAL TUBING RUN.
ALL RUNOUT SUPPLY DUCTS SHALL HAVE BALANCING DAMPERS.
REFRIGERATION TUBING SHALL BE SIZED AND INSULATE AS PER
MANUFACTURER'S RECOMMENDATIONS AND STATE BUILDING ©ODE
REQUIREMENTS.
ALL SUPPLY AND RETURN GRILLES SHALL HAVE FULLY NSULATED
BACK UNLESS NOTED OTHERWISE.
ALL INTAKE OPENINGS SHALL BE PROTECTED WITH A CRROSION
RESISTANT SCREEN WITH OPENINGS GREATER THAN 1/4" ANNOT
GREATER THAN 1".



H. ALL EXHAUST OPENINGS (EXCEPT DRYER EXHAUST) SHALBE
PROTECTED WITH A CORROSION RESISTANT SCREEN WITH BIRINGS
NOT LESS THAN 1/4" AND NOT GREATER THAN 1/2".

1704 EXECUTION

A. ALL HOLES SHALL BE DRILLED OR CUT, DO NOT BREAKHOLES.

B. THE MECHANICAL CONTRACTOR SHALL DO ALL CUTTINGPATCHING,
AND PAINTING NECESSARY TO INSTALL ALL EQUIPMENT ASREQUIRED
UNDER THIS CONTRACT, AND SHALL ESTABLISH ALL FINISHES WHEN
CUTTING AND PATCHING OCCUR TO THEIR ORIGINAL CONDITON.
QUALIFIED WORKERS SHALL DO ALL CUTTING AND PATCHINGWORK
(LE. DRY WALL CUTTING AND PATCHING SHALL BE DONE B/ QUALIFIED
DRY WALL CRAFTSMEN.)

C. CONTRACTOR SHALL BALANCE THE AIR CONDITIONING S$TEM AS
SHOWN ON THE PLANS WITHIN 10% OF THE NUMBER SHOWN.
CONTRACTOR SHALL SUBMIT A BALANCING REPORT SHOWINGHE
ACTUAL CFM READINGS OF ALL SUPPLY REGISTERS TO THERCHITECT
AT THE COMPLETION OF THE PROJECT.

D. UNLESS NOTED OTHERWISE THE DUCT DIMENSIONS SHOWREFER TO
THE DUCTS INSIDE FREE AIR SPACE DIMENSION. ROUND OR
RECTANGULAR DUCT MAY BE USED IN PLACE OF THE TYPE ©BDUCT
SHOWN AS LONG AS THE FOLLOWING REQUIREMENTS ARE MET

1. THE REPLACEMENT DUCT SIZE SHALL HAVE A STATIC PRSSURE DROP
AND AVERAGE DUCT VELOCITY EQUAL TO OR LESS THAN THEDUCT
SIZE SHOWN ON THE DRAWINGS.

2. THE CONTRACTOR SHALL TAKE RESPONSIBILITY FOR THNEW DUCT
DESIGN, INCLUDING BUT NOT LIMITED TO, FIT, CLEARANES AND
AFFECTS ON OTHER TRADES.

E. CONTRACTOR SHALL SUPPLY ALL HANGERS AND SUPPORTNECESSARY
TO SUSPEND DUCT WORK AND EQUIPMENT AS PER GOOD INSOLATION
PRACTICE AND THE STATE MECHANICAL CODE.

F. ALL DUCT SHALL BE CONSTRUCTED, SUPPORTED AND REFORCED PER
SMACNA STANDARDS.

G. MECHANICAL CONTRACTOR SHALL PROVIDE ALL THERMOSATS,
CONTROL, RELAY, STARTERS ETC., FOR A COMPLETE CONDR SYSTEM
FOR THE HEAT PUMP UNITS.

H. MECHANICAL CONTRACTOR SHALL COORDINATE WITH THEGENERAL
CONTRACTOR PENETRATIONS AND PATCHING.

l. MECHANICAL CONTRACTOR SHALL PROVIDE CONDENSATE BMPS
WHERE GRAVITY DRAINAGE OF CONDENSATE IS NOT POSSIHB-
WITHOUT ADDITIONAL EXPENSE TO THE OWNER.

J. INSTALLATION SHALL COMPLY WITH ALL STATE ENERGYCODE
REQUIREMENTS.

K. ALL REFRIGERATION PIPING AND CONDENSATE PIPINGHALL BE
PROPERLY SUPPORTED AS PER MANUFACTURERS RECOMMENDANS,



STATE BUILDING CODE, AND GOOD PIPING PRACTICES. PRER
DRAINAGE OF CONDENSATE LINES SHALL BE MAINTAINED.

ALL MATERIALS AND EQUIPMENT SHALL BE PROPERLY INSTALLED AS
PER MANUFACTURERS RECOMMENDATIONS AND GOOD PRACTICE
THERE WILL BE MINIMUM 10' CLEARANCE BETWEEN OUT®DE AIR
INTAKES AND ALL BUILDING EXHAUSTS AND PLUMBING VENTS.
HORIZONTAL AIR HANDLER INSTALLATIONS SHALL INCLUDE
VIBRATION ISOLATION SUPPORTS. VERTICAL FLOOR MOUNTE AIR
HANDLERS SHALL BE SUPPORTED ON CORK PADS.

AIR INTAKE AND EXHAUST WEATHER CAPS, GRILLES, AD LOUVERS
SHALL BE SIZED TO PRODUCE A STATIC PRESSURE DROP @B5" OR
LESS AT DESIGN AIR FLOW. WEATHER CAPS SHALL BE ALUMIUM BY
GREENHECK OR EQUAL.

DUCT SYSTEMS SHALL BE SEALED STRICTLY AS PER THETATE ENERGY
CODE.

ALL DUCT WORK TRANSITIONS SHALL BE SUPPLIED AS RQUIRED FOR
CONNECTION OF ALL DUCTED EQUIPMENT AND SYSTEM COMPIENTS.
ALL OUTSIDE AIR INTAKE DUCTS (ONE FOR EACH AIR ANDLER) SHALL
HAVE BACKDRAFT DAMPERS BALANCED TO OPEN AND ALLOW N
OUTSIDE AIR AS INDICATED ON DRAWINGS. WHEN AIR HANDRER FAN IS
RUNNING. THE USE OF ELECTRONICALLY DRIVEN DAMPERSIED TO THE
AIR HANDLER OPEN WHEN FAN IS ON, CLOSED WHEN FAN ISFF, SHALL
BE AN ACCEPTABLE ALTERNATE. ALL ELECTRICAL CONNECTONS
SHALL BE COORDINATED WITH ELECTRICIAN.

PROVIDE OPERATION AND MAINTENANCE MANUALS TO THEBBUILDING
OWNER.

1705 ELECTRICAL CONNECTIONS
ELECTRICAL CIRCUIT SIZES AND NUMBER ARE BASED ON TH
MANUFACTURER OF THE EQUIPMENT SPECIFIED, AND IT SHA BE THE
RESPONSIBILITY OF THE HEATING AND AIR CONDITIONINGCONTRACTOR TO
CHANGE ANY AND ALL ELECTRICAL WORK IN ORDER TO FITEQUIPMENT
OTHER THAN THAT SPECIFIED. THE HEATING AND AIR CONDOIONING
CONTRACTOR SHALL COORDINATE WITH THE ELECTRICAL CORRACTOR
AND THE OWNER TO ASSURE THAT ALL UNITS ARE PROPERLEONNECTED
AND SHALL CHECK THE WIRING PRIOR TO STARTING UNITSTERMINATION
OF ELECTRICAL POWER WILL BE AS FOLLOWS:

1.

2.

ELECTRICAL CONTRACTOR SHALL PROVIDE AND CONNECALL POWER
TO THE MECHANICAL EQUIPMENT.

MECHANICAL CONTRACTOR SHALL PROVIDE AND INSTALLTHE
CONTROL AND THERMOSTAT SYSTEMS FOR THE HEATING, AIR
CONDITIONING SYSTEMS.

MECHANICAL CONTRACTOR SHALL PROVIDE THE EMERGENC
SHUTDOWN CONTROLS AND COORDINATE WITH THE ELECTRIGA
CONTRACTOR ON DUCT DETECTOR INSTALLATION AND AIR HAIDLING
UNIT SHUTDOWN.



4. MECHANICAL CONTRACTOR SHALL PROVIDE ANY REQUIRED
ELECTRICAL CONNECTIONS FOR CONDENSATE PUMPS WITHOUT
ADDITIONAL COST TO THE OWNER.

1706 TESTS
A. ALL HEATING COOLING AND VENTILATION EQUIPMENT, UPON
COMPLETION, SHALL BE TESTED FOR AT LEAST ONE (1) DAAND SHALL
BE SHOWN TO BE IN SATISFACTORY CONDITION ON BOTH HETING AND
COOLING.
B. CONTRACTOR SHALL SUPPLY ALL NECESSARY LABOR ANEQUIPMENT
FOR THE TEST.

1707 SUBSTITUTION
ALL MATERIALS SHALL BE NEW UNLESS OTHERWISE SHOWN R SPECIFIED
AND SHALL BE OF THE VERY BEST QUALITY AS SPECIFIEDREQUESTS TO
SUBSTITUTE OTHER MATERIALS OR PRODUCTS FOR THOSEEHFIED SHALL
BE SENT IN WRITING TO THE OWNER. REQUESTS SHALL BECCOMPANIED BY
ENGINEERING DATA, SPECIFICATION SHEETS, ETC., AS KIEESSARY TO FULLY
IDENTIFY AND APPRAISE THE PRODUCTS. APPROVAL OF EQRMENT WILL
NOT RELIEVE THE CONTRACTOR OF NONCOMPLIANCE WITH TH
SPECIFICATIONS, EVEN IF SUCH APPROVAL IS MADE IN WIRING, UNLESS THE
ENGINEER IS CALLED TO THE NONCONFORMING FEATURES BIYETTER
ACCOMPANYING THE SUBMITTAL DATA.

1708 VISIT TO SITE
ALL BIDDERS ON THIS WORK SHALL VISIT THE SITE AND HOROUGHLY
FAMILIARIZE THEMSELVES WITH EXISTING CONDITIONS BEORE
SUBMITTING THEIR BIDS. NO ALLOWANCE WILL BE MADE FCR LACK OF
KNOWLEDGE OF EXISTING CONDITIONS.

1709 SHOP DRAWINGS
AS SOON AS POSSIBLE (AND NOT MORE THAN 30 DAYS) AER CONTRACT IS
SIGNED, THE CONTRACTOR SHALL SUBMIT FIVE (5) COPIESF SHOP
DRAWINGS OF HEAT PUMPS, REGISTERS, FANS, ANY SPECIEQUIPMENT
WHICH HE INTENDS TO USE. FOUR (4) COPIES OF THIS DA WILL BE
RETURNED BY THE ENGINEER WHO WILL INDICATE APPROVAIOR
OTHERWISE.

1710 FIRE RATED WALLS, FLOORS & CEILINGS
CONTRACTOR SHALL DETERMINE LOCATION OF ALL FIRE ANCSMOKE
RATED WALLS, FLOORS AND CEILINGS FROM ARCHITECTURAIDRAWINGS.
PIPING PENETRATIONS OF FIRE RATED ASSEMBLIES SHAIRE AS REQUIRED
BY THE STATE BUILDING CODE, WITH APPROVED AND APPREPRIATELY
RATED UL FIRESTOP SYSTEMS AT ALL PENETRATIONS. ALDUCT
PENETRATIONS SHALL BE PROPERLY PROTECTED WITH RADIAON OR FIRE



DAMPERS WITH ALL INSTALLATION STRICTLY AS PER MANUFACTURERS
RECOMMENDATIONS.

1711 PLACING IN SERVICE
UPON COMPLETION OF THE ENTIRE SYSTEM, THE MECHANIQA
CONTRACTOR SHALL INSTALL NEW AIR FILTERS AND LEAVEENTIRE SYSTEM
CLEAN AND READY FOR OPERATION. THE MECHANICAL CONTRCTOR SHALL
DEMONSTRATE THE PROPER FUNCTION OF THE ENTIRE SYSWETHE
MECHANICAL CONTRACTOR SHALL ACQUAINT THE OWNERS
REPRESENTATIVE WITH THE PROPER OPERATION OF THE EIRE SYSTEM.



ELECTRICAL SPECIFICATIONS

1601 GENERAL

A. Installation shall comply with the latest edition of the North Carolina State
Building Code, National Electric Code, local building codes and ordinances and
other national codes and ordinances. In the case of conflict between the code and
the drawings and specifications or between the various codes, then the most
restrictive shall take precedent.

B. Provide and pay all licenses, fees, permits, power company connection charges, if
any, insurance, etc., required for execution of this work.

C. Electrical Contractor shall provide the materials, perform the work and test and
pay all fees necessary to make the electrical system operable and ready for use
by the Owner.

D. Guarantee: Equipment, materials and installation shall be guaranteed to be free
of defects for a period of one (1) year after final acceptance of work or in
accordance with the manufacturer's standard guarantee, if longer.

E. Itis understood and agreed that these plans and specifications shall be fulfilled
in their true spirit and intent so that any minor materials or devices essential to
proper and convenient operation, required or implied, shall be supplied and
installed by the Contractor without extra charge, even though not specifically
called out.

F. Installation shall comply with OSHA standards.

G. The Electrical Contractor shall be responsible for his own clean up and removal
of scrap from the job site. The Electrical Contractor shall maintain a clean and
safe work area. The Engineer is not responsible for job site safety.

H. In case of conflict between the plans and specifications or conflict between
information presented on the plans or in the specifications, then the most
restrictive shall take precedent.

Division I shall become apart of these specifications by reference.

J.  All electrical components shall be installed, supported, and restrained in
accordance with the North Carolina Building Code requirements for seismic
design. It shall be the responsibility of the Contractor to retain a Professional
Engineer competent in this field for this design. For one possible source for this
service contact Seismic Control and Isolations, Inc. Phone: 910 799-5204. All
required inspections for these designs shall be performed by approved
inspectors and agencies provided by Owner and Owner’s agent.

K. The plan shown is schematic only. Do not scale off of the electrical plans. Scale
off of the Architectural plans only.
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1602 SCOPE

Work shall include but is not limited to:

o0 we

2

F.

Provide 120/208V-3-4W service to the building.

Provide and install fixtures as shown on the plans.

Provide and install wiring devices, panels, and conduit.

Provide and install telephone panel, conduit to telephone company point of
delivery, telephone boxes.

Provide connections to mechanical and plumbing equipment.

Provide required demolition.

1603 MATERIALS

A.

—mom

Conductors
1. All wire shall be copper. Wire #8 and larger shall be stranded.
2. Use wire with THHN/THWN insulation for all wire.

3. Power conductors shall be #12 AWG minimum. Pilot and control
circuits may be #14 AWG.
Conduit

1. Underground conduit shall be PVC. Change to rigid galvanized below
concrete floor and stub up through floor with rigid galvanized.

2. Metal clad cable shall be allowed in concealed areas.

3. Other above grade conduit shall be EMT with steel compression
fittings. If exposed to mechanical damage conduit shall be rigid
galvanized.

4. Connections to equipment and fixtures shall be made with seal tight
flex conduit for exterior connections and Greenfield for interior
connection.

Wiring devices shall be one make, underwriters approved, manufactured by

Pass & Seymour, Hubbell or equal. Device covers shall be weatherproof for

exterior covers. Wiring devices shall be standard grade. Color shall be

determined by the Architect.

Distribution equipment shall be the latest product; manufacturer shall be

G.E., Square D, Westinghouse, or ITE. Interior equipment shall be NEMA 1

and exterior equipment shall be NEMA 3R minimum.

Coordinate with Power Company to obtain breaker KAIC ratings. Drawings

shall indicate minimum rating. All breakers shall be bolt on type. Main panel

shall be service entry rated and labeled. Main service disconnects/breakers
and MDP breakers shall be series and current limiting rated.

Provide motor rated switches for switches serving motors as required.

Fuses shall be current limiting time delay fuses "Class RK5".

All equipment and fixtures shall be UL approved.

Provide lamps for all fixtures. Lamps shall be G.E., or Sylvania.
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1604 EXECUTION

A. Unless otherwise noted, set all receptacles at 18” AFF, and set all switches at 48”
AFF to the top of the box.

B. Holes shall be drilled or cut. Do not break holes.

C. The Electrical Contractor shall do all cutting, patching and painting necessary to
install all equipment as required under this contract, and shall establish all
finishes when cutting and patching occur to their original condition. Qualified
workers shall do all cutting and patching work (i.e. dry wall cutting and patching
shall be done by qualified dry wall craftsmen).

D. Patching shall be done by the Electrical Contractor. All patching shall be done by
a craftsman skilled in the work being performed.

E. Wire shall be color coded as follows:

120/208
PHASE A BLACK
PHASE B RED
PHASE C BLUE
NEUTRAL WHITE
GROUND GREEN

F. Contractor shall confirm the location of all equipment and power requirements
for all equipment before running service.

G. Conduit and wiring in finished areas shall be concealed. Any exposed conduit
shall be run in a neat fashion and shall be run perpendicular and parallel to the
building lines.

H. Telephone and computer outlets shall be quad receptacle boxes with drywall
flange with a 2”x4” opening and 1" EMT stubbed into the ceiling with pull strings
installed.

[. Contractor shall preserve all fire rated walls and ceilings. Verify rating was off
the Architectural Plan. This shall include using caulking that is UL approved for
the applications, offsetting boxes as required and providing rated caps or covers
for lights, as required.

J.  Provide both power and service side connections.

1605 DIRECTORY CARDS, NAME PLATES & EQUIPMENT LABELS

A. Provide a typed directory card in each panelboard indicating electrical devices
or equipment served by each circuit breaker. Furnish blank coverplate.

B. Provide nameplates for panels and disconnects. Nameplates shall be laminated
plastic. Each nameplate shall identify the panel and the voltage. Nameplates shall
be melamine plastic, 0.125 inch thick, black with white center core. Surface shall
be matte finish. Corners shall be square. Accurately align lettering and engrave
into core. Minimum size of nameplates shall be 1” x 2.5” inches. Lettering shall
be a minimum of 0.25 inches high, normal block style.
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1606 TEST & ADJUSTMENTS
A. Test and adjust the electrical system and related work provided under this
division of the specifications.
B. Test all circuits with a "megger" test to determine that the system is free of short
circuits and that phase conductors are not grounded. Check all electrical
equipment for proper operations.

1607 GROUNDING
A. The service equipment, conduit system support cabinets, equipment and neutral
conductor shall be grounded in accordance with Article 250 of the latest edition
of the National Electric Code. Grounding conductors shall be so routed as to
permit, as far as practical, the shortest and most direct path to the ground
electrode system. All ground connections shall have a clean contact surface.
B. Run a separate equipment ground in all feeds.

1608 SUBSTITUTION

A. All materials shall be new unless otherwise shown or specified and shall be of
the very best quality as specified.

B. Requests to substitute other materials or products for those specified shall be
sent in writing to the Owner. Requests shall be accompanied by engineering
data, specification sheets, etc., as necessary to fully identify and appraise the
products.

C. Approval of equipment will not relieve the Contractor of noncompliance with the
specifications even if such approval is made in writing, unless the Engineer is
called to the nonconforming features by letter accompanying the submittal data.

1609 VISIT TO SITE
All bidders on this work shall visit the site and thoroughly familiarize themselves
with existing conditions before submitting their bids. No allowance will be made for
lack of knowledge of existing condition.

1611 SHOP DRAWINGS
As soon as possible (and not more than 30 days) after the contract is signed, the
Contractor shall submit five (5) copies of the shop drawings covering lighting
fixtures, panels, circuit, breakers, and wiring devices, and any special equipment
which he intends to use. Shop drawings shall be submitted to the Owner for his
approval.
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Smith Office Building SECTION 012500 -

SUBSTITUTION
PROCEDURES
SECTION 012500 - SUBSTITUTION PROCEDURES
PART 1 - GENERAL
1.1 SUMMARY
A.  Section includes administrative and procedural requirements for substitutions.
B.  Related Requirements:
L. Document 002600 "Procurement Substitution Procedures" for requirements for
substitution requests prior to award of Contract.
2. Section 016000 "Product Requirements" for requirements for submitting comparable

product submittals for products by listed manufacturers.

1.2 DEFINITIONS

A.  Substitutions: Changes in products, materials, equipment, and methods of construction from
those required by the Contract Documents and proposed by Contractor.

1. Substitutions for Cause: Changes proposed by Contractor that are required due to
changed Project conditions, such as unavailability of product, regulatory changes, or
unavailability of required warranty terms.

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not
required in order to meet other Project requirements but may offer advantage to
Contractor or Owner.

1.3 ACTION SUBMITTALS

A.  Substitution Requests: Submit three copies of each request for consideration. Identify product or
fabrication or installation method to be replaced. Include Specification Section number and title
and Drawing numbers and titles.

1. Substitution Request Form: Use form acceptable to Architect.

Documentation: Show compliance with requirements for substitutions and the following,

as applicable:

a. Statement indicating why specified product or fabrication or installation method
cannot be provided, if applicable.

b. Coordination of information, including a list of changes or revisions needed to
other parts of the Work and to construction performed by Owner and separate
contractors that will be necessary to accommodate proposed substitution.

c. Detailed comparison of significant qualities of proposed substitutions with those of
the Work specified. Include annotated copy of applicable Specification Section.
Significant qualities may include attributes, such as performance, weight, size,
durability, visual effect, sustainable design characteristics, warranties, and specific
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Smith Office Building SECTION 012500 -

SUBSTITUTION
PROCEDURES
features and requirements indicated. Indicate deviations, if any, from the Work
specified.
d. Product Data, including drawings and descriptions of products and fabrication and
installation procedures.
e. Samples, where applicable or requested.
f. Certificates and qualification data, where applicable or requested.
g. List of similar installations for completed projects, with project names and
addresses as well as names and addresses of architects and owners.
h. Material test reports from a qualified testing agency, indicating and interpreting
test results for compliance with requirements indicated.
1. Research reports evidencing compliance with building code in effect for Project,
from ICC-ES .
J- Detailed comparison of Contractor's construction schedule using proposed

substitutions with products specified for the Work, including effect on the overall

Contract Time. If specified product or method of construction cannot be provided

within the Contract Time, include letter from manufacturer, on manufacturer's

letterhead, stating date of receipt of purchase order, lack of availability, or delays
in delivery.

k. Cost information, including a proposal of change, if any, in the Contract Sum.

Contractor's certification that proposed substitution complies with requirements in

the Contract Documents, except as indicated in substitution request, is compatible

with related materials and is appropriate for applications indicated.

m.  Contractor's waiver of rights to additional payment or time that may subsequently
become necessary because of failure of proposed substitution to produce indicated
results.

3. Architect's Action: If necessary, Architect will request additional information or
documentation for evaluation within seven days of receipt of a request for substitution.
Architect will notify Contractor through Construction Manager of acceptance or
rejection of proposed substitution within 15 days of receipt of request, or seven days of
receipt of additional information or documentation, whichever is later.

[a—

a. Forms of Acceptance: Change Order, Construction Change Directive, or
Architect's Supplemental Instructions for minor changes in the Work.
b. Use product specified if Architect does not issue a decision on use of a proposed

substitution within time allocated.

1.4 QUALITY ASSURANCE

A.  Compatibility of Substitutions: Investigate and document compatibility of proposed substitution
with related products and materials. Engage a qualified testing agency to perform compatibility
tests recommended by manufacturers.

1.5 PROCEDURES

A.  Coordination: Revise or adjust affected work as necessary to integrate work of the approved
substitutions.
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Smith Office Building SECTION 012500 -
SUBSTITUTION
PROCEDURES

1.6 SUBSTITUTIONS

A.  Substitutions for Cause: Submit requests for substitution immediately on discovery of need for
change, but not later than 15 days prior to time required for preparation and review of related
submittals.

1. Conditions: Architect will consider Contractor's request for substitution when the
following conditions are satisfied. If the following conditions are not satisfied, Architect
will return requests without action, except to record noncompliance with these
requirements:

Requested substitution is consistent with the Contract Documents and will produce

indicated results.

<Click to insert sustainable design text for requested substitution.>

Substitution request is fully documented and properly submitted.

Requested substitution will not adversely affect Contractor's construction schedule.

Requested substitution has received necessary approvals of authorities having

jurisdiction.

Requested substitution is compatible with other portions of the Work.

Requested substitution has been coordinated with other portions of the Work.

Requested substitution provides specified warranty.

If requested substitution involves more than one contractor, requested substitution

has been coordinated with other portions of the Work, is uniform and consistent, is

compatible with other products, and is acceptable to all contractors involved.

°oao o
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B.  Substitutions for Convenience: Architect will consider requests for substitution if received
within 60 days after commencement of the Work . Requests received after that time may be
considered or rejected at discretion of Architect.

1. Conditions: Architect will consider Contractor's request for substitution when the
following conditions are satisfied. If the following conditions are not satisfied, Architect
will return requests without action, except to record noncompliance with these
requirements:

a. Requested substitution offers Owner a substantial advantage in cost, time, energy
conservation, or other considerations, after deducting additional responsibilities
Owner must assume. Owner's additional responsibilities may include
compensation to Architect for redesign and evaluation services, increased cost of
other construction by Owner, and similar considerations.

b. Requested substitution does not require extensive revisions to the Contract
Documents.
c. Requested substitution is consistent with the Contract Documents and will produce

indicated results.

<Click to insert sustainable design text for requested substitution.>

Substitution request is fully documented and properly submitted.

Requested substitution will not adversely affect Contractor's construction schedule.
Requested substitution has received necessary approvals of authorities having
jurisdiction.

Requested substitution is compatible with other portions of the Work.

Requested substitution has been coordinated with other portions of the Work.
Requested substitution provides specified warranty.

@ o a
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Smith Office Building SECTION 012500 -
SUBSTITUTION
PROCEDURES

k. If requested substitution involves more than one contractor, requested substitution
has been coordinated with other portions of the Work, is uniform and consistent, is
compatible with other products, and is acceptable to all contractors involved.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012500
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Smith Office Building SECTION 012900 - PAYMENT
PROCEDURES

SECTION 012900 - PAYMENT PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

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

1.2 APPLICATIONS FOR PAYMENT

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

B.  Payment Application Times: The date for each progress payment is indicated in the Agreement
between Owner and Contractor. The period of construction work covered by each Application
for Payment is the period indicated in the Agreement.

C.  Application for Payment Forms: Use AIA Document G702 and AIA Document G703 as form
for Applications for Payment.

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

1. Entries shall match data on the schedule of values and Contractor's construction schedule.
Use updated schedules if revisions were made.
2. Include amounts for work completed following previous Application for Payment,

whether or not payment has been received. Include only amounts for work completed at
time of Application for Payment.

3. Include amounts of Change Orders and Construction Change Directives issued before last
day of construction period covered by application.

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

1. Transmit each copy with a transmittal form listing attachments and recording appropriate
information about application.

F. Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of mechanic's
lien from entities lawfully entitled to file a mechanic's lien arising out of the Contract and
related to the Work covered by the payment .

1. Submit partial waivers on each item for amount requested in previous application, after
deduction for retainage, on each item.
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Smith Office Building SECTION 012900 - PAYMENT

S.

PROCEDURES

When an application shows completion of an item, submit conditional final or full
waivers.

Owner reserves the right to designate which entities involved in the Work must submit
waivers.

Submit final Application for Payment with or preceded by conditional final waivers from
every entity involved with performance of the Work covered by the application who is
lawfully entitled to a lien.

Waiver Forms: Submit executed waivers of lien on forms acceptable to Owner.

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

12.
13.
14.
15.
16.

— 20PN AW~

0.
1

List of subcontractors.

Schedule of values.

Contractor's construction schedule (preliminary if not final).

Products list (preliminary if not final).

Sustainable design action plans, including preliminary project materials cost data.
Schedule of unit prices.

Submittal schedule (preliminary if not final).

List of Contractor's staff assignments.

List of Contractor's principal consultants.

Copies of building permits.

Copies of authorizations and licenses from authorities having jurisdiction for
performance of the Work.

Initial progress report.

Report of preconstruction conference.

Certificates of insurance and insurance policies.

Performance and payment bonds.

Data needed to acquire Owner's insurance.

H.  Application for Payment at Substantial Completion: After Architect issues the Certificate of
Substantial Completion, submit an Application for Payment showing 100 percent completion
for portion of the Work claimed as substantially complete.

1. Include documentation supporting claim that the Work is substantially complete and a
statement showing an accounting of changes to the Contract Sum.
2. This application shall reflect Certificate(s) of Substantial Completion issued previously
for Owner occupancy of designated portions of the Work.
L Final Payment Application: After completing Project closeout requirements, submit final

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

L.

»

Nk Ww

Evidence of completion of Project closeout requirements.

Insurance certificates for products and completed operations where required and proof
that taxes, fees, and similar obligations were paid.

Updated final statement, accounting for final changes to the Contract Sum.

AIA Document G706.

AIA Document G706A.

AIA Document G707.

Evidence that claims have been settled.

012900 - 2
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Smith Office Building SECTION 012900 - PAYMENT
PROCEDURES

8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of
date of Substantial Completion or when Owner took possession of and assumed
responsibility for corresponding elements of the Work.

9. Final liquidated damages settlement statement.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012900
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Smith Office Building SECTION 013300 -

SUBMITTAL PROCEDURES
SECTION 013300 - SUBMITTAL PROCEDURES
PART 1 - GENERAL
1.1 SUMMARY
A.  Section Includes:
1. Submittal schedule requirements.
2. Administrative and procedural requirements for submittals.

1.2 DEFINITIONS

A.  Action Submittals: Written and graphic information and physical samples that require
Architect's responsive action. Action submittals are those submittals indicated in individual
Specification Sections as "action submittals."

B.  Informational Submittals: Written and graphic information and physical samples that do not
require Architect's responsive action. Submittals may be rejected for not complying with
requirements. Informational submittals are those submittals indicated in individual Specification
Sections as "informational submittals."

1.3 SUBMITTAL SCHEDULE

A. Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in
chronological order by dates required by construction schedule. Include time required for
review, ordering, manufacturing, fabrication, and delivery when establishing dates. Include
additional time required for making corrections or revisions to submittals noted by Architect
and additional time for handling and reviewing submittals required by those corrections.

1.4 SUBMITTAL FORMATS
A.  Submittal Information: Include the following information in each submittal:

Project name.

Date.

Name of Architect.

Name of Contractor.

Name of firm or entity that prepared submittal.
Names of subcontractor, manufacturer, and supplier.
Submittal purpose and description.

Drawing number and detail references, as appropriate.
Indication of full or partial submittal.

Location(s) where product is to be installed, as appropriate.
Remarks.

e AN
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Smith Office Building SECTION 013300 -

1.5

SUBMITTAL PROCEDURES
Options: Identify options requiring selection by Architect.

Deviations and Additional Information: On each submittal, clearly indicate deviations from
requirements in the Contract Documents, including minor variations and limitations; include
relevant additional information and revisions, other than those requested by Architect on
previous submittals. Indicate by highlighting on each submittal or noting on attached separate
sheet.

Paper Submittals:

1. Place a permanent label or title block on each submittal item for identification; include
name of firm or entity that prepared submittal.

2. Provide a space approximately 6 by 8 inches on label or beside title block to record
Contractor's review and approval markings and action taken by Architect.

3. Action Submittals: Submit three paper copies of each submittal unless otherwise
indicated. Architect will return two copies.

4. Informational Submittals: Submit two paper copies of each submittal unless otherwise
indicated. Architect will not return copies.

5. Transmittal for Submittals: Assemble each submittal individually and appropriately for
transmittal and handling. Transmit each submittal using AIA Document G810 transmittal
form.

Electronic Submittals: Prepare submittals as PDF package, incorporating complete information
into each PDF file. Name PDF file with submittal number.

Submittals for Utilizing Web-Based Project Management Software: Prepare submittals as PDF
files, or other format indicated by Project management software.

SUBMITTAL PROCEDURES

Prepare and submit submittals required by individual Specification Sections. Types of
submittals are indicated in individual Specification Sections.

1. Email: Prepare submittals as PDF package, and transmit to Architect by sending via
email. Include PDF transmittal form. Include information in email subject line as
requested by Architect.

Coordination: Coordinate preparation and processing of submittals with performance of
construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.

2. Submit all submittal items required for each Specification Section concurrently unless
partial submittals for portions of the Work are indicated on approved submittal schedule.

3. Submit action submittals and informational submittals required by the same Specification

Section as separate packages under separate transmittals.

Processing Time: Allow time for submittal review, including time for resubmittals, as follows.
Time for review shall commence on Architect's receipt of submittal. No extension of the
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Smith Office Building SECTION 013300 -
SUBMITTAL PROCEDURES

Contract Time will be authorized because of failure to transmit submittals enough in advance of
the Work to permit processing, including resubmittals.

1. Initial Review: Allow 15 days for initial review of each submittal. Allow additional time
if coordination with subsequent submittals is required. Architect will advise Contractor
when a submittal being processed must be delayed for coordination.

2. Resubmittal Review: Allow 15 days for review of each resubmittal.

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

E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers,
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of
construction activities. Show distribution on transmittal forms.

F. Use for Construction: Retain complete copies of submittals on Project site. Use only final action
submittals that are marked with approval notation from Architect's action stamp.

1.6 SUBMITTAL REQUIREMENTS

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

1. If information must be specially prepared for submittal because standard published data
are unsuitable for use, submit as Shop Drawings, not as Product Data.
2. Mark each copy of each submittal to show which products and options are applicable.
3. Include the following information, as applicable:
a. Manufacturer's catalog cuts.
b. Manufacturer's product specifications.
C. Standard color charts.
d. Statement of compliance with specified referenced standards.
e. Testing by recognized testing agency.
f. Application of testing agency labels and seals.
g. Notation of coordination requirements.
h. Availability and delivery time information.
4. For equipment, include the following in addition to the above, as applicable:
a. Wiring diagrams that show factory-installed wiring.
b Printed performance curves.
c. Operational range diagrams.
d Clearances required to other construction, if not indicated on accompanying Shop
Drawings.
5. Submit Product Data before Shop Drawings, and before or concurrent with Samples.
B.  Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base

Shop Drawings on reproductions of the Contract Documents or standard printed data unless
submittal based on Architect's digital data drawing files is otherwise permitted.

L. Preparation: Fully illustrate requirements in the Contract Documents. Include the
following information, as applicable:
a. Identification of products.
b. Schedules.
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Smith Office Building SECTION 013300 -

SUBMITTAL PROCEDURES

Compliance with specified standards.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.

e a0

2. Paper Sheet Size: Except for templates, patterns, and similar full-size Drawings, submit
Shop Drawings on sheets at least 8-1/2 by 11 inches , but no larger than 30 by 42 inches .
a. Two opaque (bond) copies of each submittal. Architect will return one copy(ies).
b.
C. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these

characteristics with other materials.

1.

2.

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

Identification: Permanently attach label on unexposed side of Samples that includes the
following:

Project name and submittal number.

Generic description of Sample.

Product name and name of manufacturer.

Sample source.

Number and title of applicable Speciﬁcation Section.

Specification paragraph number and generic name of each item.

Emall Transmittal: Provide PDF transmittal. Include digital image file illustrating Sample
characteristics, and identification information for record.

Web-Based Project Management Software: Prepare submittals in PDF form, and upload
to web-based Project software website. Enter required data in web-based software site to
fully identify submittal.

Paper Transmittal: Include paper transmittal including complete submittal information
indicated.

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

me a0 o

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

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

property, are the property of Contractor.

Samples for Initial Selection: Submit manufacturer's color charts consisting of units or

sections of units showing the full range of colors, textures, and patterns available.

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

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

Sample sets; remainder will be returned.

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

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

D.  Product Schedule: As required in individual Specification Sections, prepare a written summary
indicating types of products required for the Work and their intended location. Include the
following information in tabular form:

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

F. Design Data: Prepare and submit written and graphic information indicating compliance with
indicated performance and design criteria in individual Specification Sections. Include list of
assumptions and summary of loads. Include load diagrams if applicable. Provide name and
version of software, if any, used for calculations. Number each page of submittal.

G. Certificates:

1. Certificates and Certifications Submittals: Submit a statement that includes signature of
entity responsible for preparing certification. Certificates and certifications shall be
signed by an officer or other individual authorized to sign documents on behalf of that
entity. Provide a notarized signature where indicated.

2. Material Certificates: Submit written statements on manufacturer's letterhead certifying
that material complies with requirements in the Contract Documents.
3. Product Certificates: Submit written statements on manufacturer's letterhead certifying

that product complies with requirements in the Contract Documents.
H.  Test and Research Reports:

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

2. Field Test Reports: Submit written reports indicating and interpreting results of field tests
performed either during installation of product or after product is installed in its final
location, for compliance with requirements in the Contract Documents.

3. Material Test Reports: Submit reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting test results of material for compliance
with requirements in the Contract Documents.

4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of tests performed
before installation of product, for compliance with performance requirements in the
Contract Documents.

5. Product Test Reports: Submit written reports indicating that current product produced by
manufacturer complies with requirements in the Contract Documents. Base reports on
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SUBMITTAL PROCEDURES

evaluation of tests performed by manufacturer and witnessed by a qualified testing
agency, or on comprehensive tests performed by a qualified testing agency.

6. Research Reports: Submit written evidence, from a model code organization acceptable
to authorities having jurisdiction, that product complies with building code in effect for
Project. Include the following information:

a. Name of evaluation organization.
b. Date of evaluation.
c. Time period when report is in effect.
d. Product and manufacturers' names.
e. Description of product.
f. Test procedures and results.
g. Limitations of use.
1.7 CONTRACTOR'S REVIEW

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

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

1. Architect will not review submittals received from Contractor that do not have
Contractor's review and approval.

1.8 ARCHITECT'S REVIEW

A.  Action Submittals: Architect will review each submittal, indicate corrections or revisions
required , and return it.

1. PDF Submittals: Architect will indicate, via markup on each submittal, the appropriate
action .
a. .

2. Paper Submittals: Architect will stamp each submittal with an action stamp and will mark
stamp appropriately to indicate action .
a. .

3. Submittals by Web-Based Project Management Software: Architect will indicate, on
Project management software website, the appropriate action.
a. Actions taken by indication on Project management software website have the

following meanings:

1)

B. Informational Submittals: Architect will review each submittal and will not return it, or will
return it if it does not comply with requirements. Architect will forward each submittal to
appropriate party.
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SUBMITTAL PROCEDURES

C.  Partial submittals prepared for a portion of the Work will be reviewed when use of partial
submittals has received prior approval from Architect.

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned
for resubmittal without review.

E. Architect will discard submittals received from sources other than Contractor.
F. Submittals not required by the Contract Documents will be returned by Architect without
action.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013300
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SECTION 014339 - MOCKUPS

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

1.4

1.5

SUMMARY
Section Includes:

1. Integrated exterior mockups.

DEFINITIONS

Integrated Exterior Mockups: Mockups of the exterior envelope constructed on-site as,
consisting of multiple products, assemblies, and subassemblies.

ACTION SUBMITTALS

INFORMATIONAL SUBMITTALS

QUALITY ASSURANCE

PART 2 - PRODUCTS

2.1

2.2

A.

PERFORMANCE REQUIREMENTS

INTEGRATED EXTERIOR MOCKUPS

Construct integrated exterior mockups. Construct mockups to demonstrate constructability,
coordination of trades, and sequencing of Work; and to ensure materials, components,
subassemblies, assemblies, and interfaces integrate into a system complying with indicated
performance and aesthetic requirements.

Design and construct foundation and superstructure to support free-standing integrated exterior
mockups.

Build integrated exterior mockups using installers and construction methods that will be used in
completed construction.

Use specified products that have been approved by Architect. Coordinate installation of
materials and products specified in individual Specification Sections that include Work included
in integrated exterior mockups.
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Smith Office Building SECTION 014339 - MOCKUPS

E. The Work of integrated exterior mockups includes, but is not limited to, the following:

Masonry veneer.

Cold-formed metal framing and sheathing.
Air and weather barriers.

Thermal insulation.

Through-wall flashing.

Flashing and sheet metal trim.

Joint sealants.

Metal wall panels.

. Aluminum-framed entrances and storefront.
0. Glazed curtain walls.

1.

— 20 XN AW~

F. Photographic Documentation: Document construction of integrated exterior mockups with
photographs in accordance with Section 013233 "Photographic Documentation." Provide
photographs showing details of interface of different materials and assemblies.

1. Document testing procedures, including water leakage and other deficiencies. Photograph
modifications to component interfaces intended to correct deficiencies.

G.  Provide and document modifications to construction details and interfaces between components
and systems required to properly sequence the Work, or to pass performance testing

requirements. Obtain Architect's approval for modifications.

H.  Retain approved mockups constructed in place. Incorporate fully into the Work.

PART 3 - EXECUTION

END OF SECTION 014339
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Smith Office Building SECTION 015000 -
TEMPORARY FACILITIES
AND CONTROLS

SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes requirements for temporary utilities, support facilities, and security and
protection facilities.

B.  Related Requirements:

1. Section 011000 "Summary" for work restrictions and limitations on utility interruptions.

1.2 INFORMATIONAL SUBMITTALS

A. <Click to insert sustainable design text for erosion- and sedimentation-control plan.>

1.3 QUALITY ASSURANCE

1.4 PROJECT CONDITIONS

A.  Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume
responsibility for operation, maintenance, and protection of each permanent service during its
use as a construction facility before Owner's acceptance, regardless of previously assigned
responsibilities.

PART 2 - PRODUCTS

2.1 TEMPORARY FACILITIES

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

PART 3 - EXECUTION

3.1 TEMPORARY FACILITIES, GENERAL

A.  Conservation: Coordinate construction and use of temporary facilities with consideration given
to conservation of energy, water, and materials. Coordinate use of temporary utilities to
minimize waste.
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Smith Office Building SECTION 015000 -
TEMPORARY FACILITIES
AND CONTROLS

1. Salvage materials and equipment involved in performance of, but not actually
incorporated into, the Work. See other Sections for disposition of salvaged materials that
are designated as Owner's property.

3.2 INSTALLATION, GENERAL

A.  Locate facilities where they will serve Project adequately and result in minimum interference
with performance of the Work. Relocate and modify facilities as required by progress of the
Work.

B.  Provide each facility ready for use when needed to avoid delay. Do not remove until facilities
are no longer needed or are replaced by authorized use of completed permanent facilities.

33 TEMPORARY UTILITY INSTALLATION
A.  General: Install temporary service or connect to existing service.

1. Arrange with utility company, Owner, and existing users for time when service can be
interrupted, if necessary, to make connections for temporary services.

B.  Electric Power Service: Provide electric power service and distribution system of sufficient size,
capacity, and power characteristics required for construction operations.

1. Install electric power service overhead unless otherwise indicated.

C.  Project Computer: Provide a desktop computer in the primary field office adequate for use by
Architect and Owner to access Project electronic documents and maintain electronic
communications. Equip computer with not less than the following:

Processor: Intel Core i5 or i7.

Memory: 16 gigabyte.

Disk Storage: 1 -terrabyte hard-disk drive and combination DVD-RW/CD-RW drive.

Display: 24-inch LCD monitor with 256-Mb dedicated video RAM.

Full-size keyboard and mouse.

Network Connectivity: Gigabit.

Operating System: Microsoft Windows 10 Professional.

Productivity Software:

a. Microsoft Office Professional, 2013 or higher, including Word, Excel, and
Outlook.

b. Adobe Reader DC.

c. WinZip 10.0 or higher.

9. Printer: "All-in-one" unit equipped with printer server, combining color printing,
photocopying, scanning, and faxing, or separate units for each of these three functions.

10.  Internet Service: Broadband modem, router, and ISP, equipped with hardware firewall,
providing minimum 10.0 -Mbps upload and 15 -Mbps download speeds at each
computer.

11. Internet Security: Integrated software, providing software firewall, virus, spyware,

phishing, and spam protection in a combined application.

PN R WD =
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Smith Office Building SECTION 015000 -
TEMPORARY FACILITIES
AND CONTROLS

12.  Backup: External hard drive, minimum 2 terrabytes, with automated backup software
providing daily backups.

34 OPERATION, TERMINATION, AND REMOVAL

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

B.  Maintenance: Maintain facilities in good operating condition until removal.

1. Maintain operation of temporary enclosures, heating, cooling, humidity control,
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated
results and to avoid possibility of damage.

C. Temporary Facility Changeover: Do not change over from using temporary security and
protection facilities to permanent facilities until Substantial Completion.

D.  Termination and Removal: Remove each temporary facility when need for its service has ended,
when it has been replaced by authorized use of a permanent facility, or no later than Substantial
Completion. Complete or, if necessary, restore permanent construction that may have been
delayed because of interference with temporary facility. Repair damaged Work, clean exposed
surfaces, and replace construction that cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are property of Contractor.
Owner reserves right to take possession of Project identification signs.
2. At Substantial Completion, repair, renovate, and clean permanent facilities used during

construction period. Comply with final cleaning requirements specified in
Section 017700 "Closeout Procedures."

END OF SECTION 015000
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SECTION 017300 - EXECUTION

PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes general administrative and procedural requirements governing execution of the
Work, including, but not limited to, the following:

L. Field engineering and surveying.
2. Correction of the Work.

B.  Related Requirements:

1. Section 011000 "Summary" for coordination of Owner-furnished products , and limits on
use of Project site.

2. Section 017700 "Closeout Procedures" for submitting final property survey with Project
Record Documents, recording of Owner-accepted deviations from indicated lines and
levels, replacing defective work, and final cleaning.

3. Section 024119 "Selective Demolition" for demolition and removal of selected portions
of the building.
1.2 DEFINITIONS
A.  Cutting: Removal of in-place construction necessary to permit installation or performance of

subsequent work.
B.  Patching: Fitting and repair work required to restore construction to original conditions after
installation of subsequent work.
1.3 INFORMATIONAL SUBMITTALS
A.  Certificates: Submit certificate signed by , certifying that location and elevation of
improvements comply with requirements.
1.4 CLOSEOUT SUBMITTALS

A.  Final Property Survey: Submit 3 copies showing the Work performed and record survey data.
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EXECUTION
1.5 QUALITY ASSURANCE
PART 2 - PRODUCTS
2.1 MATERIALS
A.  Comply with requirements specified in other Sections.
1. For projects requiring compliance with sustainable design and construction practices and

procedures, use products for patching that comply with sustainable design requirements.

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

1. If identical materials are unavailable or cannot be used, use materials that, when installed,
will provide a match acceptable to Architect for the visual and functional performance of
in-place materials. Use materials that are not considered hazardous.

C. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous
to health or property or that might damage finished surfaces.

1. Use 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.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Existing Conditions: The existence and location of underground and other utilities and
construction indicated as existing are not guaranteed. Before beginning sitework, investigate
and verify the existence and location of underground utilities, mechanical and electrical
systems, and other construction affecting the Work.

1. Before construction, verify the location and invert elevation at points of connection of
sanitary sewer, storm sewer, gas service piping, and water-service piping; underground
electrical services; and other utilities.

2. Furnish location data for work related to Project that must be performed by public
utilities serving Project site.

B.  Examination and Acceptance of Conditions: Before proceeding with each component of the
Work, examine substrates, areas, and conditions, with Installer or Applicator present where
indicated, for compliance with requirements for installation tolerances and other conditions
affecting performance. Record observations.
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32

33

EXECUTION

1. Examine roughing-in for mechanical and electrical systems to verify actual locations of
connections before equipment and fixture installation.

2. Examine walls, floors, and roofs for suitable conditions where products and systems are

to be installed.
3. Verify compatibility with and suitability of substrates, including compatibility with
existing finishes or primers.

Written Report: Where a written report listing conditions detrimental to performance of the
Work is required by other Sections, include the following:

1. Description of the Work, including Specification Section number and paragraph, and
Drawing sheet number and detail, where applicable.

2. List of detrimental conditions, including substrates.

3. List of unacceptable installation tolerances.

4. Recommended corrections.

Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding
with the Work indicates acceptance of surfaces and conditions.

PREPARATION

Existing Utility Information: Furnish information to local utility that is necessary to adjust,
move, or relocate existing utility structures, utility poles, lines, services, or other utility
appurtenances located in or affected by construction. Coordinate with authorities having
jurisdiction.

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

Space Requirements: Verify space requirements and dimensions of items shown
diagrammatically on Drawings.

Review of Contract Documents and Field Conditions: Immediately on discovery of the need for
clarification of the Contract Documents, submit a request for information to Architect through
Construction Manager in accordance with requirements in Section 013100 "Project
Management and Coordination."

FIELD ENGINEERING
Reference Points: Locate existing permanent benchmarks, control points, and similar reference
points before beginning the Work. Preserve and protect permanent benchmarks and control

points during construction operations.

1. Do not change or relocate existing benchmarks or control points without prior written
approval of Architect or Construction Manager. Report lost or destroyed permanent
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benchmarks or control points promptly. Report the need to relocate permanent
benchmarks or control points to Architect and Construction Manager before proceeding.

2. Replace lost or destroyed permanent benchmarks and control points promptly. Base
replacements on the original survey control points.

B.  Benchmarks: Establish and maintain a minimum of two permanent benchmarks on Project site,
referenced to data established by survey control points. Comply with authorities having
jurisdiction for type and size of benchmark.

1. Record benchmark locations, with horizontal and vertical data, on Project Record
Documents.

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

3. Remove temporary reference points when no longer needed. Restore marked construction

to its original condition.

C.  Final Property Survey: Engage a to prepare a final property survey showing significant features
(real property) for Project. Include on the survey a certification, signed by , that principal metes,
bounds, lines, and levels of Project are accurately positioned as shown on the survey.

1. Show boundary lines, monuments, streets, site improvements and utilities, existing
improvements and significant vegetation, adjoining properties, acreage, grade contours,
and the distance and bearing from a site corner to a legal point.

34 CORRECTION OF THE WORK

A.  Repair or remove and replace damaged, defective, or nonconforming Work. Restore damaged
substrates and finishes.

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up
with matching materials, and properly adjusting operating equipment.

B.  Repair Work previously completed and subsequently damaged during construction period.
Repair to like-new condition.

C.  Restore permanent facilities used during construction to their specified condition.

D. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired
without visible evidence of repair.

E. Repair components that do not operate properly. Remove and replace operating components
that cannot be repaired.

F. Remove and replace chipped, scratched, and broken glass or reflective surfaces.

END OF SECTION 017300
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes administrative and procedural requirements for Contract closeout, including,
but not limited to, the following:

1. Substantial Completion procedures.
2. Final completion procedures.

B.  Related Requirements:

1. Section 017823 "Operation and Maintenance Data" for additional operation and
maintenance manual requirements.

2. Section 017839 "Project Record Documents" for submitting Record Drawings, Record
Specifications, and Record Product Data.

3. Section 017900 "Demonstration and Training" for requirements to train the Owner's
maintenance personnel to adjust, operate, and maintain products, equipment, and
systems.

1.2 ACTION SUBMITTALS
1.3 CLOSEOUT SUBMITTALS

1.4 SUBSTANTIAL COMPLETION PROCEDURES

A.  Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and
corrected (Contractor's "punch list"), indicating the value of each item on the list and reasons
why the Work is incomplete.

B.  Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items below
that are incomplete at time of request.

1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction,
permitting Owner unrestricted use of the Work and access to services and utilities.
Include occupancy permits, operating certificates, and similar releases.

2. Submit closeout submittals specified in other Division 01 Sections, including Project
Record Documents, operation and maintenance manuals, damage or settlement surveys,
property surveys, and similar final record information.

3. Submit closeout submittals specified in individual Sections, including specific warranties,
workmanship bonds, maintenance service agreements, final certifications, and similar
documents.
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4, Submit maintenance material submittals specified in individual Sections, including tools,
spare parts, extra materials, and similar items, and deliver to location designated by
Architect . Label with manufacturer's name and model number.

5. Submit testing, adjusting, and balancing records.

6. Submit sustainable design submittals not previously submitted.

7. Submit changeover information related to Owner's occupancy, use, operation, and
maintenance.

C.  Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items below
that are incomplete at time of request.

1. Advise Owner of pending insurance changeover requirements.

2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's

personnel of changeover in security provisions.

Complete startup and testing of systems and equipment.

Perform preventive maintenance on equipment used prior to Substantial Completion.

5. Instruct Owner's personnel in operation, adjustment, and maintenance of products,
equipment, and systems. Submit demonstration and training video recordings specified in
Section 017900 "Demonstration and Training."

6. Advise Owner of changeover in utility services.

7. Terminate and remove temporary facilities from Project site, along with mockups,

construction tools, and similar elements.

Complete final cleaning requirements.

9. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate
visual defects.

B w

S

D. Inspection: Submit a written request for inspection to determine Substantial Completion a
minimum of 10 days prior to date the Work will be completed and ready for final inspection and
tests. On receipt of request, Architect will either proceed with inspection or notify Contractor of
unfulfilled requirements. Architect will prepare the Certificate of Substantial Completion after
inspection or will notify Contractor of items, either on Contractor's list or additional items
identified by Architect, that must be completed or corrected before certificate will be issued.

1.5 FINAL COMPLETION PROCEDURES

A.  Submittals Prior to Final Completion: Before requesting final inspection for determining Final
Completion, complete the following:

1. Submit a final Application for Payment in accordance with Section 012900 "Payment
Procedures."

2. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial
Completion inspection list of items to be completed or corrected (punch list), endorsed
and dated by Architect. Certified copy of the list shall state that each item has been
completed or otherwise resolved for acceptance.

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage
complying with insurance requirements.
4. Submit pest-control final inspection report.
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CLOSEOUT PROCEDURES
PART 2 - PRODUCTS
2.1 MATERIALS
A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or

fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous
to health or property or that might damage finished surfaces.

L. Use 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.

PART 3 - EXECUTION

END OF SECTION 017700
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Smith Office Building SECTION 017823 -
OPERATION AND
MAINTENANCE DATA

SECTION 017823 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:

Operation and maintenance documentation directory manuals.
Emergency manuals.

Systems and equipment operation manuals.

Systems and equipment maintenance manuals.

Product maintenance manuals.

kW=

1.2 CLOSEOUT SUBMITTALS

A.  Submit operation and maintenance manuals indicated. Provide content for each manual as
specified in individual Specification Sections, and as reviewed and approved at the time of
Section submittals. Submit reviewed manual content formatted and organized as required by
this Section.

1. Architect will comment on whether content of operation and maintenance submittals is
acceptable.
2. Where applicable, clarify and update reviewed manual content to correspond to revisions

and field conditions.

1.3 FORMAT OF OPERATION AND MAINTENANCE MANUALS

A.  Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic
PDF file for each manual type required.

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where
scanning of paper documents is required, configure scanned file for minimum readable
file size.

2. File Names and Bookmarks: Bookmark individual documents based on file names. Name

document files to correspond to system, subsystem, and equipment names used in 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.

017823 -1
Copyright © 2020 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International
Treaties. It was created by "Lisle Architecture & Design, Inc." for "Smith Office Building". A valid, current MasterSpec license is required for editing and use of this
document for any other project.(13020)



Smith Office Building SECTION 017823 -
OPERATION AND
MAINTENANCE DATA

1.4 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS
A.  Organization of Manuals: Unless otherwise indicated, organize each manual into a separate
section for each system and subsystem, and a separate section for each piece of equipment not

part of a system. Each manual shall contain the following materials, in the order listed:

1. Title page.

2. Table of contents.
3. Manual contents.
B.  Title Page: Include the following information:
1. Subject matter included in manual.
2. Name and address of Project.
3. Date of submittal.
4. Name and contact information for Contractor.

C.  Table of Contents: List each product included in manual, identified by product name, indexed to
the content of the volume, and cross-referenced to Specification Section number in Project
Manual.

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

E. Identification: In the documentation directory and in each operation and maintenance manual,
identify each system, subsystem, and piece of equipment with same designation used in the
Contract Documents. If no designation exists, assign a designation according to
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building
Systems."

1.5 EMERGENCY MANUALS
A.  Emergency Manual: Assemble a complete set of emergency information indicating procedures
for use by emergency personnel and by Owner's operating personnel for types of emergencies
indicated.
B.  Content: Organize manual into a separate section for each of the following:
1. Type of emergency.
2. Emergency instructions.

3. Emergency procedures.

C.  Type of Emergency: Where applicable for each type of emergency indicated below, include
instructions and procedures for each system, subsystem, piece of equipment, and component:

1. Fire.
2. Flood.
3. Gas leak.
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OPERATION AND
MAINTENANCE DATA
4. Water leak.
5. Power failure.
6. Water outage.
7. System, subsystem, or equipment failure.
8. Chemical release or spill.
D.  Emergency Instructions: Describe and explain warnings, trouble indications, error messages,

and similar codes and signals. Include responsibilities of Owner's operating personnel for
notification of Installer, supplier, and manufacturer to maintain warranties.

E. Emergency Procedures: Include the following, as applicable:
1. Instructions on stopping.
2. Shutdown instructions for each type of emergency.
3. Operating instructions for conditions outside normal operating limits.
4. Required sequences for electric or electronic systems.
5. Special operating instructions and procedures.

1.6 SYSTEMS AND EQUIPMENT OPERATION MANUALS

A.  Systems and Equipment Operation Manual: Assemble a complete set of data indicating
operation of each system, subsystem, and piece of equipment not part of a system. Include
information required for daily operation and management, operating standards, and routine and
special operating procedures.

B.  Content: In addition to requirements in this Section, include operation data required in
individual Specification Sections and the following information:

1. System, subsystem, and equipment descriptions. Use designations for systems and
equipment indicated on Contract Documents.

Performance and design criteria if Contractor has delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

0. License requirements including inspection and renewal dates.

S0 RN LA W

C.  Descriptions: Include the following:

1. Product name and model number. Use designations for products indicated on Contract
Documents.

Manufacturer's name.

Equipment identification with serial number of each component.

Equipment function.

Operating characteristics.

Limiting conditions.

SIS e
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OPERATION AND
MAINTENANCE DATA
7. Performance curves.
8. Engineering data and tests.
9. Complete nomenclature and number of replacement parts.
D.  Operating Procedures: Include the following, as applicable:
1. Startup procedures.
2. Equipment or system break-in procedures.
3. Routine and normal operating instructions.
4. Regulation and control procedures.
5. Instructions on stopping.
6. Normal shutdown instructions.
7. Seasonal and weekend operating instructions.
8. Required sequences for electric or electronic systems.
9. Special operating instructions and procedures.
E. Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as
installed.
F. Piped Systems: Diagram piping as installed, and identify color coding where required for
identification.
1.7 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS
A.  Systems and Equipment Maintenance Manuals: Assemble a complete set of data indicating

maintenance of each system, subsystem, and piece of equipment not part of a system. Include
manufacturers' maintenance documentation, preventive maintenance procedures and frequency,
repair procedures, wiring and systems diagrams, lists of spare parts, and warranty information.

B.  Content: For each system, subsystem, and piece of equipment not part of a system, include
source information, manufacturers’ maintenance documentation, maintenance procedures,
maintenance and service schedules, spare parts list and source information, maintenance service
contracts, and warranties and bonds, as described below.

C.  Manufacturers' Maintenance Documentation: Include the following information for each
component part or piece of equipment:

1. Standard maintenance instructions and bulletins; include only sheets pertinent to product
or component installed. Mark each sheet to identify each product or component
incorporated into the Work. If data include more than one item in a tabular format,
identify each item using appropriate references from the Contract Documents. Identify
data applicable to the Work and delete references to information not applicable.

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

2. Drawings, diagrams, and instructions required for maintenance, including disassembly
and component removal, replacement, and assembly.
3. Identification and nomenclature of parts and components.
4. List of items recommended to be stocked as spare parts.
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D.  Maintenance Procedures: Include the following information and items that detail essential
maintenance procedures:

1. Test and inspection instructions.
2. Troubleshooting guide.
3. Precautions against improper maintenance.
E. Maintenance and Service Schedules: Include service and lubrication requirements, list of

required lubricants for equipment, and separate schedules for preventive and routine
maintenance and service with standard time allotment.

F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with
parts identified and cross-referenced to manufacturers' maintenance documentation and local
sources of maintenance materials and related services.

G.  Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

H.  Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control sequence and
flow diagrams. Coordinate these drawings with information contained in record Drawings to
ensure correct illustration of completed installation.

1.8 PRODUCT MAINTENANCE MANUALS

A.  Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and
maintenance of each product, material, and finish incorporated into the Work.

B.  Content: Organize manual into a separate section for each product, material, and finish. Include
source information, product information, maintenance procedures, repair materials and sources,
and warranties and bonds, as described below.

C.  Product Information: Include the following, as applicable:

Product name and model number.

Manufacturer's name.

Color, pattern, and texture.

Material and chemical composition.

Reordering information for specially manufactured products.

Al i e

D.  Maintenance Procedures: Include manufacturer's written recommendations and the following:

Inspection procedures.

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

List of cleaning agents and methods of cleaning detrimental to product.
Schedule for routine cleaning and maintenance.

Repair instructions.

Nk W=
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OPERATION AND
MAINTENANCE DATA
E. Repair Materials and Sources: Include lists of materials and local sources of materials and
related services.
F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.
L. Include procedures to follow and required notifications for warranty claims.
PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)
END OF SECTION 017823
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SECTION 017839 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes administrative and procedural requirements for Project Record Documents,
including the following:

1. Record Drawings.
2. Record specifications.
3. Record Product Data.
B.  Related Requirements:
1. Section 017823 "Operation and Maintenance Data" for operation and maintenance
manual requirements.

1.2 CLOSEOUT SUBMITTALS

A.  Record Drawings: Comply with the following:

1. Number of Copies: Submit one set(s) of marked-up record prints.
2. Number of Copies: Submit copies of Record Drawings as follows:
a. Initial Submittal:
1)
2) Submit PDF electronic files of scanned record prints and one set(s) of file
prints.
3)

4)  Architect will indicate whether general scope of changes, additional
information recorded, and quality of drafting are acceptable.
b. Final Submittal:

1) Submit
2) Submit PDF electronic files of scanned Record Prints and three set(s) of file
prints.
3)  Print each drawing, whether or not changes and additional information were
recorded.
c. Final Submittal:

1) Submit one paper-copy set(s) of marked-up record prints.

2) Submit Record Digital Data Files and three set(s) of Record Digital Data
File plots.

3)  Plot each drawing file, whether or not changes and additional information
were recorded.
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RECORD DOCUMENTS

1.3 RECORD DRAWINGS

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

1.

Preparation: Mark record prints to show the actual installation, where installation varies
from that shown originally. Require individual or entity who obtained record data,
whether individual or entity is Installer, subcontractor, or similar entity, to provide
information for preparation of corresponding marked-up record prints.

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

Accurately record information in an acceptable drawing technique.

Record data as soon as possible after obtaining it.

Record and check the markup before enclosing concealed installations.
Cross-reference record prints to corresponding photographic documentation.
Content Types of items requiring marking include, but are not limited to, the following:
Dimensional changes to Drawings.

Revisions to details shown on Drawings.

Locations and depths of underground utilities.

Revisions to routing of piping and conduits.

Revisions to electrical circuitry.

Actual equipment locations.

Duct size and routing.

Locations of concealed internal utilities.

Details not on the original Contract Drawings.

Field records for variable and concealed conditions.

Record information on the Work that is shown only schematically.

Mark the Contract Drawings and Shop Drawings completely and accurately. Use
personnel proficient at recording graphic information in production of marked-up record
prints.

Mark record prints with erasable, red-colored pencil. Use other colors to distinguish
between changes for different categories of the Work at same location.

Mark important additional information that was either shown schematically or omitted
from original Drawings.

Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.

°opo o
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B.  Format: Identify and date each Record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location.

1.

2.

Record Prints: Organize record prints into manageable sets. Bind each set with durable
paper cover sheets. Include identification on cover sheets.

Format: Annotated PDF electronic file.

Record Digital Data Files: Organize digital data information into separate electronic files
that correspond to each sheet of the Contract Drawings. Name each file with the sheet
identification. Include identification in each digital data file.

Identification: As follows:

a. Project name.

b. Date.

c. Designation "PROJECT RECORD DRAWINGS."

d Name of Architect.
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1.4

1.5

1.6

RECORD DOCUMENTS

e. Name of Contractor.

RECORD SPECIFICATIONS

Preparation: Mark Specifications to indicate the actual product installation, where installation
varies from that indicated in Specifications, addenda, and Contract modifications.

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, and
equipment furnished, including substitutions and product options selected.

3. Record the name of manufacturer, supplier, Installer, and other information necessary to
provide a record of selections made.

4, For each principal product, indicate whether Record Product Data has been submitted in

operation and maintenance manuals instead of submitted as Record Product Data.
5. Note related Change Orders , Record Product Data, and Record Drawings where
applicable.

Format: Submit record specifications as annotated PDF electronic file .

RECORD PRODUCT DATA

Recording: Maintain one copy of each submittal during the construction period for Project
Record Document purposes. Post changes and revisions to Project Record Documents as they
occur; do not wait until end of Project.

Preparation: Mark Product Data to indicate the actual product installation where installation
varies substantially from that indicated in Product Data submittal.

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Include significant changes in the product delivered to Project site and changes in
manufacturer's written instructions for installation.

3. Note related Change Orders , Record Specifications, and Record Drawings where
applicable.

Format: Submit Record Product Data as annotated PDF electronic file .

1. Include Record Product Data directory organized by Specification Section number and
title, electronically linked to each item of Record Product Data.

MAINTENANCE OF RECORD DOCUMENTS

Maintenance of Record Documents: Store Record Documents in the field office apart from the
Contract Documents used for construction. Do not use Project Record Documents for
construction purposes. Maintain Record Documents in good order and in a clean, dry, legible
condition, protected from deterioration and loss. Provide access to Project Record Documents
for Architect's reference during normal working hours.
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RECORD DOCUMENTS
PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)
END OF SECTION 017839
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Smith Office Building SECTION 033000 — CAST-IN-
PLACE CONCRETE

SECTION 033000 - CAST-IN-PLACE CONCRETE
PART 1 - GENERAL

11 RELATED DOCUMENTS

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

12 SUMMARY

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materias,
mixture design, placement procedures, and finishes, for the following:

1 Footings.

2. Foundation walls.
3. Slabs-on-grade.
4, Suspended dabs.

B. Related Sections:

1 Division 31 for drainage fill under slabs-on-grade.
2. Division 32 for concrete pavement and walks.

13 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 dlag, and silicafume; subject to compliance with requirements.

14 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.

C.  Sted Reinforcement Shop Drawings. Placing drawings that detail fabrication, bending, and
placement. Include bar sizes, lengths, materia, grade, bar schedules, stirrup spacing, bent bar
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing,
and supports for concrete reinforcement.

D. Construction Joint Layout: Indicate proposed construction joints required to construct the
structure.

1 Location of construction jointsis subject to approval of the Architect.

E. Samples: For waterstops and vapor retarder.
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15

A.

16

PLACE CONCRETE
INFORMATIONAL SUBMITTALS
Quadification Data: For Installer and manufacturer.
Welding certificates.

Material Certificates: For each of the following, signed by manufacturers:

Cementitious materials.
Admixtures.

Steel reinforcement and accessories.
Curing compounds.

Bonding agents.

Adhesives.

Vapor retarders.

Semirigid joint filler.

Joint-filler strips.

0. Repar materials.

Boo~NooOrwNE

Material Test Reports: For the following, from a qualified testing agency, indicating
compliance with requirements:

1 Aggregates. Include service record data indicating absence of deleterious expansion of
concrete due to alkali aggregate reactivity.

Floor surface flatness and levelness measurements indicating compliance with specified
tolerances.

Field quality-control reports.

Minutes of preinstallation conference.

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 ACI-certified
Concrete Flatwork Technician.

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C 94/C 94M requirements for production facilities and
equipment.

1 Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."

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.

Welding Qualifications: Qualify procedures and personnel according to AWSD1.4/D 1.4M,
"Structural Welding Code - Reinforcing Steel."
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E. ACI Publications. Comply with the following unless modified by requirements in the Contract
Documents:

1. ACI 301, "Specifications for Structural Concrete,” Sections1 through 5 and Section 7,
"Lightweight Concrete."
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

F. Concrete Testing Service: Engage a qualified independent testing agency to perform material
evaluation tests and to design concrete mixtures.

1 Testing Agency Qualifications: An independent agency, acceptable to authorities having
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.

a Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Gradel, according to ACICP-1 or an equivaent certification
program.

b. Personnel performing laboratory tests shall be ACI-certified Concrete Strength
Testing Technician and Concrete Laboratory Testing Technician - Gradel.
Testing Agency laboratory supervisor shal be an ACI-certified Concrete
Laboratory Testing Technician - Grade 1.

G. Preinstalation 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. Independent testing agency responsible for concrete design mixtures.
C. Ready-mix concrete manufacturer.

d. Concrete subcontractor.

e Special concrete finish subcontractor.

2. Review 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, and joint-filler strips, vapor-retarder
installation, anchor rod and anchorage device ingtallation tolerances, steel reinforcement
installation, floor and dab flathess and levelness measurement, concrete repair
procedures, and concrete protection.

3. Review floor finishes to be installed and coordinate with curing methods to be used.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and
damage.

B. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other
contaminants.
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PART 2 - PRODUCTS

21

A.

2.3

24

25

FORM-FACING MATERIALS

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.

Chamfer Strips. Wood, metal, PV C, or rubber strips, 3/4 by 3/4 inch, minimum.

Rustication Strips: Wood, metal, PV C, or rubber strips, kerfed for ease of form removal.

STEEL REINFORCEMENT
Reinforcing Bars:. ASTM A 615/A 615M, Grade 60, deformed.

Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from as-
drawn steel wireinto flat sheets.

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:

1 For concrete surfaces exposed to view where legs of wire bar supports contact forms, use
CRSI 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/I1. Supplement with the following:

a Fly Ash: ASTM C 618, ClassF.
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.

1 Maximum Coarse-Aggregate Size: 3/4 inch nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Water: ASTM C 94/C 94M and potable.

ADMIXTURES

Air-Entraining Admixture: ASTM C 260.
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B. 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.

Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, TypeF.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Typell.

oukwdE

C.  Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor
or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing
chloride reactions with steel reinforcement in concrete and complying with
ASTM C 494/C 494M, Type C.

1 Products: Subject to compliance with requirements, provide one of the following:

a Axim Italcementi Group, Inc.; CATEXOL CN-CI

b. BASF Construction Chemicals - Building Systems; Rheocrete CNI

C. Euclid Chemical Company (The), an RPM company; ARRMATECT, EUCON
BCN, or EUCON CIA

d. Grace Construction Products, W. R. Grace & Co.; DCI

e Sika Corporation; Sika CNI

D. Synthetic Macro-Fiber: Polyolefin macro-fibers engineered and designed for use in concrete,
complying with ASTM C 1116/C 1116M, Type |1, 1 to 2-1/4 inches (25 to 57 mm) long.

1 Products: Subject to compliance with requirements, provide one of the following:

Euclid Chemical Company (The), an RPM company; Tuf-Strand SF.
FORTA Corporation; FORTA FERRO.

Grace Construction Products, W. R. Grace & Co.; Strux 90/40.
Nycon, Inc.; XL.

Propex Concrete Systems Corp.; Fibermesh 650.

Sika Corporation; Sika Fiber MS.

P Q0T

2.6 WATERSTOPS

A.  Sdf-Expanding Butyl Strip Waterstops. Manufactured rectangular or trapezoidal strip, butyl
rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete,
3/4 by 1inch.

1 Products: Subject to compliance with requirements, provide one of the following:

Carlisle Coatings & Waterproofing, Inc.; MiraSTOP.
CETCO; Volclay Waterstop-RX.

Concrete Sealants Inc.; Conseal CS-231.
Greenstreak; Swellstop.

Henry Company, Sealants Division; Hydro-Flex.

JP Specidlties, Inc.; Earth Shield Type 20.

~PQo0Te
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VAPOR RETARDERS

Sheet Vapor Retarder: ASTM E 1745, Class A. Include manufacturer's recommended adhesive
or pressure-sensitive tape. Maximum perm rating of 0.02.

1 Products: Subject to compliance with requirements, provide one of the following:

Fortifiber Building Systems Group; Moistop Ultra 15

Grace Construction Products, W. R. Grace & Co.; Florprufe 120
Insulation Solutions, Inc.; Viper VaporCheck |1

Meadows, W. R., Inc.; Perminator 15 mil

Raven Industries Inc.; Vapor Block 15

Reef Industries, Inc.; Griffolyn 15 mil Green

Stego Industries, LLC; Stego Wrap 15 mil Class A

2. Provide manufacturer's compatible sealer system for penetrations.

@rooee o

Granular Fill: Provide one of the following:

a Clean mixture of crushed stone or crushed or uncrushed gravel; ASTM D 448,
Size 57, with 100 percent passing a 1-1/2-inch sieve and 0 to 5 percent passing a
No. 8 sieve.

b. Clean sands with less than 3 percent fines. Materials to be verified by a qualified
Geotechnical Engineer.

Fine-Graded Granular Materid: Clean mixture of crushed stone, crushed gravel, and
manufactured or natural sand; ASTM D 448, Size 10, with 100 percent passing a 3/8-inch sieve,
10 to 30 percent passing a No. 100 sieve, and at least 5 percent passing No. 200 sieve;
complying with del eterious substance limits of ASTM C 33 for fine aggregates.

CURING MATERIALS

Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application
to fresh concrete.

1 Products: Subject to compliance with requirements, provide one of the following:

BASF Construction Chemicals - Building Systems; Confilm
ChemMasters; SprayFilm

Conspec by Dayton Superior; Aquafilm

Dayton Superior Corporation; Sure Film (J-74)

Euclid Chemical Company (The), an RPM company; Eucobar
L&M Construction Chemicals, Inc.; E-CON

Meadows, W. R., Inc.; EVAPRE

Sika Corporation; SikaFilm

Symons by Dayton Superior; Finishing Aid

Unitex; PRO-FILM

T ST@ P ap T

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 oz./sq. yd. when dry.
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C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene
sheet.

D. Water: Potable.

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Typel, ClassB,
nondissipating, certified by curing compound manufacturer to not interfere with bonding of
floor covering.

1 Products: Subject to compliance with requirements, provide one of the following:

Anti-Hydro International, Inc.; AH Clear Cure WB

BASF Construction Chemicals - Building Systems; Kure-N-Seal WB
ChemMasters; Safe-Cure & Seal 20

Conspec by Dayton Superior; Cure and Seal WB

Cresset Chemical Company; Crete-Trete 309-VOC Cure & Sea
Dayton Superior Corporation; Safe Cure and Seal (J-18)

Euclid Chemica Company (The), an RPM company; Aqua CureVOX;
Clearsead WB 150

L&M Construction Chemicals, Inc.; Dress & Sea WB

Meadows, W. R., Inc.; Vocomp-20

Symons by Dayton Superior; Cure & Seal 18 Percent E

TS @TroeooTe

29 RELATED MATERIALS
A.  Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.

B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a
Type A shore durometer hardness of 80 per ASTM D 2240.

C. Bonding Agent: ASTM C 1059/C 1059M, Typell, non-redispersible, acrylic emulsion or
styrene butadiene.

D. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit
requirements, and as follows:

1 TypesIV and V, load bearing, for bonding hardened or freshly mixed concrete to
hardened concrete.

210 REPAIR MATERIALS

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor
elevations.

1 Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic
cement as defined in ASTM C 219.

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions,
and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended
by underlayment manufacturer.
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4, Compressive Strength:  Not less than 4100 psi at 28 days when tested according to
ASTM C 109/C 109M.

Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match
adjacent floor elevations.

1 Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic
cement as defined in ASTM C 219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and
application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended
by topping manufacturer.

4, Compressive Strength:  Not less than 5000 psi at 28 days when tested according to
ASTM C 109/C 109M.

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 independent 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.
2. Combined Fly Ash and Pozzolan: 25 percent.

Limit water-soluble, chloride-ion content in hardened concrete to 0.06 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
dlabs and parking structure slabs, concrete required to be watertight, and concrete with a
water-cementitious materials ratio below 0.50.

4, Use corrosion-inhibiting admixture in concrete mixtures where indicated.

CONCRETE MIXTURES FOR BUILDING ELEMENTS

Footings: Proportion normal-weight concrete mixture as follows:

1 Minimum Compressive Strength: 3000 ps at 28 days.
2. Slump Limit: 4 inches before adding high-range water-reducing admixture or
plasticizing admixture, plus or minus 1 inch.

Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:
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Minimum Compressive Strength — typical interior slab: 3000 psi at 28 days.

Minimum Compressive Strength — typical exterior slab: 4000 psi (27.6 MPa) at 28 days.
Slump Limit: 4 inches, plus or minus 1 inch.

Air Content: For exterior broom finished concrete only; 6 percent, plus or minus 1.5
percent at point of delivery for 3/4-inch nominal maximum aggregate size.

Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.
Synthetic Macro-Fiber:  Uniformly disperse in concrete mixture at manufacturer's
recommended rate, but not less than 3.0 Ib/cu. yd.

Eall A

oo

C.  Suspended Slabs: Proportion normal-weight concrete mixture as follows:

1 Minimum Compressive Strength: 3000 ps at 28 days.

2. Slump Limit: 4 inches, plus or minus 1 inch.

3. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.

4, Synthetic Macro-Fiber:  Uniformly disperse in concrete mixture at manufacturer's
recommended rate, but not less than 4.0 Ib/cu. yd.

213 FABRICATING REINFORCEMENT

A.  Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice.”

214 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M, and furnish batch ticket information.

1 When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and
delivery time to 60 minutes.

PART 3 - EXECUTION

31 FORMWORK

A. Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.

B.  Limit concrete surfaceirregularities, designated by ACI 347 as abrupt or gradua, as follows:
1 Class A, 1/8 inch for smooth-formed finished surfaces.

C.  Construct formstight enough to prevent loss of concrete mortar.

D. 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.
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E. Set edge forms, bulkheads, and intermediate screed strips for dabs 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.

F. 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.

G.  Chamfer exterior corners and edges of permanently exposed concrete.

H. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work. Determine sizes and locations from trades providing such items.

l. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and
other debris just before placing concrete.

J. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper aignment.

K. Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.

32 EMBEDDED ITEMS

A.  Place and secure anchorage devices and other embedded items required for adjoining work that
is 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's "Code of Standard Practice for Steel Buildings and
Bridges."

3.3 VAPOR RETARDERS
A. 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.
2. Seal around all penetrations with manufacturer's recommended system.

34 STEEL REINFORCEMENT

A.  General: Comply with CRSI's"Manua of Standard Practice” for placing reinforcement.

1 Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before
placing concrete.

B. 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 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/D 1.4M, where indicated.
D. Setwiretieswith ends directed into concrete, not toward exposed concrete surfaces.

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset
laps of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with
wire.

35 JOINTS
A. Generd: Congtruct jointstrue to line with faces perpendicular to surface plane of concrete.

B. Construction Joints. Install so strength and appearance of concrete are not impaired, at
locationsindicated or as approved by Architect.

1 Place joints perpendicular to main reinforcement. Continue reinforcement across
construction joints unless otherwise indicated. Do not continue reinforcement through
sides of strip placements of floors and dlabs.

2. Form keyed joints asindicated. Embed keys at least 1-1/2 inches into concrete.

3. Use a bonding agent at locations where fresh concrete is placed against hardened or
partialy hardened concrete surfaces.

C.  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
devel ops random contraction cracks.

D. 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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3.6 CONCRETE PLACEMENT

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded
items is complete and that required inspections have been performed.

B. Do not add water to concrete during delivery, at Project site, or during placement unless
approved by Architect.

C. 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.

D. 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 continuoudly, 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 amanner 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 each 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.

E. 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 dab 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
dlab surfaces before starting finishing operations.

agrowd

F. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from
physical damage or reduced strength that could be caused by frost, freezing actions, or low
temperatures.

1 When average high and low temperature is expected to fall below 40 deg F for three
successive days, maintain delivered concrete mixture temperature within the temperature
range required by ACI 301.

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete
on frozen subgrade or on subgrade containing frozen materials.

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical acceerators unless otherwise specified and approved in mixture designs.
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G.  Hot-Weather Placement: Comply with ACI 301 and asfollows:

1 Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing
water or chopped ice may be used to control temperature, provided water equivalent of
iceis calculated to total amount of mixing water. Using liquid nitrogen to cool concrete
is Contractor's option.

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.

3.7 FINISHING FORMED SURFACES

A.  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.

B.  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 or to be covered with a coating or
covering material applied directly to concrete.

C. Reated 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. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces unless otherwise indicated.

3.8 FINISHING FLOORS AND SLABS

A. Generd: Comply with ACI 302.1R recommendations for screeding, restraightening, and
finishing operations for concrete surfaces. Do not wet concrete surfaces.

B. Scratch Finish: While till 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 indicated and to receive mortar setting beds for bonded
cementitious floor finishes.

C. Float Finish: Consolidate surface with power-driven floats or by hand floating if areais 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 indicated to receive trowel finish.

D. 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
trowe marks and uniform in texture and appearance. Grind smooth any surface defects that
would telegraph through applied coatings or floor coverings.
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1 Apply atrowel 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) 25; and of levelness, F(L) 20; with
minimum local values of flatness, F(F) 17; and of levelness, F(L) 15.

Trowel and Fine-Broom Finish: Apply afirst 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,
dlightly scarify surface with a fine broom.

1 Comply with flatness and level ness tolerances for trowel-finished floor surfaces.

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and
elsewhere asindicated.

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.

MISCELLANEOUS CONCRETE ITEMS

Filling In: Fill in holes and openings left in concrete structures after work of other trades isin
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.

Curbs. Provide monolithic finish to interior curbs by stripping forms while concrete is till
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and
terminations slightly rounded.

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.

Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items.
Cast-in inserts and accessories as shown on Drawings. Screed, tamp, and trowel finish concrete
surfaces.

CONCRETE PROTECTING AND CURING

Genera: 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.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture |oss approaching 0.2 1b/sg. 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.
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C. Formed Surfaces. Cure formed concrete surfaces, including underside of beams, supported
dabs, 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.  Cureconcrete 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.

a Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
floor coverings.

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 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 unless manufacturer certifies curing compound will not interfere
with bonding of floor covering used on Project.

311 JOINT FILLING

A. Prepare, clean, and install joint filler according to manufacturer's written instructions.

1 Defer joint filling until concrete has aged at least one month. Do not fill joints until
construction traffic has permanently ceased.

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact
faces of joint clean and dry.

C. Instal semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed
joints. Overfill joint and trim joint filler flush with top of joint after hardening.
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3.12 CONCRETE SURFACE REPAIRS

A. 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.

B.  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.

C. 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 discol orations that cannot be removed by cleaning.

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-tie 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 concedled formed surfaces that affect concrete's durability and
structural performance as determined by Architect.

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and dabs, for finish and
verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces
dloped to drain for trueness of dope and smoothness; use a sloped template.

1 Repair finished surfaces containing defects. Surface defects include spalls, popouts,
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that
penetrate to reinforcement or completely through unreinforced sections regardiess of
width, and other objectionable conditions.

After concrete has cured at |east 14 days, correct high areas by grinding.

Correct locaized 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 al around.
Dampen concrete surfaces in contact with patching concrete and apply bonding agent.

wn
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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. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and
patching mortar.

F. Repair materials and installation not specified above may be used, subject to Architect's
approval.

3.13 FIELD QUALITY CONTROL

A. Testing and Inspecting: Owner will engage a qualified testing and inspecting agency to perform
field tests and inspections and prepare test reports.

B.  Inspections:

Steel reinforcement placement.

Steel reinforcement welding.

Headed bolts and studs.

Verification of use of required design mixture.

Concrete placement, including conveying and depositing.

Curing procedures and maintenance of curing temperature.

Verification of concrete strength before removal of shores and forms from beams and
slabs.

NogokrwdpE

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to
ASTM C 172 shall be performed according to the following requirements:

1 Testing Frequency: Samples for strength tests of each class of concrete placed each day
shall be taken not less than once a day, nor less than once for each 150 cu. yd. (114 cu.
m) of concrete, nor less than once for each 5,000 sg. ft. of surface areafor dabs or walls.

2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform
additional tests when concrete consistency appears to change.

3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for
each composite sample, but not less than one test for each day's pour of each concrete
mixture.

4, Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperatureis
40 deg F and below and when 80 deg F and above, and one test for each composite
sample.

5. Unit Weight: ASTM C 567, fresh unit weight of structural lightweight concrete; one test
for each composite sample, but not less than one test for each day's pour of each concrete
mixture.

6. Compression Test Specimens. ASTM C 31/C 31M.
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10.

11.

12.

PLACE CONCRETE

a Cast and laboratory cure two sets of two standard cylinder specimens for each
composite sample.

Strength of each concrete mixture will be satisfactory if every average of any three
consecutive compressive-strength tests equals or exceeds specified compressive strength
and no compressive-strength test value fals below specified compressive strength by
more than 500 psi.

Test results shall be reported in writing to Architect, concrete manufacturer, and
Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain
Project identification name and number, date of concrete placement, name of concrete
testing and inspecting agency, location of concrete batch in Work, design compressive
strength at 28 days, concrete mixture proportions and materials, compressive breaking
strength, and type of break for both 7- and 28-day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may
be permitted by Architect but will not be used as sole basis for approval or rejection of
concrete.

Additional Tests: Testing and inspecting agency shall make additional tests of concrete
when test results indicate that dump, air entrainment, compressive strengths, or other
requirements have not been met, as directed by Architect. Testing and inspecting agency
may conduct tests to determine adequacy of concrete by cored cylinders complying with
ASTM C 42/C 42M or by other methods as directed by Architect.

Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

Correct deficiencies in the Work that test reports and inspections indicate do not comply
with the Contract Documents.

D. Measure floor and slab flatness and levelness according to ASTM E 1155 within 48 hours of
finishing.

END OF SECTION 033000
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VENEER

SECTION 042613 - MASONRY VENEER

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

SUMMARY

Section Includes:

1. Brick.

2. Mortar materials.

3. Ties and anchors.

4. Embedded flashing.
5. Accessories.
ACTION SUBMITTALS

Product Data: For each type of product.

Samples: For each type and color of brick and colored mortar.

INFORMATIONAL SUBMITTALS

MOCKUPS

Sample Panels: Build sample panels to verify selections made under Sample submittals and to
demonstrate aesthetic effects. Comply with requirements in Section 014000 "Quality
Requirements" for mockups.

1. Build sample panels for typical exterior wall in sizes approximately 60 inches long by 48
inches high.
FIELD CONDITIONS

Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice
or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost
or by freezing conditions. Comply with cold-weather construction requirements contained in
TMS 602.

Hot-Weather Requirements: Comply with hot-weather construction requirements contained in
TMS 602.
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PART 2 - PRODUCTS

2.1 UNIT MASONRY, GENERAL
A.  Masonry Standard: Comply with TMS 602, except as modified by requirements in the Contract
Documents.
B.  Defective Units: Referenced masonry unit standards may allow a certain percentage of units to

contain chips, cracks, or other defects exceeding limits stated. Do not use units where such
defects will be exposed in the completed Work.

2.2 BRICK

A.  General: Provide shapes indicated and as follows, with exposed surfaces matching finish and
color of exposed faces of adjacent units.

1. For ends of sills and caps and for similar applications that would otherwise expose
unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces
finished.

2. Provide special shapes for applications where shapes produced by sawing would result in

sawed surfaces being exposed to view.

B.  Clay Face Brick: Facing brick complying with ASTM C216 or hollow brick complying with
ASTM C652, Class H40V (void areas between 25 and 40 percent of gross cross-sectional area) ,

Grade SW , .

1. <Click here to find, evaluate, and insert list of manufacturers and products.>

2. Initial Rate of Absorption: Less than 30 g/30 sq. in. per minute when tested in accordance
with ASTM C67/C67M.

3. Efflorescence: Provide brick that has been tested in accordance with ASTM C67/C67M
and is rated "not effloresced."

4. Surface Coating: Brick with colors or textures produced by application of coatings shall

withstand 50 cycles of freezing and thawing in accordance with ASTM C67/C67M with

no observable difference in the applied finish when viewed from 10 ft..

Size (Actual Dimensions): long.

6. Color and Texture: As indicated on drawings.

e

23 MORTAR MATERIALS

A.  Portland Cement: ASTM C150/C150M, Type I or II, except Type IIl may be used for cold-
weather construction. Provide natural color or white cement as required to produce mortar color
indicated.

B.  Colored Cement Products: Packaged blend made from and mortar pigments, all complying with
specified requirements, and containing no other ingredients.

1. Colored Portland Cement-Lime Mix:
a. <Click here to find, evaluate, and insert list of manufacturers and products.>
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2. Colored Masonry Cement:
a. <Click here to find, evaluate, and insert list of manufacturers and products.>

C.  Preblended Dry Mortar Mix: Packaged blend made from, sand, and admixtures and complying

with ASTM C1714/C1714M.
1. Preblended Dry Portland Cement Mortar Mix:

a. <Click here to find, evaluate, and insert list of manufacturers and products.>
2. Preblended Dry Masonry Cement Mortar Mix:

a. <Click here to find, evaluate, and insert list of manufacturers and products.>

D.  Aggregate for Mortar: ASTM C144.

L. White-Mortar Aggregates: Natural white sand or crushed white stone.
2. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce
required mortar color.

E. Water: Potable.

2.4 TIES AND ANCHORS

A. General: Ties and anchors shall extend at least 1-1/2 inches into veneer but with at least a 5/8-
inch cover on outside face.

B.  Materials: Provide ties and anchors specified in this article that are made from materials that
comply with the following unless otherwise indicated:

1. Hot-Dip  Galvanized, = Carbon-Steel =~ Wire: =~ ASTM A1064/A1064M,  with
ASTM A153/A153M, Class B-2 coating.

2. Stainless Steel Wire: ASTM A580/A580M Type 304, Type 304 .

3. Steel Sheet, Galvanized after Fabrication: ASTM A1008/A1008M, Commercial Steel,
with ASTM A153/A153M, Class B coating.

C.  Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow
vertical or horizontal adjustment but resist tension and compression forces perpendicular to
plane of wall.

1. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch- diameter, hot dipped
galvanized steel wire.

2. Tie Section: Triangular-shaped wire tie made from 0.25-inch- diameter, hot-dip
galvanized steel wire.

D.  Adjustable Masonry-Veneer Anchors:

1. General: Provide anchors that allow vertical adjustment but resist a 100 Ibf load in both
tension and compression perpendicular to plane of wall without deforming or developing
play in excess of 1/16 inch.

2. Fabricate sheet metal anchor sections and other sheet metal parts from 0.0785-inch- thick
steel sheet, galvanized after fabrication .
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3. Fabricate wire ties from 0.187-inch- diameter, hot-dip galvanized steel wire unless
otherwise indicated.

4. Masonry-Veneer Anchors; Vertical Slotted L-Plate: Rib-stiffened, sheet metal anchor
section with screw holes at top and bottom, projecting vertical leg with slotted hole for
wire tie and washer at face of insulation.

a. <Click here to find, evaluate, and insert list of manufacturers and products.>

5. Masonry-Veneer Anchors; Double-Pintle Plate: Rib-stiffened, sheet metal anchor section
with screw holes at top and bottom, projecting horizontal leg with slots for vertical legs
of double pintle wire tie. Provide with seismic tie, clip, and continuous wire in veneer.

a. <Click here to find, evaluate, and insert list of manufacturers and products.>

6. Masonry-Veneer Anchors; Slotted Plate: Sheet metal anchor section, with screw holes at
top and bottom; and raised rib-stiffened strap, stamped into center to provide a slot
between strap and base for wire tie. Use self-adhering tape to seal penetration behind
anchor plate.

a. <Click here to find, evaluate, and insert list of manufacturers and products.>

7. Masonry-Veneer Anchors; Slotted Plate with Prongs: Sheet metal anchor section, with
screw holes at top and bottom; top and bottom ends bent to form pronged legs of length
to match thickness of insulation; and raised rib-stiffened strap, stamped into center to
provide a slot between strap and base for wire tie. Use self-adhering tape to seal
penetration behind anchor plate.

a. <Click here to find, evaluate, and insert list of manufacturers and products.>

8. Masonry-Veneer Anchors; Single-Barrel Screw: Self-drilling, single-barrel screw
designed to receive wire tie. Screw has a smooth barrel the same thickness as
insulation with factory-installed gasketed washer to seal at face of insulation and
sheathing . Provide with seismic tie, clip, and continuous wire in veneer.

a. <Click here to find, evaluate, and insert list of manufacturers and products.>

a. <Click here to find, evaluate, and insert list of manufacturers and products.>

10.  Masonry-Veneer Anchors; Seismic-Pintle Plate: Rib-stiffened, sheet metal anchor section
with screw holes at top and bottom, projecting leg with slotted hole for vertical leg of
seismic pintle tie. Tie is rib-stiffened, sheet metal bent plate with down-turned leg to fit in
anchor slot and with integral tabs to hold continuous wire in veneer.
a. <Click here to find, evaluate, and insert list of manufacturers and products.>

2.5 EMBEDDED FLASHING

A.  Metal Flashing: Provide metal flashing complying with SMACNA's "Architectural Sheet Metal
Manual" and as follows:

1. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304, 0.016 inch thick.
2. Fabricate metal drip edges from stainless steel. Extend at least 3 inches into wall and 1/2
inch out from wall, with outer edge bent down 30 degrees and hemmed.

B.  Flexible Flashing: Use one of the following unless otherwise indicated:

1. Self-Adhering, Stainless Steel Fabric Flashing: Composite, flashing product consisting of
2 mil of Type 304 stainless steel sheet, bonded to a layer of polymeric fabric with a butyl
adhesive , to produce an overall thickness of 10 mil .

a. <Click here to find, evaluate, and insert list of manufacturers and products.>
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b. Applications: Use 10-mil- thick flashing at windows, doors, and small wall
penetrations; not at base of walls. Use 40-mil- thick flashing at base of walls.

2. Rubberized-Asphalt Flashing: Composite flashing product consisting of a pliable,
adhesive rubberized-asphalt compound, bonded to a high-density, cross-laminated
polyethylene film to produce an overall thickness of not less than 40 mil .

a. <Click here to find, evaluate, and insert list of manufacturers and products.>

C.  Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products
or products recommended by flashing manufacturer for bonding flashing sheets to each other
and to substrates.

2.6 ACCESSORIES
A.  Weep/Vent Products: Use one of the following unless otherwise indicated:

1. Wicking Material: Absorbent rope, made from cotton, 1/4 to 3/8 inch in diameter, in
length required to produce 2-inch exposure on exterior and 18 inches in cavity. Use only
for weeps.

2. Round Plastic Weep/Vent Tubing: Medium-density polyethylene, 3/8-inch OD by 4
inches long.

3. Rectangular Plastic Weep/Vent Tubing: Clear butyrate, 3/8 by 1-1/2 by 3-1/2 inches long.

2.7 MORTAR MIXES

A.  General: Do not use admixtures, including pigments, air-entraining agents, accelerators,
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise
indicated.

1. Do not use calcium chloride in mortar or grout.

2. Use portland cement-lime or masonry cement mortar unless otherwise indicated.

3. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to
view, regardless of weather conditions, to ensure that mortar color is consistent.

B.  Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix.
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients
before delivering to Project site.

C.  Mortar for Unit Masonry: Comply with ASTM C270, Proportion Specification. Use Type N
unless another type is indicated.

D.  Pigmented Mortar: Use colored cement product.

1. Pigments shall not exceed 10 percent of portland cement by weight.
2. Pigments shall not exceed 5 percent of masonry cement by weight.
3. Application: Use pigmented mortar for exposed mortar joints.

042613 -5
Copyright © 2020 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International
Treaties. It was created by "Lisle Architecture & Design, Inc." for "Smith Office Building". A valid, current MasterSpec license is required for editing and use of this
document for any other project.(13020)


http://www.specagent.com/LookUp/?ulid=10033&mf=&src=wd#http://www.specagent.com/LookUp/?ulid=10033&mf=&src=wd

Smith Office Building SECTION 042613 - MASONRY
VENEER

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A.  Use full-size units without cutting if possible. If cutting is required to provide a continuous
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp,
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut
units with cut surfaces and, where possible, cut edges concealed.

B.  Select and arrange units for exposed unit masonry to produce a uniform blend of colors and
textures. Mix units from several pallets or cubes as they are placed.

C.  Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. per
minute when tested in accordance with ASTM C67/C67M. Allow units to absorb water so they
are damp but not wet at time of laying.

3.2 TOLERANCES

A. Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or
minus 1/4 inch.

2. For location of elements in plan, do not vary from that indicated by more than plus or
minus 1/2 inch.

3. For location of elements in elevation, do not vary from that indicated by more than plus

or minus 1/4 inch in a story height or 1/2 inch total.

B. Lines and Levels:

1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4
inch in 10 ft., or 1/2-inch maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary
from level by more than 1/8 inch in 10 ft., 1/4 inch in 20 ft., or 1/2-inch maximum.

3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10 ft.,
3/8 inch in 20 ft., or 1/2-inch maximum.

4, For conspicuous vertical lines, such as external corners, door jambs, reveals, and

expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 ft., 1/4
inch in 20 ft., or 1/2-inch maximum.

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 ft., 3/8 inch
in 20 ft., or 1/2-inch maximum.

C. Joints:
1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch,
with a maximum thickness limited to 1/2 inch.
2. For exposed head joints, do not vary from thickness indicated by more than plus or minus
1/8 inch. Do not vary from adjacent bed-joint and head-joint thicknesses by more than
1/8 inch .
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33 LAYING MASONRY WALLS
A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at
other locations.
B.  Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in bond
pattern indicated on Drawings; do not use units with less-than-nominal 4-inch horizontal face

dimensions at corners or jambs.

C.  Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

34 MORTAR BEDDING AND JOINTING

A.  Lay masonry units with completely filled bed and head joints; butter ends with sufficient mortar
to fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints.

B.  Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint
thickness unless otherwise indicated.
3.5 ANCHORED MASONRY VENEERS

A.  Anchor masonry veneers to wall framing and concrete and masonry backup with seismic
masonry-veneer anchors to comply with the following requirements:

1. Fasten screw-attached and seismic anchors through sheathing to wall framing and to
concrete and masonry backup with metal fasteners of type indicated. Use two fasteners
unless anchor design only uses one fastener.

2. Embed tie sections in masonry joints.

3. Locate anchor sections to allow maximum vertical differential movement of ties up and
down.

4. Space anchors as indicated, but not more than 16 inches o.c. vertically and 16 inches o.c.

horizontally, with not less than one anchor for each 2 sq. ft. of wall area. Install additional
anchors within 12 inches of openings and at intervals, not exceeding 8 inches, around
perimeter.

5. Space anchors as indicated, but not more than o.c. vertically and o.c. horizontally, with
not less than one anchor for each of wall area. Intall additional anchors within of
openings and at intervals, not exceeding .

6. Space anchors as indicated, but not more than 18 inches o.c. vertically and horizontally.
Install additional anchors within 12 inches of openings and at intervals, not exceeding 24
inches, around perimeter.

B.  Provide not less than 1 inch of airspace between back of masonry veneer and face of insulation.
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Smith Office Building SECTION 042613 - MASONRY
VENEER

3.6 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE

A.  Anchor masonry to structural steel and concrete, where masonry abuts or faces structural steel
or concrete to comply with the following:

1. Provide an open space not less than 1/2 inch wide between masonry and structural steel
or concrete unless otherwise indicated. Keep open space free of mortar and other rigid
materials.

2. Anchor masonry with anchors embedded in masonry joints and attached to structure.

3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 inches o.c.
horizontally.

3.7 FLASHING, WEEP HOLES, AND VENTS

A.  General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges,
other obstructions to downward flow of water in wall, and where indicated. Install vents at
shelf angles, ledges, and other obstructions to upward flow of air in cavities, and where
indicated.

B.  Install flashing as follows unless otherwise indicated:

1. Prepare masonry surfaces so they are smooth and free from projections that could
puncture flashing. Where flashing is within mortar joint, place through-wall flashing on
sloping bed of mortar and cover with mortar. Before covering with mortar, seal
penetrations in flashing with adhesive, sealant, or tape as recommended by flashing
manufacturer.

2. Extend flashing through veneer, across airspace behind veneer, and up face of sheathing
at least 8 inches; with upper edge tucked under water-resistive barrier air barrier, lapping
at least 4 inches.

3. At lintels and shelf angles, extend flashing 6 inches minimum , to edge of next full unit at
each end. At heads and sills, extend flashing 6 inches minimum , to edge of next full unit
and turn ends up not less than 2 inches to form end dams.

4. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible
flashing 1/2 inch back from outside face of wall, and adhere flexible flashing to top of
metal drip edge.

5. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop
flexible flashing 1/2 inch back from outside face of wall, and adhere flexible flashing to
top of metal flashing termination.

C. Install weep holes in veneers in head joints of first course of masonry immediately above

embedded flashing.
1. Use specified weep/cavity vent products to form weep holes.
2. Space weep holes 24 inches o.c. unless otherwise indicated.

D.  Place cavity drainage material in airspace behind veneers to comply with configuration
requirements for cavity drainage material in "Accessories" Article.

E.  Install vents in head joints in exterior wythes at spacing indicated. Use specified weep/cavity
vent products to form vents.
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Smith Office Building SECTION 042613 - MASONRY

3.8

3.9

VENEER
1. Close cavities off vertically and horizontally with blocking in manner indicated. Install
through-wall flashing and weep holes above horizontal blocking.
CLEANING

In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar
fins and smears before tooling joints.

Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:
1. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for

comparison purposes. Obtain Architect's approval of sample cleaning before proceeding
with cleaning of masonry.

2. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering
them with liquid strippable masking agent or polyethylene film and waterproof masking
tape.

3. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by

rinsing surfaces thoroughly with clear water.

4. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical
Notes 20.

5. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's
written instructions.

MASONRY WASTE DISPOSAL

Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill
material as fill is placed.

1. Do not dispose of masonry waste as fill within 18 inches of finished grade.

Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as
described above or recycled, and other masonry waste, and legally dispose of off Owner's

property.

END OF SECTION 042613
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FRAMING

SECTION 051200 - STRUCTURAL STEEL FRAMING

PART 1- GENERAL

11 RELATED DOCUMENTS

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

12 SUMMARY

A. Section Includes;

1. Structural sted!.
2. Grout.

B. Related Sections:

1 Section 014000 "Quality Requirements' for independent testing agency procedures and

administrative requirements.

Section 053100 " Steel Decking'".

Section 055000 "Metal Fabrications' for miscellaneous steel fabrications not defined as

structural steel.

4. Section 055100 "Metal Stairs.”

5. Section 099113 "Exterior Painting” and Section 099123 "Interior Painting" for surface-
preparation and priming requirements.

wnN

13 DEFINITIONS

A. Structural Steel: Elements of structural-steel frame, as classified by AISC 303, "Code of
Standard Practice for Steel Buildings and Bridges."

14 PERFORMANCE REQUIREMENTS

A. Connections. Provide details of simple shear connections required by the Contract Documents
to be selected or completed by structural-steel fabricator, including comprehensive engineering
analysis by a qualified professional engineer, to withstand loads indicated and comply with
other information and restrictions indicated.

1 Select and compl ete connections using schematic details indicated and AI1SC 360.
2. Use LRFD; data are given at factored-load level.

B. Construction: Steel Braced Frames

15 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated.

Shop Drawings: Show fabrication of structural-steel components.

1 Include details of cuts, connections, splices, camber, holes, and other pertinent data.
2. Include embedment drawings.
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Smith Office Building SECTION 051200 —

16

17

STRUCTURAL STEEL
FRAMING

3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds,
and show size, length, and type of each weld. Show backing bars that are to be removed
and supplemental fillet welds where backing bars are to remain.

4, Indicate type, size, and length of bolts, distinguishing between shop and field bolts.

5. Identify demand critical welds.

6. For structural-stedl connections indicated to comply with design loads, include structural
analysis data signed and sealed by the qualified professional engineer responsible for
their preparation.

Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRS):
Provide according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for each welded
joint whether prequalified or qualified by testing, including the following:

1 Power source (constant current or constant voltage).
2. Electrode manufacturer and trade name, for demand critical welds.

INFORMATIONAL SUBMITTALS
Qualification Data: For qualified Installer, fabricator, professiona engineer and testing agency.
Welding certificates.

Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers,
certifying that shop primers are compatible with topcoats.

Mill test reportsfor structural steel, including chemical and physical properties.

Product Test Reports: For the following:

1 Bolts, nuts, and washers including mechanica properties and chemical analysis.
2. Shop primers.
3. Nonshrink grout.

Source quality-control reports.

QUALITY ASSURANCE

Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality
Certification Program and is designated an AI1SC-Certified Plant, Category STD.

Installer Qualifications: A qualified installer who participatesin the AISC Quality Certification
Program and is designated an AISC-Certified Erector, Category ACSE.

Welding Quadlifications. Qualify procedures and personnel according to AWSD1.1/D1.1M,
"Structural Welding Code - Sted."

1 Welders and welding operators performing work on bottom-flange, demand-critical
welds shall pass the supplemental welder qualification testing, as required by AWS D1.8.
FCAW-S and FCAW-G shall be considered separate processes for welding personnel
qualification.

Comply with applicable provisions of the following specifications and documents:
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E.

18

A.

B.

19

A.

B.

STRUCTURAL STEEL

FRAMING
1. AISC303.
2. AISC 341 and AISC 341sl.
3. AISC 360.
4, RCSC's " Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

Preinstallation Conference: Conduct conference at Project site.

DELIVERY, STORAGE, AND HANDLING

Store materials to permit easy access for inspection and identification. Keep steel members off
ground and spaced by using palets, dunnage, or other supports and spacers. Protect steel
members and packaged materials from corrosion and deterioration.

1 Do not store materials on structure in a manner that might cause distortion, damage, or
overload to members or supporting structures. Repair or replace damaged materias or
structures as directed.

Store fastenersin a protected place in sealed containers with manufacturer's labels intact.

1 Fasteners may be repackaged provided Owner's testing and inspecting agency observes
repackaging and seals contai ners.

2. Clean and relubricate bolts and nuts that become dry or rusty before use.

3. Comply with manufacturers' written recommendations for cleaning and lubricating
ASTM F 1852 fasteners and for retesting fasteners after lubrication.

COORDINATION

Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers recommendations to ensure that shop primers and topcoats are
compatible with one another.

Coordinate installation of anchorage items to be embedded in or attached to other construction
without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and
directionsfor installation.

PART 2 - PRODUCTS

21

A.

B
C
D.
E
F

STRUCTURAL-STEEL MATERIALS

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.

W-Shapes: ASTM A 992/A 992M.

Channelsand Angles. ASTM A 36/A 36M.

Plate and Bar: ASTM A 36/A 36M.

Cold-Formed Hollow Structural Sections. ASTM A 500, Grade B, structural tubing.
Steel Pipe: ASTM A 53/A 53M, TypeE or S, Grade B.
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STRUCTURAL STEEL
FRAMING

1 Weight Class: Standard unless noted otherwise.
2. Finish: Black except whereindicated to be galvanized.

G. Wadding Electrodes: Comply with AWS requirements.

2.2 BOLTS, CONNECTORS, AND ANCHORS

A.  High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy-hex
steel structura bolts; ASTM A 563, Grade C, (ASTM A 563M, Class 8S) heavy-hex carbon-
steel nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel washers; all with
plain finish.

B.  High-Strength Bolts, Nuts, and Washers: ASTM A 490 (ASTM A 490M), Type 1, heavy-hex
stedl structural bolts; ASTM A 563, Grade DH, (ASTM A 563M, Class 10S) heavy-hex carbon-
steel nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel washers with
plain finish.

C. Shear Connectors:. ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished
carbon sted; AWS D1.1/D1.1M, Type B.

D. Unheaded Anchor Rods; ASTM F 1554, Grade 36.

Configuration: Straight.

Nuts: ASTM A 563 (ASTM A 563M) heavy-hex carbon steel.

Plate Washers: ASTM A 36/A 36M carbon stedl.

Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon stedl.
Finish: Pain.

agrLODdDE

E. Headed Anchor Rods: ASTM F 1554, Grade 36, straight.

1. Nuts: ASTM A 563 (ASTM A 563M) heavy-hex carbon steel.

2. Plate Washers: ASTM A 36/A 36M carbon stedl.

3. Washers. ASTM F 436 (ASTM F 436M), Type 1, hardened carbon stedl.
4, Finish: Plain.

F. Threaded Rods: ASTM A 36/A 36M.

1 Nuts: ASTM A 563 (ASTM A 563M) heavy-hex carbon steel.
2. Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon stedl.
3. Finish: Pain.

23 PRIMER

A. Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer
complying with MPI#79 and compatible with topcoat.

B.  Galvanizing Repair Paint: ASTM A 780.
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24 GROUT

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic
aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.

2.5 FABRICATION

A. Structura Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate
according to AISC's "Code of Standard Practice for Sted Buildings and Bridges' and
AISC 360.

1 Camber structural-steel members where indicated.

2. Fabricate beams with rolling camber up.

3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain
markings until structural steel has been erected.

4, Mark and match-mark materials for field assembly.

5. Complete structural-steel assemblies, including welding of units, before starting shop-
priming operations.

B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.

1 Plane thermally cut edges to be welded to comply with requirements in
AWSD1.1/D1.1M.

C. BoltHoles: Cut, drill or punch standard bolt holes perpendicular to metal surfaces.
Finishing: Accurately finish ends of columns and other members transmitting bearing loads.

E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to SSPC-
SP 1, "Solvent Cleaning."

F. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Use automatic end welding of headed-stud shear connectors according to
AWS D1.1/D1.1IM and manufacturer's written instructions.

G. Welded Door Frames. Build up welded door frames attached to structural steel. Weld exposed
joints continuoudly and grind smooth. Plug-weld fixed sted bar stops to frames. Secure
removable stops to frames with countersunk machine screws, uniformly spaced not more than
10 inches o.c. unless otherwise indicated.

H. Holes: Provide holes required for securing other work to structural steel and for other work to
pass through steel framing members.

1 Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes
or enlarge holes by burning.

2. Baseplate Holes: Cut, drill, mechanicaly thermal cut, or punch holes perpendicular to
steel surfaces.

3. Weld threaded nuts to framing and other specialty items indicated to receive other work.
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2.6 SHOP CONNECTIONS

A.  High-Strength Bolts: Shop install high-strength bolts according to RCSC's " Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts' for type of bolt and type of joint
specified.

1 Joint Type: Snug tightened.

B. Weld Connections: Comply with AWSD1.1/D1.1M for tolerances, appearances, welding
procedure specifications, weld quality, and methods used in correcting welding work.

1 Assemble and weld built-up sections by methods that will maintain true alignment of
axes without exceeding tolerancesin AISC 303 for mill material.

2.7 SOURCE QUALITY CONTROL

A. Fabricator Qudifications: A qualified fabricator that participates in the AISC Quality
Certification Program and is designated an AI1SC-Certified Plant, Category STD.

B.  The Fabricator shall be a designated AISC-Certified Plant, Category STD or the Fabricator at
their expense shall engage an independent testing and inspecting agency to perform shop tests
and inspections and prepare test reports, this expense shall be added to the Non-Certified
Fabricator’ s bid.

1 Provide testing agency with access to places where structura-steel work is being
fabricated or produced to perform tests and inspections.

C.  Correct deficiencies in Work that test reports and inspections indicate does not comply with the
Contract Documents.

D. Bolted Connections. Shop-bolted connections will be inspected according to RCSC's
" Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

E. Weded Connections. In addition to visual inspection, shop-welded connections will be tested
and inspected according to AWSD1.1/D1.1M and the following inspection procedures, at
testing agency's option:

1 Liquid Penetrant Inspection: ASTM E 165.

2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished
weld. Cracks or zones of incomplete fusion or penetration will not be accepted.

3. Ultrasonic Inspection: ASTM E 164.

4, Radiographic Inspection: ASTM E 94.

2.8 SHOP PRIMING
A.  Shop prime stedl surfaces except the following:

1 Surfaces embedded in concrete or mortar. Extend priming of partially embedded
members to a depth of 2 inches (50 mm).

2. Surfaces to be field welded.

3. Galvanized surfaces.

051200 - 6

Copyright © 2020 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International
Treaties. It was created by "Lisle Architecture & Design, Inc." for "Smith Office Building". A valid, current MasterSpec license is required for editing and use of this
document for any other project.(13020)



Smith Office Building SECTION 051200 —

B.

C.

2.9

A.

STRUCTURAL STEEL
FRAMING

Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and
spatter, dag, or flux deposits. Prepare surfaces according to the following specifications and
standards:

1 SSPC-SP 2, "Hand Tool Cleaning."
2. SSPC-SP 3, "Power Tool Cleaning."

Priming: Immediately after surface preparation, apply primer according to manufacturer's
written instructions and at rate recommended by SSPC to provide a minimum dry film thickness
of 1.5 mils (0.038 mm). Use priming methods that result in full coverage of joints, corners,
edges, and exposed surfaces.

GALVANIZING

Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel
accordingto ASTM A 123/A 123M.

1 Fill vent and drain holes that will be exposed in the finished Work unless they will
function as weep holes, by plugging with zinc solder and filing off smooth.
2. Galvanize al building columns, lintels and shelf angles.

PART 3 - EXECUTION

31

A.

B.

3.2

A.

33

A.

B.

EXAMINATION

Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces and
locations of anchor rods, bearing plates, and other embedments for compliance with
requirements.

1 Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and other
embedments showing dimensions, locations, angles, and elevations.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Provide temporary shores, guys, braces, and other supports during erection to keep structural
steel secure, plumb, and in alignment against temporary construction loads and loads equal in
intensity to design loads. Remove temporary supports when permanent structural stedl,
connections, and bracing are in place unless otherwise indicated.

ERECTION

Set structural steel accurately in locations and to elevations indicated and according to
AISC 303 and AISC 360.

Base Bearing Plates: Clean concrete- and masonry-bearing surfaces of bond-reducing
materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates.

1 Set plates for structural members on wedges, shims, or setting nuts as required.
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2. Weld plate washers to top of baseplate, where indicated.

3. Snug-tighten anchor rods after supported members have been positioned and plumbed.
Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before
packing with grout.

4, Promptly pack grout solidly between bearing surfaces and plates so no voids remain.
Neatly finish exposed surfaces;, protect grout and allow to cure. Comply with
manufacturer's written installation instructions for shrinkage-resistant grouts.

C. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for
Steel Buildings and Bridges."

D. Align and adjust various members that form part of complete frame or structure before
permanently fastening. Before assembly, clean bearing surfaces and other surfaces that will be
in permanent contact with members. Perform necessary adjustments to compensate for
discrepanciesin elevations and aignment.

1 Level and plumb individual members of structure.
2. Make allowances for difference between temperature at time of erection and mean
temperature when structure is completed and in service.

E.  Splice members only where indicated.
Do not use thermal cutting during erection.

G. Do not enlarge unfair holesin members by burning or using drift pins. Ream holes that must be
enlarged to admit bolts.

H.  Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Use automatic end welding of headed-stud shear connectors according to
AWS D1.1/D1.1M and manufacturer's written instructions.

34 FIELD CONNECTIONS

A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts' for type of bolt and type of joint
specified.

1 Joint Type: Snug tightened unless otherwise indi cated.

B. Weld Connections: Comply with AWSD1.1/D1.1M for tolerances, appearances, welding
procedure specifications, weld quality, and methods used in correcting welding work.

1 Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary
connections, and removal of paint on surfaces adjacent to field welds.

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel smooth.

3. Assemble and weld built-up sections by methods that will maintain true alignment of
axes without exceeding tolerances in AISC's "Code of Standard Practice for Steel
Buildings and Bridges' for mill material.

35 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified independent testing and inspecting agency to
inspect field welds and high-strength bolted connections.
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B. Bolted Connections. Bolted connections will be inspected according to RCSC's " Specification
for Structural Joints Using ASTM A 325 or A 490 Bolts."

C.  Welded Connections: Field welds will be visually inspected according to AWS D1.1/D1.1M.

1 In addition to visual inspection, field welds will be tested and inspected according to
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:

a Liquid Penetrant Inspection: ASTM E 165.

b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on
finished weld. Cracks or zones of incomplete fusion or penetration will not be
accepted.

C. Ultrasonic Inspection: ASTM E 164.

d. Radiographic Inspection: ASTM E 94.

D. In addition to visual inspection, test and inspect field-welded shear connectors according to
requirementsin AWS D1.1/D1.1M for stud welding and as follows:

1 Perform bend tests if visual inspections revea either a less-than-continuous 360-degree
flash or welding repairs to any shear connector.

2. Conduct tests on additional shear connectors if weld fracture occurs on shear connectors
already tested, according to requirementsin AWS D1.1/D1.1M.

E.  Correct deficiencies in Work that test reports and inspections indicate does not comply with the
Contract Documents.

3.6 REPAIRS AND PROTECTION

A. Gavanized Surfaces. Clean areas where galvanizing is damaged or missing and repair
galvanizing to comply with ASTM A 780.

B.  Touchup Painting: Cleaning and touchup painting are specified in Section 099113 "Exterior
Painting" and Section 099123 "Interior Painting."

END OF SECTION 051200

051200 - 9

Copyright © 2020 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International
Treaties. It was created by "Lisle Architecture & Design, Inc." for "Smith Office Building". A valid, current MasterSpec license is required for editing and use of this
document for any other project.(13020)



Smith Office Building SECTION 052100 — STEEL
JOIST FRAMING

SECTION 052100 - STEEL JOIST FRAMING
PART 1 GENERAL
11 RELATED DOCUMENTS

A. Drawingsand 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:

K-series stedl joists.

KCS-type K-series sted joists.
K-series stedl joist substitutes.
Joist accessories.

1.3 DEFINITIONS

Eal A

A. SJI's"Specifications': Stedl Joist Institute's " Standard Specifications, Load Tables and Weight
Tablesfor Steel Joists and Joist Girders.”

1.4 ACTION SUBMITTALS
A. Product Data: For each type of joist, accessory, and product.
B. Shop Drawings:

1. Include layout, designation, number, type, location, and spacing of joists.

2. Includejoining and anchorage details, bracing, bridging, and joist accessories; splice and
connection locations and details; and attachments to other construction.

3. Indicate locations and details of bearing plates to be embedded in other construction.
1.5 INFORMATIONAL SUBMITTALS

A. Quadlification Data: For manufacturer and professional engineer.
Manufacturer certificates.
Mill Certificates: For each type of bolt.

Comprehensive engineering analysis of special joists signed and sealed by the qualified
professional engineer responsible for its preparation.

O0Ow

16 QUALITY ASSURANCE

A. Manufacturer Qualifications: A manufacturer certified by SJI to manufacture joists complying
with applicable standard specifications and load tablesin SJlI's " Specifications.”

1. Manufacturer's responsibilities include providing professional engineering services for
designing special joists to comply with performance requirements.

B. Welding Qudlifications: Qualify field-welding procedures and personnel according to AWS
D1.1/D1.1M, "Structural Welding Code - Steel."
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Smith Office Building SECTION 052100 — STEEL

JOIST FRAMING

1.7 DELIVERY, STORAGE, AND HANDLING

A.
B.

Deliver, store, and handle joists as recommended in SJI's " Specifications.”

Protect joists from corrosion, deformation, and other damage during delivery, storage, and
handling.

PART 2 PRODUCTS

21 PERFORMANCE REQUIREMENTS

A.

Structural Performance: Provide specid joists and connections capable of withstanding design
loads indicated.

1. UseLRFD; dataare given at strength-load level.

2. Design special joists to withstand design loads with live-load deflections no greater than
the following:

3. Roof Joists: Vertical deflection of 1/240 of the span.

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.

2.2 K-SERIESSTEEL JOISTS

A. Manufacture stedl joists of type indicated according to " Standard Specifications for Open Web
Stedl Joists, K-Series' in SJI's " Specifications,” with steel-angle top- and bottom-chord
members, underslung ends, and parallel top chord.

1. Joist Type: K-seriessted joists and KCS-type K-series steel joists.

B. Sted Joist Substitutes: Manufacture according to " Standard Specifications for Open Web Steel
Joists, K-Series' in SJI's " Specifications,” with steel-angle or -channel members.

C. Provide holesin chord members for connecting and securing other construction to joists.

D. Extended Ends: Extend bearing ends of joists with SJI's Type R extended ends where
indicated, complying with SJI's " Specifications."

E. Camber joistsaccording to SJlI's " Specifications.”.

F. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoesif joist
slope exceeds 1/4 inch per 12 inches (1:48).

2.3 PRIMERS
A. Primer: SSPC-Paint 15, or manufacturer's standard shop primer complying with performance

requirements in SSPC-Paint 15.

24 JOIST ACCESSORIES

A.

Bridging: Provide bridging anchors and number of rows of horizontal or diagonal bridging of
material, size, and type required by SJI's " Specifications for type of joist, chord size, spacing,
and span. Furnish additional erection bridging if required for stability.
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B. Fabricate steel bearing plates from ASTM A 36/A 36M steel with integral anchorages of sizes
and thicknessesindicated. Shop prime paint.

C. Carbon-Steel Bolts and Threaded Fasteners: ASTM A 307, Grade A (ASTM F 568M, Property
Class 4.6), carbon-steel, hex-head bolts and threaded fasteners; carbon-steel nuts; and flat,
unhardened steel washers.

1. Finish: Plain, uncoated.

D. High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy hex
stedl structural bolts; ASTM A 563 (ASTM A 563M) heavy hex carbon-steel nuts; and ASTM
F 436 (ASTM F 436M) hardened carbon-steel washers.
1.  Finish: Plain.

E. Welding Electrodes. Comply with AWS standards.

F.  Furnish miscellaneous accessories including splice plates and bolts required by joist
manufacturer to complete joist assembly.

25 CLEANING AND SHOP PAINTING

A. Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists and
accessories by hand-tool cleaning, SSPC-SP 2 or power-tool cleaning, SSPC-SP 3.

B. Apply one coat of shop primer to joists and joist accessories to be primed to provide a
continuous, dry paint film not less than 1 mil (0.025 mm) thick.

PART 3 EXECUTION
3.1 EXAMINATION

A. Examine supporting substrates, embedded bearing plates, and abutting structural framing for
compliance with requirements for installation tolerances and other conditions affecting
performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A. Donotinstall joists until supporting construction isin place and secured.

B. Install joists and accessories plumb, square, and true to line; securely fasten to supporting
construction according to SJI's " Specifications," joist manufacturer's written recommendations,
and requirementsin this Section.

1. Beforeinstallation, splicejoists delivered to Project site in more than one piece.
2. Space, adjust, and dign joists accurately in location before permanently fastening.

3. Install temporary bracing and erection bridging, connections, and anchors to ensure that
joists are stabilized during construction.
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C. Fieldweldjoiststo supporting steel framework. Coordinate welding sequence and procedure
with placement of joists. Comply with AWS requirements and procedures for welding,
appearance and quality of welds, and methods used in correcting welding work.

D. Boltjoiststo supporting steel framework using carbon-steel bolts.

E. Boltjoiststo supporting steel framework using high-strength structural bolts. Comply with
Research Council on Structural Connection's " Specification for Structural Joints Using ASTM
A 325 or ASTM A 490 Bolts' for high-strength structural bolt installation and tightening
reguirements.

F. Install and connect bridging concurrently with joist erection, before construction loads are
applied. Anchor ends of bridging lines at top and bottom chords if terminating at walls or
beams.

3.3 FIELD QUALITY CONTROL
A. Testing Agency: Owner will engage a qualified independent testing and inspecting agency to
inspect field welds and bolted connections and to perform field tests and inspections and
prepare test and inspection reports.
B. Visualy inspect field welds according to AWS D1.1/D1.1M.
C. Visualy inspect bolted connections.

D. Correct deficienciesin Work that test and inspection reports have indicated are not in
compliance with specified requirements.

E. Perform additional testing to determine compliance of corrected Work with specified
requirements.

34 PROTECTION

A. Touchup Painting: After installation, promptly clean, prepare, and prime or reprime field
connections, rust spots, and abraded surfaces of prime-painted joists, bearing plates, abutting
structural steel, and accessories.

1. Clean and prepare surfaces by hand-tool cleaning according to SSPC-SP 2, or power-tool
cleaning according to SSPC-SP 3.

2. Apply acompatible primer of same type as primer used on adjacent surfaces.

END OF SECTION 052100
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Smith Office Building SECTION 053100 — STEEL

DECKING

SECTION 053100 - STEEL DECKING

PART 1 - GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1 Roof deck.
2. Composite floor deck.

Related Requirements:

1 Section 033000 "Cagt-in-Place Concrete” for normal-weight and lightweight structural
concrete fill over steel deck.

2. Division 051200 Section "Structural Steel Framing" for shop- and field-welded shear
connectors.

3. Section 055000 "Metal Fabrications' for framing deck openings with miscellaneous steel
shapes.

ACTION SUBMITTALS

Product Data: For each type of deck, accessory, and product indicated.

Shop Drawings:

1 Include layout and types of deck panels, anchorage details, reinforcing channels, pans,
cut deck openings, specia jointing, accessories, and attachments to other construction.

INFORMATIONAL SUBMITTALS

Welding certificates.

Product Certificates: For each type of steel deck.

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, indicating that each of the following complies with requirements:

1. Power-actuated mechanica fasteners.

Evaluation Reports: For steel deck.
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E. Field quality-control reports.

15 QUALITY ASSURANCE
A.  Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

B. Waeding Qualifications: Qualify procedures and personnel according to AWS D1.3, "Structural
Welding Code - Sheet Stedl."

16 DELIVERY, STORAGE, AND HANDLING

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and
handling.

B. Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a
waterproof covering and ventilate to avoid condensation.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. AISl Specifications: Comply with calculated structural characteristics of steel deck according
to AlISI's "North American Specification for the Design of Cold-Formed Steel Structural
Members."

B. Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.

1 Indicate design designations from UL's "Fire Resistance Directory” or from the listings of
another qualified testing agency.

C. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.

2.2 ROOF DECK

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

ASC Prdfiles, Inc.; a Blue Scope Steel company.
Canam United States;, Canam Group Inc.

CMC Joist & Deck.

Consolidated Systems, Inc.; Metal Dek Group.
Cordeck.

DACS, Inc.

Epic Metals Corporation.

Marlyn Steel Decks, Inc.

N~ WNE
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Smith Office Building SECTION 053100 — STEEL
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9. New Millennium Building Systems, LLC.

10.  Nucor Corp.; Vulcraft Group.

11. Roof Deck, Inc.

12. Vadley Joist; Subsidiary of EBSCO Industries, Inc.

13.  Verco Manufacturing Co.

14. Wheeling Corrugating Company; Div. of Whedling-Pittsburgh Steel Corporation.

B. Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the
following:

1 Galvanized-Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 33 (230),
G90 (Z275) zinc coating.

Deck Profile: Type WR, widerib.

Profile Depth: 1-1/2 inches (38 mm).

Design Uncoated-Steel Thickness: 0.0358 inches.

Span Condition: Triple span or more.

Side Laps: Overlapped or interlocking seam at Contractor's option.

ok wN

2.3 COMPOSITE FLOOR DECK

A. Manufacturers. Subject to compliance with requirements, provide products by one of the
following:

Epic Metals Corporation.

Marlyn Steel Decks, Inc.

New Millennium Building Systems, LLC.

10.  Nucor Corp.; Vulcraft Group.

11. Roof Deck, Inc.

12. Verco Manufacturing Co.

13. Wheding Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation.

1 ASC Profiles, Inc.; a Blue Scope Steel company.
2. Canam United States; Canam Group Inc.

3. CMC Joist & Deck.

4. Consolidated Systems, Inc.; Metal Dek Group.
5. Cordeck.

6. DACS, Inc.

7.

8.

0.

B. Composite Floor Deck: Fabricate panels, with integrally embossed or raised pattern ribs and
interlocking side laps, to comply with "SDI Specifications and Commentary for Composite
Steel Floor Deck," in SDI Publication No. 31, with the minimum section properties indicated,
and with the following:
1 Galvanized-Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 33 (230),

G90 (Z275) zinc coating.

2. Profile Depth: 2 inches (51 mm).
3. Design Uncoated-Steel Thickness: 0.0474 inch (1.06 mm).
4 Span Condition: Triple span or more.
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Smith Office Building SECTION 053100 — STEEL

24

A.

J.

DECKING
ACCESSORIES

Genera: Provide manufacturer's standard accessory materials for deck that comply with
requirements indicated.

Mechanical Fasteners. Corrosion-resistant, low-velocity, power-actuated or pneumatically
driven stainless steel fasteners; or self-drilling, self-threading screws.

Side-Lap Fasteners. Corrosion-resistant, hexagonal washer head; self-drilling, stainless steel
screws, No. 10 (4.8-mm) minimum diameter.

Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber.

Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 33,000
psi (230 MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, of same
material and finish as deck; of profileindicated or required for application.

Pour Stops and Girder Fillers: Steel sheet, minimum yield strength of 33,000 psi (230 MPa), of
same material and finish as deck, and of thickness and profile indicated.

Column Closures, End Closures, Z-Closures, and Cover Plates. Stedl sheet, of same material,
finish, and thickness as deck unless otherwise indicated.

Piercing Hanger Tabs: Piercing steel sheet hanger attachment devices for use with floor deck.

Recessed Sump Pans:  Single-piece steel sheet, 0.0747 inch (1.90 mm) thick, of same material
and finish as deck, with 3-inch- (76-mm-) wide flanges and level recessed pans of 1-1/2-inch
(38-mm) minimum depth. For drains, cut holesin thefied.

Galvanizing Repair Paint: ASTM A 780.

PART 3 - EXECUTION

31

A.

B.

3.2

A.

B.

C.

EXAMINATION

Examine supporting frame and field conditions for compliance with requirements for
installation tolerances and other conditions affecting performance.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

Install deck panels and accessories according to applicable specifications and commentary in
SDI Publication No. 31, manufacturer's written instructions, and requirements in this Section.

Install temporary shoring before placing deck panelsif required to meet deflection limitations.

L ocate deck bundles to prevent overloading of supporting members.
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Smith Office Building SECTION 053100 — STEEL
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D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned
and bearing on supporting frame before being permanently fastened. Do not stretch or contract
side-lap interlocks.

E. Place deck panels flat and square and fasten to supporting frame without warp or deflection.

F. Cut and neatly fit deck panels and accessories around openings and other work projecting
through or adjacent to deck.

G. Provide additional reinforcement and closure pieces at openings as required for strength,
continuity of deck, and support of other work.

H. Comply with AWS reguirements and procedures for manua shielded metal arc welding,
appearance and quality of welds, and methods used for correcting welding work.

l. Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical
fasteners and install according to deck manufacturer's written instructions.

3.3 ROOF-DECK INSTALLATION

A.  Fasten roof-deck panels to steel beams and steel bar joists with powder actuated fasteners as
noted on plan.

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels
between supports, at intervals not exceeding the lesser of 1/2 of the span or 36 inches (914 mm),
or as noted on plans and as follows:

1 Mechanically fasten with self-drilling, No. 10 (4.8-mm-) diameter or larger, stainless
steel screws.

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2
inches (38 mm), with end joints as follows:

1 End Joints: Lapped 2 inches (51 mm) minimum or butted at Contractor's option.

D. Roof Sump Pans and Sump Plates: Install over openings provided in roof deck and
mechanicaly fasten flanges to top of deck. Space mechanical fasteners not more than 12 inches
(305 mm) apart with at least one fastener at each corner.

1 Install reinforcing channels or zees in ribs to span between supports and mechanically
fasten.

E. Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end
closures, and reinforcing channels according to deck manufacturer's written instructions. Weld
or mechanically fasten to substrate to provide a complete deck installation.

1 Weld cover plates at changes in direction of roof-deck panels unless otherwise indicated.
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F. Flexible Closure Strips: Install flexible closure strips over partitions, walls, and where
indicated. Install with adhesive according to manufacturer's written instructions to ensure
complete closure.

34 FLOOR-DECK INSTALLATION

A.  Fasten floor-deck panels to sted supporting members by welding a shear connector through the
deck or by arc spot (puddle) welds of the surface diameter indicated and as follows:

1 Weld Diameter: 3/4 inch (19 mm), nominal.

2. Weld Spacing: Weld edge ribs of panels at each support. Space additional welds an
average of 12 inches (305 mm) apart, but not more than 18 inches (457 mm) apart or as
indicated on plans or brace sections.

B. SidelLap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels
between supports, at intervals not exceeding the lesser of half of the span or 36 inches (914
mm), and as follows:

1 Mechanically fasten with self-drilling, No. 10 (4.8-mm-) diameter or larger, carbon-steel
SCrews.

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2
inches (38 mm), with end joints as follows:

1 End Joints. Lapped or butted at Contractor's option.

D. Pour Stops and Girder Fillers: Weld steel sheet pour stops and girder fillers to supporting
structure according to SDI recommendations unless otherwise indicated.

E. Install piercing hanger tabs at 14 inches (355 mm) apart in both directions, within 9 inches (228
mm) of walls a ends, and not more than 12 inches (305 mm) from walls at sides unless
otherwise indicated.

35 FIELD QUALITY CONTROL
A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

B. Field weldswill be subject to inspection.

C. Testing agency will report inspection results promptly and in writing to Contractor and
Architect.

D. Remove and replace work that does not comply with specified requirements.

E.  Additiona inspecting, at Contractor's expense, will be performed to determine compliance of
corrected work with specified requirements.
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3.6 PROTECTION

A. Gavanizing Repairs: Prepare and repair damaged gal vanized coatings on both surfaces of deck
with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.

B. Providefina protection and maintain conditions to ensure that steel deck is without damage or
deterioration at time of Substantial Completion.

END OF SECTION 053100
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Smith Office Building SECTION 054000 — COLD-
FORMED METAL FRAMING

SECTION 054000 - COLD-FORMED METAL FRAMING
PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes;

1 Exterior non-load-bearing wall framing.
2. Soffit framing.

B. Related Requirements:

1 Section 055000 "Metal Fabrications' for masonry shelf angles and connections.

2. Section 092116.23 "Gypsum Board Shaft Wall Assemblies' for interior non-load-
bearing, metal-stud-framed, shaft-wall assemblies.

3. Section 092216 "Non-Structural Metal Framing" for interior non-load-bearing, metal-
stud framing and ceiling-suspension assemblies.

13 PERFORMANCE REQUIREMENTS

A.  Structural Performance: Provide cold-formed metal framing capable of withstanding design
loads within limits and under conditions indicated.

1 Design Loads: Asindicated on structural drawings.

2. Deflection Limits: Design framing systems to withstand design loads without deflections
greater than the following:

a Exterior Non-Load-Bearing Framing: Horizontal deflection of 1/240 of the wall
height.
b. Ceiling/Soffit Joist Framing: Vertica deflection of 1/360 of the span.

3. Design framing systems to provide for movement of framing members without damage
or overstressing, sheathing failure, connection failure, undue strain on fasteners and
anchors, or other detrimental effects when subject to a maximum ambient temperature
change of 120 deg F (67 deg C).

4, Design framing system to maintain clearances at openings, to allow for construction
tolerances, and to accommodate live load deflection of primary building structure as
follows:
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a Upward and downward movement of 3/4 inch (19 mm) at non-load bearing walls
only.

B.  Cold-Formed Steel Framing, General: Design according to AlSI's "Standard for Cold-Formed
Steel Framing - General Provisions."

1 Headers: Design according to AlSI's "Standard for Cold-Formed Steel Framing - Header
Design."
2. Design exterior wall framing to accommodate horizontal deflection without regard for
contribution of sheathing materials.
14 ACTION SUBMITTALS
A.  Product Data: For each type of cold-formed steel framing product and accessory.

B.  Shop Drawings:

1 Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing;
fabrication; and fastening and anchorage details, including mechanical fasteners.

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping,
bracing, bridging, splices, accessories, connection details, and attachment to adjoining
work.

C. Delegated-Design Submittal: For cold-formed steel framing.

15 INFORMATIONAL SUBMITTALS
A. Quadlification Data: For testing agency.
B.  Waeélding certificates.

C. Product Test Reports: For each listed product, for tests performed by manufacturer and
witnessed by a qualified testing agency.

Steel sheet.

Expansion anchors.

Power-actuated anchors.

Mechanical fasteners.

Vertical deflection clips.

Horizontal drift deflection clips
Miscellaneous structural clips and accessories.

Nou,rwdE

D. Research Reports: For non-standard cold-formed steel framing, from ICC-ES.

16 QUALITY ASSURANCE

A.  Engineering Responsibility: Preparation of Shop Drawings, design calculations, and other
structural data by a qualified professional engineer.
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B. Professona Engineer Qualifications: A professiona engineer who is legaly qualified to
practice in jurisdiction where Project is located and who is experienced in providing
engineering services of the kind indicated. Engineering services are defined as those performed
for instalations of cold-formed metal framing that are similar to those indicated for this Project
in material, design, and extent.

C.  Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

D. Product Tests: Mill certificates or data from a qualified independent testing agency indicating
steel sheet complies with requirements, including base-metal thickness, yield strength, tensile
strength, total elongation, chemical requirements, and metallic-coating thickness.

E.  Weding Qudlifications. Qualify procedures and personnel according to the following:

1 AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Stedl."

F. Fire-Test-Response Characteristics:.  Where indicated, provide cold-formed metal framing
identical to that of assemblies tested for fire resistance per ASTM E 119 by a testing and
inspecting agency acceptable to authorities having jurisdiction.

G. AISI Specifications and Standards: Comply with AlSI's "North American Specification for the
Design of Cold-Formed Steel Structural Members' and its "Standard for Cold-Formed Steel
Framing - General Provisions."

1 Comply with AlSI's " Standard for Cold-Formed Steel Framing - Header Design.”

H.  Preinstallation Conference: Conduct conference at Project site.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect cold-formed sted framing from corrosion, moisture staining, deformation, and other
damage during delivery, storage, and handling.

PART 2 - PRODUCTS

21 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following]:

AllSteel & Gypsum Products, Inc.

Cadlifornia Expanded Metal Products Company.
ClarkWestern Building Systems, Inc.

Consolidated Fabricators Corp.; Building Products Division.
Craco Mfg., Inc.

Custom Stud Inc.

Design Shapesin Steel.

Nogok,rwdpE
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8. Dietrich Meta Framing; a Worthington Industries Company.
9. Formetal Co. Inc. (The).

10. MarinoWARE.

11.  Nuconsteel; a Nucor Company.

12. Olmar Supply, Inc.

13. Quail Run Building Materials, Inc.

14. SCAFCO Corporation.

15. Southeastern Stud & Components, Inc.
16. State Building Products, Inc.

17. Sted Construction Systems.

18. Sted Network, Inc. (The).

19. Sted Structural Systems.

20. Steder, Inc.

21.  Super Stud Building Products, Inc.

22. Tdling Industries, LLC.

23. United Metal Products, Inc.

24. United Steel Manufacturing.

B. Cold-Formed Steel Framing Design Standards:
1 Wall Studs: AlISI S211.
2. Headers: AlSI S212.

C. AISI Specifications and Standards: Unless more stringent requirements are indicated, comply
with AISI S100 and AlSI S200.

D. Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.

1 Indicate design designations from UL's "Fire Resistance Directory” or from the listings of
another qualified testing agency.

22 MATERIALS

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.

B.  Steel Sheet: ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and
coating weight as follows:

1 Grade: Asrequired by structural performance.
2. Coating: G60 (Z180).

C. Steel Sheet for Connection Clips: ASTM A 653/A 653M, structural stedl, zinc coated, of grade
and coating as follows:

1 Grade: Asrequired by structural performance.
2. Coating: G60 (Z180).
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2.3 EXTERIOR NON-LOAD-BEARING WALL FRAMING

A. Sted Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched,
with gtiffened flanges, and as follows:

1 Minimum Base-Metal Thickness: 0.0428 inch (1.09 mm).
2. Flange Width: Asrequired by design..
3. Section Properties: Asrequired by design..

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched,
with unstiffened flanges, and as follows:

1 Minimum Base-Metal Thickness: Matching steel studs.
2. Flange Width: 1-1/4 inches (32 mm).

C. Veticd Deflection Clips: Manufacturer's standard head clips, capable of accommodating
upward and downward vertical displacement of primary structure through positive mechanical
attachment to stud web.

1 Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following]:

AllSted & Gypsum Products, Inc.

ClarkWestern Building Systems, Inc.

Dietrich Metal Framing; a Worthington Industries company.
MarinoWARE.

SCAFCO Corporation.

Steel Network, Inc. (The).

Stedler, Inc.

@ oo

D. Double Deflection Tracks: Manufacturer's double, deep-leg, U-shaped steel tracks, consisting
of nested inner and outer tracks; unpunched, with unstiffened flanges.

1 Outer Track: Of web depth to alow free vertica movement of inner track, with flanges
designed to support horizontal loads and transfer them to the primary structure, and as
follows:

a Minimum Base-Metal Thickness: 0.0428 inch (1.09 mm).
b. Flange Width: 1 inch (25 mm) plus the design gap of 3/4 inch.

2. Inner Track: Of web depth indicated, and as follows:
a Minimum Base-Metal Thickness: 0.0428 inch (1.09 mm).
b. Flange Width: 2 % inches.
24 SOFFIT FRAMING

A. Exterior Soffit Frame Manufacturer's standard C-shaped steel sections, of web depths
indicated, with stiffened flanges, and as follows:
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1 Minimum Base-Metal Thickness: 0.0428 inch (1.09 mm).
2. Flange Width: 1-5/8 inches (41 mm), minimum.
3. Section Properties: Asrequired by design.

2.5 FRAMING ACCESSORIES

A. Fabricate sted-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural
Grade, Type H, metallic coated, of same grade and coating weight used for framing members.

B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise
indicated, as follows:

Supplementary framing.
Bracing, bridging, and solid blocking.
Web stiffeners.

Anchor clips.

End clips.

Foundation clips.

Gusset plates.

Stud kickers and knee braces.
Joist hangers and end closures.
Hole reinforcing plates.
Backer plates.

RBHoOooNo O ~wWNE

= o

2.6 ANCHORS, CLIPS, AND FASTENERS

A. Sted Shapes and Clips:. ASTM A 36/A 36M, zinc coated by hot-dip process according to
ASTM A 123/A 123M.

B. Anchor Bolts: ASTM F 1554, Grade 36, threaded carbon-steel hex-headed bolts and carbon-
steel nuts; and flat, hardened-steel washers;, zinc coated by hot-dip process according to
ASTM A 153/A 153M, ClassC.

C. Expansion Anchors: Fabricated from corrosion-resistant materials, with allowable load or
strength design capacities calculated according to ICC-ES AC193 and ACI 318 greater than or
equal to the design load, as determined by testing per ASTM E 488 conducted by a qualified
testing agency.

D. Power-Actuated Anchors: Fastener system of type suitable for application indicated, fabricated
from corrosion-resistant materials, with allowable load capacities calculated according to ICC-
ES ACT0, greater than or equal to the design load, as determined by testing per ASTM E 1190
conducted by a qualified testing agency.

E. Mechanical Fasteners: ASTM C 1513, dtainless steel, self-drilling, self-tapping, steel drill
SCrews.

1 Head Type: Low-profile head beneath sheathing, manufacturer's standard elsewhere.

F. Welding Electrodes. Comply with AWS standards.
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2.7 MISCELLANEOUS MATERIALS
A.  Gavanizing Repair Paint: SSPC-Paint 20 or MIL-P-21035B.

B. Cement Grout: Portland cement, ASTM C 150, Type; and clean, natural sand, ASTM C 404.
Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for
placement and hydration.

C. Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout
containing selected slica sands, portland cement, shrinkage-compensating agents, and
plasticizing and water-reducing agents, complying with ASTM C 1107/C 1107M, with fluid
consistency and 30-minute working time.

D. Shims: Load bearing, high-density multimonomer plastic, and nonleaching; or of cold-formed
steel of same grade and coating as framing members supported by shims.

E. Seder Gaskets: Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from
manufacturer's standard widths to match width of bottom track or rim track members.

28 FABRICATION

A.  Fabricate cold-formed steel framing and accessories plumb, square, and true to line, and with
connections securely fastened, according to referenced AISI's specifications and standards,
manufacturer's written instructions, and requirements in this Section.

1 Fabricate framing assemblies using jigs or templates.

2. Cut framing members by sawing or shearing; do not torch cut.

3 Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening,
pneumatic pin fastening, or riveting as standard with fabricator. Wire tying of framing
members is not permitted.

a Comply with AWSD1.3/D1.3M requirements and procedures for welding,
appearance and quality of welds, and methods used in correcting welding work.

b. Locate mechanica fasteners and install according to Shop Drawings, with screw
penetrating joined members by no fewer than three exposed screw threads.

4, Fasten other materials to cold-formed steel framing by welding, bolting, pneumatic pin
fastening, or screw fastening, according to Shop Drawings.

B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection
stresses. Lift fabricated assemblies to prevent damage or permanent distortion.

C. Fabrication Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum
allowable tolerance variation of 1/8 inchin 10 feet (1:960) and asfollows:

1 Spacing: Space individual framing members no more than plus or minus 1/8 inch (3 mm)
from plan location. Cumulative error shall not exceed minimum fastening requirements
of sheathing or other finishing materials.

2. Squareness: Fabricate each cold-formed stedl framing assembly to a maximum out-of-
square tolerance of /8 inch (3 mm).
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PART 3 - EXECUTION

31

A.

3.2

EXAMINATION

Examine supporting substrates and abutting structural framing for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

Cold-formed steel framing may be shop or field fabricated for installation, or it may be field
assembl ed.

Install cold-formed steel framing according to AISI S200 and to manufacturer's written
instructions unless more stringent requirements are indicated.

Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting
structure.

1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush,
even, true-to-line joints with maximum variation in plane and true position between
fabricated panels not exceeding /16 inch (1.6 mm).

Install cold-formed steel framing and accessories plumb, square, and true to line, and with
connections securdly fastened.

1 Cut framing members by sawing or shearing; do not torch cut.
2. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening,
or riveting. Wire tying of framing members is not permitted.

a Comply with AWSD1.3/D1.3M requirements and procedures for welding,
appearance and quality of welds, and methods used in correcting welding work.

b. Locate mechanical fasteners and install according to Shop Drawings, and
complying with requirements for spacing, edge distances, and screw penetration.

Install framing members in one-piece lengths unless splice connections are indicated for track
or tension members.

Install temporary bracing and supports to secure framing and support loads comparable in
intensity to those for which structure was designed. Maintain braces and supports in place,
undisturbed, until entire integrated supporting structure has been completed and permanent
connections to framing are secured.

Do not bridge building expansion joints with cold-formed steel framing. Independently frame
both sides of joints.
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FORMED METAL FRAMING

Install insulation, specified in Section 072100 "Thermal Insulation," in built-up exterior framing
members, such as headers, sills, boxed joists, and multiple studs at openings, that are
inaccessible on completion of framing work.

Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's approved
or standard punched openings.

Erection Tolerances. Install cold-formed steel framing level, plumb, and true to line to a
maximum allowable tolerance variation of /8 inch in 10 feet (1:960) and as follows:

1 Space individual framing members no more than plus or minus 1/8 inch (3 mm) from
plan location. Cumulative error shal not exceed minimum fastening requirements of
sheathing or other finishing materials.

EXTERIOR NON-LOAD-BEARING WALL INSTALLATION

Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to
supporting structure as indicated.

Fasten both flanges of studs to top and bottom track unless otherwise indicated. Space studs as
follows:

1 Stud Spacing: Asindicated.

Set studs plumb, except as needed for diagona bracing or required for nonplumb walls or
warped surfaces and similar requirements.

Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical
loads while providing lateral support.

1 Install double deep-leg deflection tracks and anchor outer track to building structure.
2. Connect vertical deflection clipsto infill studs and anchor to building structure.

Install horizontal bridging in wall studs, spaced vertically in rows indicated on Shop Drawings
but not more than 48 inches (1220 mm) apart. Fasten at each stud intersection.

1 Bridging: Cold-rolled steel channel, welded or mechanicaly fastened to webs of
punched studs.

Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip
angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing
system.

FIELD QUALITY CONTROL

Testing: Owner will engage a qualified independent testing and inspecting agency to perform
field tests and inspections and prepare test reports.

Field and shop welds will be subject to testing and inspecting.
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C.  Testing agency will report test results promptly and in writing to Contractor and Architect.

D. Remove and replace work where test results indicate that it does not comply with specified
requirements.

E. Additiona testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

35 REPAIRS AND PROTECTION

A. Gavanizing Repairs. Prepare and repair damaged galvanized coatings on fabricated and
installed cold-formed steel framing with galvanized repair paint according to ASTM A 780 and
manufacturer's written instructions.

B.  Provide fina protection and maintain conditions, in a manner acceptable to manufacturer and
Installer, that ensure that cold-formed steel framing is without damage or deterioration at time
of Substantial Completion.

END OF SECTION 054000
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SECTION 072100 - THERMAL INSULATION

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

SUMMARY

Section Includes:

1.
2.

Extruded polystyrene foam-plastic board insulation.
Molded (expanded) polystyrene foam-plastic board insulation.

ACTION SUBMITTALS

Product Data: For the following:

1.
2.

Extruded polystyrene foam-plastic board insulation.
Molded (expanded) polystyrene foam-plastic board insulation.

INFORMATIONAL SUBMITTALS

PART 2 - PRODUCTS

2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD INSULATION
A.  Extruded Polystyrene Board Insulation, Type X : ASTM C578, Type X, 15-psi minimum
compressive strength; unfaced.
1. <Click here to find, evaluate, and insert list of manufacturers and products.>
2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 450 when tested in accordance with ASTM E84.
4. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved
assembly.
5. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12
inches and wider in width.
B.  Extruded Polystyrene Board Insulation, Type IV : ASTM C578, Type IV, 25-psi minimum

compressive strength; unfaced.

1. <Click here to find, evaluate, and insert list of manufacturers and products.>

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.

3. Smoke-Developed Index: Not more than 450 when tested in accordance with ASTM Eg4.

4. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved
assembly.

5. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12

inches and wider in width.
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C.  Extruded Polystyrene Board Insulation, Type VI : ASTM C578, Type VI, 40-psi minimum
compressive strength

<Click here to find, evaluate, and insert list of manufacturers and products.>
Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
Smoke-Developed Index: Not more than 450 when tested in accordance with ASTM E84.
Labeling: Provide identification of mark indicating R-value of each piece of insulation 12
inches and wider in width.

el S

D.  Extruded Polystyrene Board Insulation, Type VII : ASTM C578, Type VII, 60-psi minimum
compressive strength.

<Click here to find, evaluate, and insert list of manufacturers and products.>
Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
Smoke-Developed Index: Not more than 450 when tested in accordance with ASTM E84.
Labeling: Provide identification of mark indicating R-value of each piece of insulation 12
inches and wider in width.

el S

E. Extruded Polystyrene Board Insulation, Type V : ASTM C578, Type V, 100-psi minimum
compressive strength.

<Click here to find, evaluate, and insert list of manufacturers and products.>
Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
Smoke-Developed Index: Not more than 450 when tested in accordance with ASTM E84.
Labeling: Provide identification of mark indicating R-value of each piece of insulation 12
inches and wider in width.

el S

2.2 MOLDED (EXPANDED) POLYSTYRENE FOAM-PLASTIC BOARD INSULATION

A. Molded (Expanded) Polystyrene Board Insulation, Typel : ASTM C578, Typel, 10-psi
minimum compressive strength.

1. <Click here to find, evaluate, and insert list of manufacturers and products.>
2. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12
inches and wider in width.

B.  Molded (Expanded) Polystyrene Board Insulation, Type VIII : ASTM C578, Type VIII, 13-psi
minimum compressive strength.

1. <Click here to find, evaluate, and insert list of manufacturers and products.>
2. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12
inches and wider in width.

C. Molded (Expanded) Polystyrene Board Insulation, Type Il : ASTM C578, Type I, 15-psi
minimum compressive strength.

1. <Click here to find, evaluate, and insert list of manufacturers and products.>
2. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12
inches and wider in width.
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23

A.

B.

INSULATION

Molded (Expanded) Polystyrene Board Insulation, Type IX : ASTM C578, Type IX, 25-psi
minimum compressive strength.

1. <Click here to find, evaluate, and insert list of manufacturers and products.>
2. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12
inches and wider in width.

ACCESSORIES
Insulation for Miscellaneous Voids:

1. Glass-Fiber Insulation: ASTM C764, Type II, loose fill; with maximum flame-spread and
smoke-developed indexes of 5, per ASTM E&4.

Insulation Anchors, Spindles, and Standoffs: As recommended by manufacturer.

PART 3 - EXECUTION

3.1

A.

32

A.

INSTALLATION, GENERAL

Comply with insulation manufacturer's written instructions applicable to products and
applications.

Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice,
rain, or snow at any time.

Install insulation with manufacturer's R-value label exposed after insulation is installed.

Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill
voids with insulation. Remove projections that interfere with placement.

Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths,
and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or
required to make up total thickness or to achieve R-value.

INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION

Blanket Insulation: Install in cavities formed by framing members according to the following
requirements:

1. Use insulation widths and lengths that fill the cavities formed by framing members. If
more than one length is required to fill the cavities, provide lengths that will produce a
snug fit between ends.

2. Place insulation in cavities formed by framing members to produce a friction fit between
edges of insulation and adjoining framing members.
3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or

protected from contact with insulation.
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4. For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced
blankets mechanically and support faced blankets by taping flanges of insulation to
flanges of metal studs.

B.  Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required
to prevent gaps in insulation using the following materials:

1. Glass-Fiber Insulation: Compact to approximately 40 percent of normal maximum
volume equaling a density of approximately 2.5 Ib/cu. ft..
2. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions.
33 INSTALLATION OF CURTAIN-WALL INSULATION

A. Install board insulation in curtain-wall construction according to curtain-wall manufacturer's
written instructions.

1. Hold insulation in place by securing metal clips and straps or integral pockets within
window frames, spaced at intervals recommended in writing by insulation manufacturer
to hold insulation securely in place without touching spandrel glass. Maintain cavity
width of dimension indicated on Drawings between insulation and glass.

2. Install insulation to fit snugly without bowing.

END OF SECTION 072100
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SECTION 072500 - WEATHER BARRIERS

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Building paper.
2. Flexible flashing.

1.2 ACTION SUBMITTALS

1.3 INFORMATIONAL SUBMITTALS

A.  Evaluation Reports: For , from ICC-ES.

PART 2 - PRODUCTS

2.1 WATER-RESISTIVE BARRIER
A.  Building Paper: ASTM D 226, Type 1 (No. 15 asphalt-saturated organic felt), unperforated.
B.  Building-Wrap Tape: Pressure-sensitive plastic tape recommended by building-wrap
manufacturer for sealing joints and penetrations in building wrap.
22 FLEXIBLE FLASHING
A.  Butyl Rubber Flashing: Composite, self-adhesive, flashing product consisting of a pliable, butyl
rubber compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded

polyolefin to produce an overall thickness of not less than 0.025 inch .

1. <Click here to find, evaluate, and insert list of manufacturers and products.>

PART 3 - EXECUTION

3.1 WATER-RESISTIVE BARRIER INSTALLATION
A.  Cover sheathing with water-resistive barrier as follows:

1. Cut back barrier 1/2 inch on each side of the break in supporting members at expansion-
or control-joint locations.
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2. Apply barrier to cover vertical flashing with a minimum 4-inch overlap unless otherwise
indicated.

B.  Building Paper: Apply horizontally with a 2-inch overlap and a 6-inch end lap; fasten to
sheathing with galvanized staples or roofing nails.

C.  Building Wrap: Comply with manufacturer's written instructions and warranty requirements.

1. Seal seams, edges, fasteners, and penetrations with tape.
2. Extend into jambs of openings and seal corners with tape.

3.2 FLEXIBLE FLASHING INSTALLATION

A.  Apply flexible flashing where indicated to comply with manufacturer's written instructions.

1. Lap seams and junctures with other materials at least 4 inches except that at flashing
flanges of other construction, laps need not exceed flange width.
2. Lap flashing over water-resistive barrier at bottom and sides of openings.
3. Lap water-resistive barrier over flashing at heads of openings.
33 DRAINAGE MATERIAL INSTALLATION

A.  Install drainage material over building wrap and flashing to comply with manufacturer's written
instructions.

END OF SECTION 072500

072500 - 2

Copyright © 2020 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International
Treaties. It was created by "Lisle Architecture & Design, Inc." for "Smith Office Building". A valid, current MasterSpec license is required for editing and use of this
document for any other project.(13020)



Smith Office Building SECTION 072600 - VAPOR

RETARDERS
SECTION 072600 - VAPOR RETARDERS
PART 1 - GENERAL
1.1 SUMMARY
A.  Section Includes:
1. Polyethylene vapor retarders.
2. Reinforced-polyethylene vapor retarders.
B.  Related Requirements:
1. Section 033000 "Cast-in-Place Concrete" for under-slab vapor retarders.
2. Section 072100 "Thermal Insulation" for vapor retarders integral with insulation
products.

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

PART 2 - PRODUCTS

2.1 POLYETHYLENE VAPOR RETARDERS

A.  Polyethylene Vapor Retarders: ASTM D 4397, 6-mil- thick sheet, with maximum permeance
rating of 0.1 perm.

2.2 REINFORCED-POLYETHYLENE VAPOR RETARDERS

A.  Reinforced-Polyethylene Vapor Retarders: Sheet with outer layers of polyethylene film
laminated to an inner reinforcing layer consisting of either nylon cord or polyester scrim and
weighing not less than, with maximum permeance rating of 0.1 perm.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. ISI Building Products.
b. Raven Industries, Inc; DURA-SKRIM 6WW.
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Smith Office Building SECTION 072600 - VAPOR
RETARDERS

PART 3 - EXECUTION

3.1 INSTALLATION OF VAPOR RETARDERS ON FRAMING

A.  Extend vapor retarders to extremities of areas to protect from vapor transmission. Secure vapor
retarders in place with adhesives, vapor retarder fasteners, or other anchorage system as
recommended by manufacturer. Extend vapor retarders to cover miscellaneous voids in
insulated substrates, including those filled with loose-fiber insulation.

B.  Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs and
sealing with vapor-retarder tape according to vapor-retarder manufacturer's written instructions.
Locate all joints over framing members or other solid substrates.

C.  Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor
retarders with vapor-retarder tape to create an airtight seal between penetrating objects and
vapor retarders.

D.  Repair tears or punctures in vapor retarders immediately before concealment by other work.
Cover with vapor-retarder tape or another layer of vapor retarders.

END OF SECTION 072600
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SECTION 074213.23 — 4mm METAL COMPOSITE MATERIAL (MCM) RAINSCREEN SYSTEM SPECIFICATION

PART 1 — GENERAL

1.01

A

1.02

1.03

RELATED DOCUMENTS

Drawings and General Provisions of Contract, including General and Supplementary Conditions
and Division 01 Specification Sections apply to this Section.

SUMMARY
Definition:

1. Metal Composite Material (MCM) System includes MCM, joints, attachment system
components and miscellaneous materials as appropriate for the design of the project to
provide a weather-resistant exterior cladding system.

Section Includes: MCM system installations
1. Applications of MCM system installations include:
a. Exterior installation and performance of MCM and MCM system components.

b. Interior installation and performance of MCM and MCM system components (if
applicable).

Related Sections: Section(s) related to this section include:

Cold-Formed Metal Framing: Division 05 Metal Framing Sections
Weather Barrier in Cavity Behind MCM: Division 07 Air and Vapor Barrier
Sheet Metal Flashing and Trim: Division 07 Flashing and Trim Section
Joint Sealants: Division 07 Joint Treatment Section

Aluminum Windows: Division 08 Aluminum Windows Section

Glazing: Division 08 Glass and Glazing Section

Metal Framed Curtain Wall: Division 08 Curtain Wall Sections

N o ok~ o=

REFERENCES

General: Standards listed by reference, including revisions by issuing authority, form a part of this
specification section to the extent indicated. Standards listed have either been identified by the
International Building Code (IBC), local building code, or specific requirement for this building
construction type.

Aluminum Association (AA)

1. Aluminum Design Manual

2. AA-M12C22A41: Anodized - Clear Coating
3. AA-M12C22A44: Anodized - Color Coating

American Society of Civil Engineers (ASCE)
1. ASCE/SEI 7 Minimum Design Loads for Buildings and Other Structures
American Society for Testing and Materials (ASTM) International:

1. ASTM D635 Standard Test Method for Rate of Burning and/or Extent and Time of Burning of
Plastics in a Horizontal Position

ASTM D1781 Standard Test Method for Climbing Drum Peel for Adhesives
ASTM D1929 Standard Test Method for Determining Ignition Temperature of Plastics
ASTM E84 Standard Test Method for Surface Burning Characteristics of Building Materials

ASTM E283 Standard Test Method for Determining the Rate of Air Leakage Through Exterior
Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
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Specimen

6. ASTM E330 Standard Test Method for Structural Performance of Exterior Windows, Curtain
Walls, and Doors By Uniform Static Air Pressure Difference

7. ASTM E331 Standard Test Method for Water Penetration of Exterior Windows, Curtain Wall,
and Doors By Uniform Static Air Pressure Difference

8. ASTM E1233 Standard test Method for Structural Performance of Exterior Windows, Doors,
Skylights, and Curtain Walls by Cyclic Air Pressure Differential

American Architectural Manufacturers Association (AAMA):

1. AAMA 2605 Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels

AAMA 501 Methods of Test for Exterior Walls

3. AAMA 508 Voluntary Test Method and Specification for Pressure Equalized Rain Screen
Wall Cladding Systems

4. AMMA 509 Voluntary Test and Classification Method for Drained and Back Ventilated Rain
Screen Wall Cladding Systems

National Fire Protection Association (NFPA):

1. NFPA 285 Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of
Exterior Non-Load-Bearing Wall Assemblies Containing Combustible Components

SYSTEM DESCRIPTION
Performance Requirements:

1. General Performance: Provide installed MCM system designed to withstand specified
loadings while maintaining allowable deflection, thermal movement performance as defined
by the Manufacturer, Fabricator, or Installer required by this section without defects, damage
or failure.

Deflection and Thermal Movement: Provide installed MCM systems that have been designed to
resist to the wind loading, acting inward and outward, defined for this project:

1. Perimeter Framing Deflection: Deflection of panel perimeter framing member shall not
exceed L/175 normal to plane of the wall where L is the unsupported span of the perimeter
framing member.

2. Panel Deflection: Deflection of the panel face shall not exceed L/60 at design load where L is
the unsupported span of the panel.

3. Anchor Deflection: At connection points of framing members to anchors, anchor deflection in
any direction shall not exceed 0.0625 inch (1.6 mm).

4. At 150% pressure, no permanent deformation exceeding L/1000 or failure to structural
members is permitted.

5. Thermal Movements: Allow for free and noiseless horizontal and vertical thermal movement
due to expansion and contraction of component parts over a temperature range of -20°F (-
29°C) to +180°F (82.2°C) at the material surface.

a. Buckling, opening of joints, undue stress on fasteners, failure of sealants, or any other
detrimental effects of thermal movement will not be permitted.

b. Fabrication, assembly and erection procedures shall take into account the ambient
temperature range at the time of the respective operation.

C. System Requirements: (System Type Dependent)

1. Drained and Back Ventilated Rainscreen System (DBVR) — (Tested to AAMA 509 Standard)

a. ASTM E283 - Air Leakage — When tested to AAMA 509 standards, the air flow
measurement across the MCM system (excluding jamb conditions) shall be measured to
determine the V-axis classification on chart 1b from AAMA 509.
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b. ASTM E331 and AAMA 501.1 — Water Infiltration Measurement - When tested to AAMA
509 standards, at pressures of 6.24 psf (300 Pa) and 12.0 psf (575 Pa) for ASTM 331
and AAMA 501.1, the average water from the four (4) tests shall be collected, measured,
and averaged to determine the W-axis classification.

c. ASTM E330 (Modified AAMA 509) — Structural Performance — MCM system must be
engineered to meet the project design loads, however the MCM system must meet or
exceed the following criteria when tested to a minimum pressure of 30.0 psf (1436 Pa).
Note: ASTM E330 test shall be conducted with MCM system joinery closed (taped or
sealed) producing the required static loads on the MCM system. The AWB is not to be
loaded for the measurement:

i Deflections do not exceed limitations defined within the section on Deflection and
Thermal Movement.

Fire Performance: Where required by governing code, provide fire retardant MCM that has been
evaluated and is in compliance with code requirements specified herein.

1. Fire Performance: Wall assemblies containing MCM System shall meet the requirements of
the Intermediate Scale Multi-story test, NFPA 285, where required by code based for the
design of this project.

SUBMITTALS

General: Provide submittals in accordance with Conditions of the Contract and Division 01
Submittal Procedures Section.

Product Data: For each type of product indicated, include construction details, material
descriptions, dimensions of individual components and profiles, and finishes for each type of
MCM System and accessory.

Shop Drawings: Submit shop drawings showing elevations and layouts, profiles, and product
components, including anchorage, accessories, finish colors, and textures.

1. Include details showing thickness and dimensions of the system parts, details of edge
conditions, attachment system, corners, fastening and anchoring methods, locations of joints
and gaskets, location and configuration of joints necessary to accommodate thermal
movement, and all trim and flashings.

2. Provide signed and sealed drawings by a qualified Design Professional in the project
jurisdiction, of the MCM System showing conformance with the performance requirements
and design criteria identified for this project.

System Calculations: Submit MCM System Fabricator's complete system design and engineering
analysis/calculations including, but not limited to the following:

1. Show governing MCM types, mounting system including anchorages, connections, and
fasteners. Indicate location, type magnitude, and direction of loads imposed on the building
structural frame.

2. Analysis/Calculations shall be signed and sealed by a qualified Design Professional in the
project jurisdiction that the MCM system shows conformance with the performance
requirements and design criteria identified for this project.

E. Samples: Submit selection and verification samples for finishes, colors and textures

1. Selected Samples: Manufacturer’s color charts or chips illustrating full range of colors,
finishes and patterns available for MCM with factory applied finishes. Custom color selection
requires color sample to be submitted for approval. Approval signatures are required by
Owner and/or Architect.
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2. \Verification Samples:

a. MCM System assembly: 12 inch x 12 inch (305 mm x 305 mm) MCM system samples in
thickness specified, including clips, anchors, supports, fasteners, closures and other
panel accessories. Panel sample need not be provided in the specified color.

b. Two samples of each color or finish selected, approximately 3 inch x 4 inch (76.2mm x
101.6mm) minimum.

c. Custom color samples may contain drawn down lines. Sizes for custom color samples
are limited.

Quality Assurance Submittals: Submit the following:

1. MCM Manufacturer’s material test reports: Certified test reports showing compliance with
specified performance requirements, and a third-party listing documenting compliance to a
comparable code section.

2. Certificates: Product certificates signed by MCM Manufacturer when requested certifying
MCM complies with specified performance requirements indicated in this specification.

3. MCM System Fabricator’s certified system test reports: Certified system test reports showing
system compliance with specific performance characteristics or a third-party listing
documenting compliance to a comparable code section. Performance requirements shall be
based on the type of MCM systems provided:

a. Drained and Back Ventilated Rainscreen System (DBVR)
i. Tested to AAMA 509 Standard
Closeout Submittals: Submit the following:

1. Warranty: MCM Manufacturer, Fabricator, and Installer warranty documents as specified
within the warrantee section of this specification.

QUALITY ASSURANCE
Qualifications:

1. MCM Manufacturer Qualifications: Company with a minimum of 10 years of continuous
experience manufacturing MCM of the type specified in North America:

a. Able to provide specified warranty on finish.

b. Able to provide a list of other projects of similar size, including approximate date of
installation and name of Architect for each.

2. MCM System Fabricator Qualifications: The MCM System Fabricator of this project's MCM
System must be:

a. A Certified MCM Fabricator by the Metal Construction Association (MCA) or

b. Meet the Fabricator Requirements shown in this section and provide supporting
documentation ten (10) days prior to Bid.

i. Fabricator Requirements:

a) The MCM System Fabricator shall demonstrate and offer written attested
certification by at least one (1) specified MCM Manufacturer that he has
fabricated; a minimum of 150,000 square feet (13935 square meters) of
architectural walls per year, that are used as the building weathering envelope,
utilizing MCM of at least 4mm (0.157 inch) thickness.

b) System components shall be shop fabricated.

c) Fabrication of other types of panels or fabricator's goods is not considered as
meeting the above requirement.

d) MCM System Fabricator shall have been in business under its present name for
at least five (5) years prior to the start of this project.

e) MCM System Fabricator shall not have filed for protection from creditors under
state or federal insolvency or debtor relief statues or codes.



f) MCM System Fabricator shall substantiate a track record of one of the
Manufacturers listed in this specification working with the Fabricator/Installer for
three (3) consecutive years and at a scale of operations cited above.

3. MCM System Installer Qualifications:

a. The MCM System Installer shall have been in business under the present name for at
least five (5) years prior to the start of this project and have experience with similar sized
MCM system projects. The MCM System Installer must be capable of providing field
service representation during construction.

b. The MCM System Installer must be an approved installer by a MCA Certified Fabricator
for the installation of their MCM System and have undergone proper training for the
specified system thereof.

B. Regulatory Code Agencies Requirements: Provide MCM system which have been evaluated and
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are in compliance with the following, where required:

1. International Code Council (ICC)

2. City of Los Angeles (Research Report)

3. Miami/Dade County Florida (Notice of Acceptance)
4. State of Florida (Florida Product Approval)

Mock-Ups: Install at project site a job mock-up using acceptable products and Fabricator
approved details. Obtain Owner’s and Architect’'s acceptance of finish color (draw down samples
to be used for color approval of nonstandard coil coated colors), texture and pattern and
workmanship standard. Comply with Division 01 Quality Control, Mock-Up Requirements Section.

1. Mock-Up Size: To provide as detailed in the construction documents if a standalone Mock-Up
is required.

2. Maintenance: Maintain mock-up during construction for workmanship comparison; remove
and legally dispose of mock-up when no longer required.

3. Incorporation: Mock-up may be incorporated into final construction upon Owner’s approval.

Additional Cost: Material required for custom color mock-ups may require special small
quantity material runs that may increase cost and require additional time to obtain material.

Pre-installation Meetings: Conduct pre-installation meeting to verify project requirements,
substrate conditions, and system Fabricator’s installation details.

PROJECT CONDITIONS

Substrate Tolerances: The General Contractor is responsible for providing a substrate with a
tolerance of 1/4 inch in 20.0 feet (6mm in 6m), on level, plumb, and location control lines as
indicated and within 1/8 inch (3mm) offset of adjoining faces of alignment of matching profiles
tolerances are noncumulative.

Field Measurements: Verify locations of wall framing members and wall opening dimensions by
field measurements prior the fabrication of the MCM System. Indicate measurements on the “As
Built Shop Drawings”. Field measurements to be taken once all substrate materials and adjacent
materials are installed.

Project Schedule: Provisions in the project schedule must accommodate the time interval
between field measurements and fabrication/installation.

WARRANTY

Project Warranty: Refer to Conditions of the Contract for project warranty provisions.

MCM Manufacturer's Material Warranty: Submit, to the Owner, the manufacturer’s standard
warranty.

1. Warranty Period:
a. MCM Material Integrity: Five (5) plus 1 years from date of shipment



b. MCM Painted Finish: Twenty (20) plus 1 years from date of shipment
c. MCM Natural Metal Surface: No finish warranty
d. Anodized Finish: Five (5) plus 1 years from date of shipment

C. MCM System and System Installation Warranty: Submit to the Owner, the MCM Fabricator
system’s standard warranty document executed by authorized company official. The MCM
system’s assembly warranty is in addition to and not a limitation of, other rights Owner may have
under the Contract Documents.

1. Warranty Period

a. MCM System Workmanship: One (1) year warranty period commencing on Date of
Substantial Completion.

b. Special Warranty: The MCM System Fabricator will repair or replace components of the
MCM System that fails in materials or workmanship within the specified one (1) year
warranty period above.

i. Failures include: deterioration of metals and other materials beyond normal
weathering; structural failures including rupturing, cracking, puncturing, or loss of
bond/adhesion characteristics.

PART 2 — PRODUCTS
2.01 METAL COMPOSITE MATERIAL (MCM) Manufacturers and Premium MCM System Fabricators

A. MCM Manufacturers:
1. Alpolic material manufactured by Mitsubishi Chemicals — www.alpolic-americas.com

2. Alucobond material manufactured by 3A Composites USA, Inc. — www.alucobondusa.com

3. Reynobond material manufactured by Alcoa Architectural Products — www.reynobond.com
B. MCM System Fabricators:

1. Basis of Design: CEl Materials, LLC — www.CEIMaterials.com

2. Premium Certified MCM Fabricators recognized by the Metal Construction Association

2.02 METAL COMPOSITE MATERIAL (MCM)
A. Material Description
1. MCM Composition:

a. Two sheets of aluminum sandwiching a solid core of extruded thermoplastic material
formed in a continuous process with no glues or liquid adhesives between dissimilar
materials. The core material shall be free of voids and/or air spaces and not contain
foamed insulation material. Products that are laminated sheet by sheet in a batch
process using glues or adhesives between materials shall not be acceptable.

MCM Thickness: 4mm (0.157 inch)
3. MCM Face Sheets:
a. Thickness: 0.5mm (0.02 inch) (nominal)
4. MCM Product:
a. Standard core material product acceptable for use:

i. Less than 40 feet (12.2m) above grade in general accordance with the provisions of
IBC Section 1407, or

ii. Up to 50 feet (15.2m) above grade when used in general accordance with the
specific provisions of IBC Section 1407.11.2 and complying with the performance
requirements of ASTM D1929, or

iii. Up to 75 feet (22.9m) above grade when used in general accordance with the
specific provisions of IBC Section 1407.11.3 and complying with the performance
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requirements of ASTM D1929, ASTM D635 or

iv. Up to 75 feet (22.9) above grade when used in general accordance with the specific
provisions of IBC Section 1407.11.4 and complying with the performance
requirements of ASTM D1929, ASTM D635 or

v.  Type V construction
b. Fire Retardant core material product acceptable for use:
i. On any construction where standard core material is allowed for use or

ii. On Types |, 11, 1ll, and IV Construction to any height above grade in general
accordance with the specific provisions of IBC Section 1407.10.

5. Fire Performance: (Class A Material)
a. ASTM E84: MCM shall have a flame spread index of not more than 25 when tested in the
maximum thickness intended for use.
b. ASTM E84: MCM shall have a smoke developed index of not more than 450 when tested
in the maximum thickness intended for use.
6. Bond Integrity: Tested for resistance to delamination as follows:
a. Peel Strength (ASTM D1781): 22.5 in-Ib/in (100 N-m/m) minimum as manufactured.
b. No degradation in bond performance after 8 hours of submersion in water at 212°F
(100°C) or 21 days of immersion in water at 70°F (21°C).
c. Thermally bonded to the core material in a continuous process under heat, pressure, and
tension.
FINISH

Exterior Finish: Finish shall meet the performance criteria of AAMA 2605.

[CHOOSE ONE — IF MULTIPLE COLORS ARE NEEDED BE SURE TO PROPERLY LABEL
EACH COLOR AND THEIR LOCATIONS ON ALL APPLICABLE DRAWINGS]

1.

Standard 2-coat finish:

a. Selected from a Manufacturer’s standard color chart
Standard 2-coat Mica finish:

a. Selected from a Manufacturer’s standard color chart
Standard 3-coat finish:

a. Selected from a Manufacturer’s standard color chart
Custom 2-coat finish:

a. Selected by the Owner or Architect

Custom 2-coat Mica finish:

a. Selected by the Owner or Architect

Custom 3-coat finish:

a. Selected by the Owner or Architect

Standard 1-coat FEVE Clear finish:

a. Selected from a Manufacturer’s standard color chart
Standard Specialty finish:

a. Selected from a Manufacturer’s standard color chart
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2.05

2.06

9. Natural Metal finish:
a. Selected by the Owner or Architect
ACCESSORIES

General: Provide Fabricator’'s standard MCM system accessories, including fasteners, clips,
anchorage devices, and attachments for specific applications indicated on contract documents.

RELATED MATERIALS

General: Refer to other related sections in Related Sections paragraph specified herein for
related materials, including cold-form metal framing, flashing and trim, joint sealants, aluminum
windows, glass and glazing and curtain walls.

FABRICATION
General: Shop-fabricate panels to sizes and joint configurations indicated on drawings.

1. Fabricate panels to dimensions indicated on drawings based on an assumed design
temperature of 70°F (21°C). Allow for ambient temperature range at time of fabrication.

2. Formed MCM panel lines, breaks and angles to be sharp and true, with surfaces that are free
from warp or buckle.

3. Fabricate panels with sharply cut edges and no displacement of face sheet or protrusion of
core.

Fabrication Tolerances: Shop-fabricate panels to sizes and joint configurations indicated on
drawings.

1. Width: +/- 0.079 inch (+/- 2mm) @ 70°F (21°C)

2. Length: +/-0.079 inch (+/- 2mm) @ 70°F (21°C)

3. Squareness: +/-0.079 inch (+/- 2mm) @ 70°F (21°C)
System Type

1. R4000 Drained and Back Ventilated Rainscreen System

a. System must provide an open joint design with allowance for adequate ventilation while
preventing excessive water infiltration to contact the air/water barrier. The moisture
barrier and sheeting must be installed and compliant to related sections. All Drained and
Back Ventilated Rainscreen systems must have undergone the voluntary test and
classification of AAMA 509.

Attachment System Components

1. Formed from extruded aluminum as indicated on Contract Drawings to meet the specified
design loads and system test performance according to each MCM System Fabricator’s
design. Galvanized cold formed steel clips or staggered aluminum angles are not acceptable
for panel to panel attachment.

2. Panel stiffeners, as required, shall be positively engaged in the perimeter extrusion or
mechanically fastened to the perimeter extrusion and shall be secured to the rear face of the
composite panel with silicone or high-strength double-sided bonding tape of sufficient size
and strength to maintain panel’s specified deflection under load. Structural calculations shall
be provided to show the adequacy of this connection to resist the applied loads. Galvanized
steel and MCM are not to be used as stiffener elements. Only panel stiffeners composed of
extruded aluminum or 300 Series stainless steel shapes shall be adequate.

PART 3 — EXECUTION

3.01

MCM FABRICATOR/INSTALLER INSTRUCTIONS

A. Compliance: Comply with Manufacturer’s product data, including product technical bulletins and

3.02

product packaging instructions.

EXAMINATION
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3.04

3.05

3.06

Site Verification of Conditions: Verify that conditions of substrates previously installed under other
sections are acceptable for the MCM system installation. Documentation should be provided
indicating any conditions detrimental to the performance of the MCM System.

PREPARATION

Miscellaneous Framing: Install miscellaneous MCM system support members and anchorage
according to MCM System written instructions and drawings supplied by the MCM System
Fabricator.

If required per project conditions, field measurements of the site condition are to be taken prior to
beginning fabrication work and notification of any material modifications and resulting schedule
adjustment shall be formally documented.

INSTALLATION
General:

1. Install the MCM system plumb, level and true in compliance with MCM System fabricator’s
recommendations.

2. Anchor the MCM system securely in place in accordance with Fabricator’s approved shop
drawings.

3. Comply with the MCM System Fabricator’s instructions for installation of concealed fasteners
and with provisions of Section 079000 for installation of joint sealants.

4. Installation Tolerances: Maximum deviation from horizontal and vertical alignment of installed
panels: 0.25 inch in 20 feet (6.4mm in 6.1m), noncumulative.

5. Do not cut, trim, weld, or braze component parts during erection in a manner which would
damage the finish, decrease strength, or result in visual imperfection or a failure in
performance. Return component parts which require alteration to shop for modification, if
possible, or for replacement with new parts.

6. Separate contact of dissimilar metals with bituminous paint, approved plastic shims, or other
approved methods as defined within the Aluminum Design Manual (ASD). Use gasketed or
approved coated fasteners where needed to eliminate the possibility of corrosive or
electrolytic action between metals.

Related Products Installation Requirements: Refer to other sections in Related Sections
paragraph herein for installation of related products.

FIELD QUALITY REQUIREMENTS

Field Quality Control: When required by contract, mock up shall be constructed and tested at the
expense of the Architect/Owner/General Contractor, conduct water-spray test on the mock-up of
the MCM System, testing for water penetration according to AAMA 501.2.

Testing Agency: If required, the Owner shall engage a qualified testing agency top perform tests
and inspections.

ADJUSTING and Cleaning
Adjusting:

1. Remove and replace panels damaged beyond repair as a direct result of the panel
installation. After installation, panel repair and replacement shall become the responsibility of
the General Contractor.

2. Removal of panels damaged by other trades shall be the responsibility of the General
Contractor.

3. Repair components of the MCM system with minor damage such that repairs are not
discernible at a distance of 10 feet (3m) from the surface at a 90° angle per AAMA 2605.

4. Remove and replace components of the MCM system damaged beyond repair.

5. Remove protective film immediately after installation of MCM and immediately prior to



completion of the MCM system work. Masking intentionally left in place after panel
installation on an elevation at the direction of the General Contractor, shall become the
responsibility of the General Contractor.

6. Any additional protection, after installation, shall be the responsibility of the General
Contractor.

Make sure weep holes and drainage channels are unobstructed and free of dirt and sealants.

Remove from project site damaged MCM panels, protective film and other debris attributable
to work of this section.

B. Cleaning:
1. Final cleaning shall not be part of the work of this section.

END OF SECTION



Smith Office Building SECTION 075423 -

THERMOPLASTIC-
POLYOLEFIN (TPO)
ROOFING

SECTION 075423 - THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

1.6

SUMMARY

Section Includes:

1. Adhered thermoplastic polyolefin (TPO) roofing system.
2. Roof insulation.

3. Cover board.

4. Walkways.

ACTION SUBMITTALS

Shop Drawings: Include roof plans, sections, details, and attachments to other work, including
the following:

1. Layout and thickness of insulation.

2. Flashing details at penetrations.

3. Roof plan showing orientation of steel roof deck and orientation of roof membrane,
fastening spacings, and patterns for mechanically fastened roofing system.

4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations.

5. Tie-in with adjoining air barrier.

Samples: For the following products:

1. Roof membrane and flashings, of color required.
2. Roof paver in each color and texture required.
3. Walkway pads or rolls, of color required.

INFORMATIONAL SUBMITTALS

CLOSEOUT SUBMITTALS

QUALITY ASSURANCE

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of roofing system that
fail in materials or workmanship within specified warranty period.

075423 - 1

Copyright © 2020 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International
Treaties. It was created by "Lisle Architecture & Design, Inc." for "Smith Office Building". A valid, current MasterSpec license is required for editing and use of this
document for any other project.(13020)



Smith Office Building SECTION 075423 -
THERMOPLASTIC-

POLYOLEFIN (TPO)

ROOFING

1. Warranty Period: years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Accelerated Weathering: Roof membrane shall withstand 2000 hours of exposure when tested
according to ASTM G152, ASTM G154, or ASTM G155.

B.  Impact Resistance: Roof membrane shall resist impact damage when tested according to
ASTM D3746, ASTM D4272, or the "Resistance to Foot Traffic Test" in FM Approvals 4470.

C.  SPRI's Directory of Roof Assemblies Listing: Roof membrane, base flashings, and component
materials shall comply with requirements in FM Approvals 4450 or FM Approvals 4470 as part
of a roofing system, and shall be listed in SPRI's Directory of Roof Assemblies for roof
assembly identical for that specified for this Project.

1. Wind Uplift Load Capacity:.

2.2 THERMOPLASTIC POLYOLEFIN (TPO) ROOFING

A. TPO Sheet: ASTM D6878/D6878M, internally fabric- or scrim-reinforced, fabric-backed TPO

sheet.

1. Manufacturers: Subject to compliance with requirements, undefined:
a. GAF.

2. Thickness:, nominal.

3. Exposed Face Color:.

23 AUXILIARY ROOFING MATERIALS

A.  General: Auxiliary materials recommended by roofing system manufacturer for intended use
and compatible with other roofing components.

1. Adhesive and Sealants: Comply with VOC limits of authorities having jurisdiction.

B.  Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings,
preformed inside and outside corner sheet flashings, T-joint covers, lap sealants, termination
reglets, and other accessories.

24 ROOF INSULATION

A.  Extruded-Polystyrene Board Insulation: ASTM C578, TypelIV, 1.45-Ib/cu. ft. minimum
density, 25-psi minimum compressive strength , square edged.
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1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Dow Chemical Company (The).

b. Owens Corning.
2. Thermal Resistance: R-value of 5.0 per inch.
3. Size: 48 by 48 inches .
4. Thickness:

a. Base Layer: 5 inches .

b. Upper Layer:.

B. Polyisocyanurate Board Insulation: ASTM C1289, Type II, Class 1, Grade 2 , felt or glass-fiber
mat facer on both major surfaces.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Atlas Roofing Corporation - Polyiso.
b. Carlisle SynTec Incorporated.
c. Firestone Building Products.
d. GAF.
e. Johns Manville; a Berkshire Hathaway company.

2. Size: 48 by 48 inches .

3. Thickness:
a. Base Layer: 5 inches .
b. Upper Layer:.

2.5 INSULATION ACCESSORIES

A.  Fasteners: Factory-coated steel fasteners with metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening roof insulation and cover
boards to substrate, and acceptable to roofing system manufacturer.

B. Cover Board: ASTM C1177/C1177M, glass-mat, water-resistant gypsum board or
ASTM C1278/C1278M fiber-reinforced gypsum board.

1. Manufacturers: Subject to compliance with requirements, undefined:
a. Georgia-Pacific Gypsum LLC.
b. National Gypsum Company.
c. USG Corporation.

2. Thickness: 1/4 inch .

3. Surface Finish: Factory primed .

2.6 WALKWAYS

A.  Flexible Walkways: Factory-formed, nonporous, heavy-duty, slip-resisting, surface-textured
walkway pads , approximately 3/16 inch thick and acceptable to roofing system manufacturer.
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1. Size: Approximately 36 by 60 inches.
2. Color: Contrasting with roof membrane.

PART 3 - EXECUTION

3.1

3.2

33

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements and other conditions affecting performance of the Work.

L. Verify that minimum concrete drying period recommended by roofing system
manufacturer has passed.
2. Verify that concrete substrate is visibly dry and free of moisture, and that minimum

concrete internal relative humidity is not more than 75 percent, or as recommended by

roofing system manufacturer, when tested according to ASTM F2170.

a. Test Frequency: One test probe per each 1000 sq. ft. , or portion thereof, of roof
deck, with not less than three tests probes.

b. Submit test reports within 24 hours after performing tests.

3. Verify that concrete-curing compounds that will impair adhesion of roofing components
to roof deck have been removed.

4. Verify that joints in precast concrete roof decks have been grouted flush with top of
concrete.

PREPARATION

Perform fastener-pullout tests according to roof system manufacturer's written instructions.
1. Submit test result within 24 hours after performing tests.
a. Include manufacturer's requirements for any revision to previously submitted
fastener patterns required to achieve specified wind uplift requirements.

INSTALLATION OF ROOFING, GENERAL

Install roofing system according to roofing system manufacturer's written instructions, listed
roof assembly requirements, and FM Global Property Loss Prevention Data Sheet 1-29.

Complete terminations and base flashings and provide temporary seals to prevent water from
entering completed sections of roofing system at end of workday or when rain is forecast.

Remove and discard temporary seals before beginning Work on adjoining roofing.

Install roof membrane and auxiliary materials to tie in to existing roofing to maintain
weathertightness of transition and to not void warranty for existing roofing system.

Coordinate installation and transition of roofing system component serving as an air barrier with
air barrier specified under
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34 INSTALLATION OF INSULATION

A.  Coordinate installing roofing system components so insulation is not exposed to precipitation or
left exposed at end of workday.

B.  Comply with roofing system and roof insulation manufacturer's written instructions for
installing roof insulation.

C.  Installation Over Metal Decking:

1. Install base layer of insulation with joints staggered not less than 24 inches in adjacent
TOWS .
a. Locate end joints over crests of decking.
b. Where installing composite and noncomposite insulation in two or more layers,
install noncomposite board insulation for bottom layer and intermediate layers, if
applicable, and install composite board insulation for top layer.

c. Trim insulation neatly to fit around penetrations and projections, and to fit tight to
intersecting sloping roof decks.

d. Make joints between adjacent insulation boards not more than 1/4 inch in width.

e. At internal roof drains, slope insulation to create a square drain sump with each

side equal to the diameter of the drain bowl plus 24 inches.
1) Trim insulation so that water flow is unrestricted.

f. Fill gaps exceeding 1/4 inch with insulation.

g. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.

h. Loosely lay base layer of insulation units over substrate.

1. Mechanically attach base layer of insulation using mechanical fasteners
specifically designed and sized for fastening specified board-type roof insulation to
metal decks.

1)  Fasten insulation according to requirements in FM Approvals' RoofNav for
specified Windstorm Resistance Classification .
2)  Fasten insulation to resist specified uplift pressure at corners, perimeter, and
field of roof.
2. Install upper layers of insulation with joints of each layer offset not less than 12 inches
from previous layer of insulation.

a. Staggered end joints within each layer not less than 24 inches in adjacent rows.

b. Install with long joints continuous and with end joints staggered not less than 12
inches in adjacent rows.

c. Trim insulation neatly to fit around penetrations and projections, and to fit tight to
intersecting sloping roof decks.

d. Make joints between adjacent insulation boards not more than 1/4 inch in width.

e. At internal roof drains, slope insulation to create a square drain sump with each
side equal to the diameter of the drain bowl plus 24 inches.

1) Trim insulation so that water flow is unrestricted.

f. Fill gaps exceeding 1/4 inch with insulation.

g. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.

h. Loosely lay each layer of insulation units over substrate.

i. Adhere each layer of insulation to substrate using adhesive according to FM

Approvals' RoofNav listed roof assembly requirements for specified Windstorm
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Resistance Classification and FM Global Property Loss Prevention Data Sheet 1-

29, as follows:

1) Set each layer of insulation in a solid mopping of hot roofing asphalt,
applied within plus or minus 25 deg F of equiviscous temperature.

2) Set each layer of insulation in ribbons of bead-applied insulation adhesive,
firmly pressing and maintaining insulation in place.

3) Set each layer of insulation in a uniform coverage of full-spread insulation
adhesive, firmly pressing and maintaining insulation in place.

D. Installation Over Decking:

1. Mechanically fasten slip sheet to roof deck using mechanical fasteners specifically
designed and sized for fastening slip sheet to wood decks.
a.
b. Fasten slip sheet to resist specified uplift pressure at corners, perimeter, and field

of roof.

2. Install base layer of insulation with joints staggered not less than 24 inches in adjacent
TOWS .
a. Where installing composite and noncomposite insulation in two or more layers,

install noncomposite board insulation for bottom layer and intermediate layers, if
applicable, and install composite board insulation for top layer.

b. Trim insulation neatly to fit around penetrations and projections, and to fit tight to
intersecting sloping roof decks.

c. Make joints between adjacent insulation boards not more than 1/4 inch in width.

d. At internal roof drains, slope insulation to create a square drain sump with each

side equal to the diameter of the drain bowl plus 24 inches.
1) Trim insulation so that water flow is unrestricted.

e. Fill gaps exceeding 1/4 inch with insulation.
f. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.
g. Loosely lay base layer of insulation units over substrate.
3. Mechanically attach base layer of insulation using mechanical fasteners specifically
designed and sized for fastening specified board-type roof insulation to wood decks.
a. Fasten insulation according to requirements in SPRI's Directory of Roof
Assemblies for specified Wind Uplift Load Capacity.
b. Fasten insulation to resist specified uplift pressure at corners, perimeter, and field
of roof.
4. Install upper layers of insulation with joints of each layer offset not less than 12 inches
from previous layer of insulation.
a. Staggered end joints within each layer not less than 24 inches in adjacent rows.
b. Install with long joints continuous and with end joints staggered not less than 12
inches in adjacent rows.
c. Trim insulation neatly to fit around penetrations and projections, and to fit tight to
intersecting sloping roof decks.
d. Make joints between adjacent insulation boards not more than 1/4 inch in width.
e. At internal roof drains, slope insulation to create a square drain sump with each

side equal to the diameter of the drain bowl plus 24 inches.
1) Trim insulation so that water flow is unrestricted.
f. Fill gaps exceeding 1/4 inch with insulation.
g. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.
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h. Loosely lay each layer of insulation units over substrate.
1. Adhere each layer of insulation to substrate using adhesive according to SPRI's

Directory of Roof Assemblies listed roof assembly requirements for specified

Wind Uplift Load Capacity and FM Global Property Loss Prevention Data

Sheet 1-29, as follows:

1) Set each layer of insulation in a solid mopping of hot roofing asphalt,
applied within plus or minus 25 deg F of equiviscous temperature.

2) Set each layer of insulation in ribbons of bead-applied insulation adhesive,
firmly pressing and maintaining insulation in place.

3) Set each layer of insulation in a uniform coverage of full-spread insulation
adhesive, firmly pressing and maintaining insulation in place.

3.5 INSTALLATION OF COVER BOARDS

A.  Install cover boards over insulation with long joints in continuous straight lines with end joints
staggered between rows. Offset joints of insulation below a minimum of 6 inches in each

direction.

1. Trim cover board neatly to fit around penetrations and projections, and to fit tight to
intersecting sloping roof decks.

2. At internal roof drains, conform to slope of drain sump.
a. Trim cover board so that water flow is unrestricted.

3. Cut and fit cover board tight to nailers, projections, and penetrations.

4. Loosely lay cover board over substrate.

5. Adhere cover board to substrate using adhesive according to FM Approvals' RoofNav
listed roof assembly requirements for specified Windstorm Resistance Classification and
FM Global Property Loss Prevention Data Sheet 1-29, as follows:

a. Set cover board in a solid mopping of hot roofing asphalt, applied within plus or
minus 25 deg F of equiviscous temperature.

b. Set cover board in ribbons of bead-applied insulation adhesive, firmly pressing and
maintaining insulation in place.

c. Set cover board in a uniform coverage of full-spread insulation adhesive, firmly

pressing and maintaining insulation in place.

B.  Install slip sheet over cover board and beneath roof membrane.

3.6 INSTALLATION OF ADHERED ROOF MEMBRANE

A.  Adhere roof membrane over area to receive roofing according to roofing system manufacturer's
written instructions.

B.  Unroll roof membrane and allow to relax before installing.
C.  Start installation of roofing in presence of roofing system manufacturer's technical personnel.
D.  Accurately align roof membrane, and maintain uniform side and end laps of minimum

dimensions required by manufacturer. Stagger end laps.
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E. Bonding Adhesive: Apply to substrate and underside of roof membrane at rate required by
manufacturer, and allow to partially dry before installing roof membrane. Do not apply to splice
area of roof membrane.

F. Hot Roofing Asphalt: Apply a solid mopping of hot roofing asphalt to substrate at temperature
and rate required by manufacturer, and install fabric-backed roof membrane. Do not apply to
splice area of roof membrane.

G.  Fabric-Backed Roof Membrane Adhesive: Apply to substrate at rate required by manufacturer,
and install fabric-backed roof membrane.

H. In addition to adhering, mechanically fasten roof membrane securely at terminations,
penetrations, and perimeter of roofing.

L Apply roof membrane with side laps shingled with slope of roof deck where possible.

J. Seams: Clean seam areas, overlap roof membrane, and hot-air weld side and end laps of roof
membrane and sheet flashings, to ensure a watertight seam installation.

1. Test lap edges with probe to verify seam weld continuity. Apply lap sealant to seal cut
edges of roof membrane and sheet flashings.

2. Verify field strength of seams a minimum of twice daily, and repair seam sample areas.

3. Repair tears, voids, and lapped seams in roof membrane that do not comply with
requirements.

K.  Spread sealant bed over deck-drain flange at roof drains, and securely seal roof membrane in
place with clamping ring.

3.7 INSTALLATION OF WALKWAYS

A.  Flexible Walkways:

1. Install flexible walkways at the following locations:
a. Retain one or more subparagraphs below. Revise to suit Project.
b. Perimeter of each rooftop unit.
c. Between each rooftop unit location, creating a continuous path connecting rooftop
unit locations.
d. Between each roof hatch and each rooftop unit location or path connecting rooftop
unit locations.
e. Top and bottom of each roof access ladder.
f. Between each roof access ladder and each rooftop unit location or path connecting
rooftop unit locations.
g. Locations indicated on Drawings.
h. As required by roof membrane manufacturer's warranty requirements.
2. Provide 6-inch clearance between adjoining pads.

W

Heat weld to substrate or adhere walkway products to substrate with compatible adhesive
according to roofing system manufacturer's written instructions.
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3.8 PROTECTING AND CLEANING

A.  Protect roofing system from damage and wear during remainder of construction period. When
remaining construction does not affect or endanger roofing system, inspect roofing system for
deterioration and damage, describing its nature and extent in a written report, with copies to
Architect and Owner.

B.  Correct deficiencies in or remove roofing system that does not comply with requirements, repair
substrates, and repair or reinstall roofing system to a condition free of damage and deterioration
at time of Substantial Completion and according to warranty requirements.

C.  Clean overspray and spillage from adjacent construction using cleaning agents and procedures
recommended by manufacturer of affected construction.

END OF SECTION 075423
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SECTION 076200 - SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

L. Formed low-slope roof sheet metal fabrications.
2. Formed wall sheet metal fabrications.

1.2 ACTION SUBMITTALS

A.  Samples: For each exposed product and for each color and texture specified, 12 inches long by
actual width.

1.3 INFORMATIONAL SUBMITTALS

1.4 CLOSEOUT SUBMITTALS

1.5 QUALITY ASSURANCE

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Sheet metal flashing and trim assemblies, including cleats, anchors, and fasteners, shall
withstand wind loads, structural movement, thermally induced movement, and exposure to
weather without failure due to defective manufacture, fabrication, installation, or other defects
in construction. Completed sheet metal flashing and trim shall not rattle, leak, or loosen, and
shall remain watertight.

B.  Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing
Manual: Architectural Metal Flashing, Condensation and Air Leakage Control, and Reroofing"
and SMACNA's "Architectural Sheet Metal Manual”" requirements for dimensions and profiles
shown unless more stringent requirements are indicated.

C.  Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes to prevent buckling, opening of joints, overstressing of components, failure of joint
sealants, failure of connections, and other detrimental effects. Base calculations on surface
temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
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METAL FLASHING AND
TRIM

1. Temperature Change: 120 deg F , ambient; 180 deg F , material surfaces .

SHEET METALS

Protect mechanical and other finishes on exposed surfaces from damage by applying strippable,
temporary protective film before shipping.

Copper Sheet: ASTM B370, cold-rolled copper sheet, HOO or HO1 temper.

1. <Click here to find, evaluate, and insert list of manufacturers and products.>

Aluminum Sheet: ASTM B209, alloy as standard with manufacturer for finish required, with
temper as required to suit forming operations and performance required; with smooth, flat
surface.

1. Clear Anodic Finish, Coil Coated: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or

thicker.
2. Color: As selected by Architect from manufacturer's full range .
3. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or

polyester backer finish, consisting of prime coat and wash coat with minimum total dry
film thickness of 0.5 mil.

Stainless Steel Sheet: ASTM A240/A240M, Type 304 , dead soft, fully annealed; with smooth,
flat surface.

1. Finish: .

Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet in accordance with
ASTM A653/A653M, G90 coating designation ; prepainted by coil-coating process to comply
with ASTM A755/A755M.

1. Surface: Smooth, flat .
Color: As selected by Architect from manufacturer's full range .

3. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or
polyester backer finish, consisting of prime coat and wash coat with minimum total dry
film thickness of 0.5 mil.

Lead Sheet: ASTM B749 lead sheet.

UNDERLAYMENT MATERIALS

Self-Adhering, High-Temperature Sheet Underlayment: Minimum 30 mils thick, consisting of a
slip-resistant polyethylene- or polypropylene-film top surface laminated to a layer of butyl- or
SBS-modified asphalt adhesive, with release-paper backing; specifically designed to withstand
high metal temperatures beneath metal roofing. Provide primer in accordance with
underlayment manufacturer's written instructions.

1. <Click here to find, evaluate, and insert list of manufacturers and products.>
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2. Low-Temperature Flexibility: ASTM D1970/D1970M; passes after testing at minus 20
deg F or lower.

24 MISCELLANEOUS MATERIALS

A.  Provide materials and types of fasteners , solder, protective coatings, sealants, and other
miscellaneous items as required for complete sheet metal flashing and trim installation and as
recommended by manufacturer of primary sheet metal unless otherwise indicated.

B.  Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and
bolts, and other suitable fasteners designed to withstand design loads and recommended by
manufacturer of primary sheet metal.

1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head.
a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or
factory-applied coating. Provide metal-backed EPDM or PVC sealing washers
under heads of exposed fasteners bearing on weather side of metal.

b. Blind Fasteners: High-strength aluminum or stainless steel rivets suitable for metal
being fastened.
c. Spikes and Ferrules: Same material as gutter; with spike with ferrule matching
internal gutter width.
2. Fasteners for Steel Sheet: Series 300 stainless steel or hot-dip galvanized steel in

accordance with ASTM A153/A153M or ASTM F2329.

2.5 FABRICATION, GENERAL

A. Custom fabricate sheet metal flashing and trim to comply with details indicated and
recommendations in cited sheet metal standard that apply to design, dimensions, geometry,
metal thickness, and other characteristics of item required.

1. Fabricate sheet metal flashing and trim in shop to greatest extent possible.

2. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with
performance requirements, but not less than that specified for each application and metal.

3. Verify shapes and dimensions of surfaces to be covered and obtain field measurements
for accurate fit before shop fabrication.

4. Form sheet metal flashing and trim to fit substrates without excessive oil-canning,

buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded
back to form hems.

5. Conceal fasteners and expansion provisions where possible. Do not use exposed fasteners
on faces exposed to view.

B. Fabrication Tolerances:

1. Fabricate sheet metal flashing and trim that is capable of installation to a tolerance of 1/4
inch in 20 feet on slope and location lines indicated on Drawings and within 1/8-inch
offset of adjoining faces and of alignment of matching profiles.

2. Fabricate sheet metal flashing and trim that is capable of installation to tolerances
specified.
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C.  Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim.

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled
with butyl sealant concealed within joints.
2. Use lapped expansion joints only where indicated on Drawings.

D.  Sealant Joints: Where movable, nonexpansion-type joints are required, form metal in
accordance with cited sheet metal standard to provide for proper installation of elastomeric
sealant.

E. Fabricate cleats and attachment devices from same material as accessory being anchored or
from compatible, noncorrosive metal.

F. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal standard
for application, but not less than thickness of metal being secured.

G. Seams:

1. Fabricate nonmoving seams with flat-lock seams. Tin edges to be seamed, form seams,
and solder.

2. Fabricate nonmoving seams with flat-lock seams. Form seams and seal with elastomeric
sealant unless otherwise recommended by sealant manufacturer for intended use. Rivet
joints where necessary for strength.

3. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and
seal with epoxy seam sealer. Rivet joints where necessary for strength.

2.6 LOW-SLOPE ROOF SHEET METAL FABRICATIONS

A.  Roof Edge Flashing (Gravel Stop) and Fascia Cap: Fabricate in minimum 96-inch- long, but
not exceeding 12-foot- long sections. Furnish with 6-inch- wide, joint cover plates.

1. Fabricate from the following materials:
a. Stainless Steel: 0.0188 inch thick.
b. Galvanized Steel: 0.028 inch thick.

B.  Copings: Fabricate in minimum 96-inch- long, but not exceeding 12-foot- long, sections.
Fabricate joint plates of same thickness as copings. Furnish with continuous cleats to support
edge of external leg and drill elongated holes for fasteners on interior leg. Miter corners, fasten
and seal watertight.

1. Fabricate from the following materials:
a. Aluminum: 0.050 inch thick.
b. Stainless Steel: 0.0250 inch thick.

C.  Base Flashing: Fabricate from the following materials:

1. Aluminum: 0.040 inch thick.
2. Stainless Steel: 0.0188 inch thick.
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D.  Counterflashing: Fabricate from the following materials:

1. Aluminum: 0.032 inch thick.
2. Stainless Steel: 0.0188 inch thick.

E. Roof-Penetration Flashing: Fabricate from the following materials:

1. Stainless Steel: 0.0188 inch thick.
2. Galvanized Steel: 0.028 inch thick.

F. Roof-Drain Flashing: Fabricate from the following materials:

1. Stainless Steel: 0.0156 inch thick.

2.7 WALL SHEET METAL FABRICATIONS
A.  Through-Wall Flashing: Fabricate continuous flashings in minimum 96-inch- long, but not
exceeding 12-foot- long, sections, under copings, and at shelf angles. Fabricate discontinuous
lintel, sill, and similar flashings to extend 6 inches beyond each side of wall openings; and form
with 2-inch- high, end dams. Fabricate from the following materials:

1. Stainless Steel: 0.0156 inch thick.

PART 3 - EXECUTION

3.1 INSTALLATION OF UNDERLAYMENT

A.  Self-Adhering, High-Temperature Sheet Underlayment:

1. Install self-adhering, high-temperature sheet underlayment; wrinkle free.
2. Prime substrate if recommended by underlayment manufacturer.
3. Comply with temperature restrictions of underlayment manufacturer for installation; use

primer for installing underlayment at low temperatures.

4. Apply in shingle fashion to shed water, with end laps of not less than 6 inches staggered
24 inches between courses.

5. Overlap side edges not less than 3-1/2 inches. Roll laps and edges with roller.

6. Roll laps and edges with roller.
7. Cover underlayment within 14 days.
32 INSTALLATION, GENERAL

A.  Install sheet metal flashing and trim to comply with details indicated and recommendations of
cited sheet metal standard that apply to installation characteristics required unless otherwise
indicated on Drawings.

1. Install fasteners , solder, protective coatings, separators, sealants, and other miscellaneous
items as required to complete sheet metal flashing and trim system.
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2. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat
seams with minimum exposure of solder welds sealant.
3. Anchor sheet metal flashing and trim and other components of the Work securely in
place, with provisions for thermal and structural movement.
4. Install sheet metal flashing and trim to fit substrates and to result in watertight
performance.
5. Install continuous cleats with fasteners spaced not more than 12 inches o.c.
6. Space individual cleats not more than 12 inches apart. Attach each cleat with at least two
fasteners. Bend tabs over fasteners.
7. Install exposed sheet metal flashing and trim with limited oil-canning, and free of
buckling and tool marks.
8. Do not field cut sheet metal flashing and trim by torch.
B.  Metal Protection: Where dissimilar metals contact each other, or where metal contacts pressure-

treated wood or other corrosive substrates, protect against galvanic action or corrosion by
painting contact surfaces with bituminous coating or by other permanent separation as
recommended by sheet metal manufacturer or cited sheet metal standard.

1. Coat concealed side of uncoated-aluminum and stainless steel sheet metal flashing and
trim with bituminous coating where flashing and trim contact wood, ferrous metal, or
cementitious construction.

2. Underlayment: Where installing sheet metal flashing and trim directly on cementitious or
wood substrates, install underlayment and cover with slip sheet.

C.  Expansion Provisions: Provide for thermal expansion of exposed flashing and trim.

1. Space movement joints at maximum of 10 feet with no joints within 24 inches of corner
or intersection.

2. Form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled
with sealant concealed within joints.

3. Use lapped expansion joints only where indicated on Drawings.

D.  Fasteners: Use fastener sizes that penetrate substrate not less than recommended by fastener
manufacturer to achieve maximum pull-out resistance .

E. Conceal fasteners and expansion provisions where possible in exposed work and locate to
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight
installation.

F. Seal joints as required for watertight construction.

L. Use sealant-filled joints unless otherwise indicated.
a. Embed hooked flanges of joint members not less than 1 inch into sealant.
b. Form joints to completely conceal sealant.
c. When ambient temperature at time of installation is between 40 and 70 deg F, set
joint members for 50 percent movement each way.
d. Adjust setting proportionately for installation at higher ambient temperatures.
1) Do not install sealant-type joints at temperatures below 40 deg F.
2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint
Sealants."
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G.  Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter.

1. Pretin edges of sheets with solder to width of 1-1/2 inches; however, reduce pretinning
where pretinned surface would show in completed Work.
Do not solder metallic-coated steel and aluminum sheet.
Do not pretin zinc-tin alloy-coated copper.
Do not use torches for soldering.
Heat surfaces to receive solder, and flow solder into joint.
a. Fill joint completely.
b. Completely remove flux and spatter from exposed surfaces.
6. Stainless Steel Soldering:
a. Tin edges of uncoated sheets, using solder for stainless steel and acid flux.
b. Promptly remove acid-flux residue from metal after tinning and soldering.
c. Comply with solder manufacturer's recommended methods for cleaning and
neutralization.
7. Copper Soldering: Tin edges of uncoated sheets, using solder for copper.

whkw

H.  Rivets: Rivet joints in uncoated aluminum where necessary for strength.

33 INSTALLATION OF ROOF FLASHINGS

A. Install sheet metal flashing and trim to comply with performance requirements and cited sheet
metal standard.

1. Provide concealed fasteners where possible, and set units true to line, levels, and slopes.
2. Install work with laps, joints, and seams that are permanently watertight and weather
resistant.

B.  Roof Edge Flashing:

p—

Install roof edge flashings in accordance with ANSI/SPRI/FM 4435/ES-1.

2. Anchor to resist uplift and outward forces in accordance with recommendations in cited
sheet metal standard unless otherwise indicated. Interlock bottom edge of roof edge
flashing with continuous cleat anchored to substrate at staggered 3-inch centers.

3. Anchor to resist uplift and outward forces in accordance with recommendations in FM

Global Property Loss Prevention Data Sheet 1-49 for FM Approvals' listing for required

windstorm classification.

C.  Copings:

1. Install roof edge flashings in accordance with ANSI/SPRI/FM 4435/ES-1.
Anchor to resist uplift and outward forces in accordance with recommendations in cited
sheet metal standard unless otherwise indicated.

a. Interlock exterior bottom edge of coping with continuous cleat anchored to
substrate at 24-inch centers.
b. Anchor interior leg of coping with washers and screw fasteners through slotted

holes at 24-inch centers.
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3. Anchor to resist uplift and outward forces in accordance with recommendations in FM
Global Property Loss Prevention Data Sheet 1-49 for specified FM Approvals' listing for
required windstorm classification.

D.  Pipe or Post Counterflashing: Install counterflashing umbrella with close-fitting collar with top
edge flared for elastomeric sealant, extending minimum of 4 inches over base flashing. Install
stainless steel draw band and tighten.

E. Counterflashing: Coordinate installation of counterflashing with installation of base flashing.
1. Insert counterflashing in reglets or receivers and fit tightly to base flashing.
2. Extend counterflashing 4 inches over base flashing.
3. Lap counterflashing joints minimum of 4 inches.
F. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation

of roofing and other items penetrating roof. Seal with elastomeric sealant and clamp flashing to
pipes that penetrate roof.
34 INSTALLATION OF WALL FLASHINGS
A.  Install sheet metal wall flashing to intercept and exclude penetrating moisture in accordance
with cited sheet metal standard unless otherwise indicated. Coordinate installation of wall
flashing with installation of wall-opening components such as windows, doors, and louvers.
B.  Opening Flashings in Frame Construction: Install continuous head, sill, jamb, and similar
flashings to extend 4 inches beyond wall openings.
3.5 INSTALLATION TOLERANCES
A.  Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance

of 1/4 inch in 20 feet on slope and location lines indicated on Drawings and within 1/8-inch
offset of adjoining faces and of alignment of matching profiles.

3.6 CLEANING

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and
weathering.
B.  Clean and neutralize flux materials. Clean off excess solder.
C.  Clean off excess sealants.
3.7 PROTECTION

A. Remove temporary protective coverings and strippable films as sheet metal flashing and trim
are installed unless otherwise indicated in manufacturer's written installation instructions.
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TRIM
B.  Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond
successful repair by finish touchup or similar minor repair procedures, as determined by
Architect.
END OF SECTION 076200
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SPECIALTIES
SECTION 077100 - ROOF SPECIALTIES
PART 1 - GENERAL
1.1 SUMMARY
A.  Section Includes:
1. Copings.
2. Roof-edge specialties.
3. Roof-edge drainage systems.
4, Reglets and counterflashings.
1.2 ACTION SUBMITTALS
A.  Product Data: For each type of product.
B.  Samples: For each type of roof specialty and for each color and texture specified.

1.3 INFORMATIONAL SUBMITTALS

1.4 CLOSEOUT SUBMITTALS

1.5 QUALITY ASSURANCE

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes to prevent buckling, opening of joints, hole elongation, overstressing of components,
failure of joint sealants, failure of connections, and other detrimental effects. Provide clips that
resist rotation and avoid shear stress as a result of thermal movements. Base calculations on
surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range): 120 deg F , ambient; 180 deg F , material surfaces.

2.2 COPINGS

A.  Metal Copings: Manufactured coping system consisting of metal coping cap in section lengths
not exceeding 12 feet , concealed anchorage; with corner units, end cap units, and concealed
splice plates with finish matching coping caps.
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<Click here to find, evaluate, and insert list of manufacturers and products.>
2. Metallic-Coated Steel Sheet Coping Caps: Zinc-coated (galvanized) steel, nominal
thickness as required to meet performance requirements .

a. Surface: Smooth, flat finish.
b. Finish: Two-coat fluoropolymer .
c. Color: As selected by Architect from manufacturer's full range .
3. Formed Aluminum Sheet Coping Caps: Aluminum sheet, thickness as required to meet
performance requirements .
a. Surface: Smooth, flat finish.
b. Finish: Clear anodic .
c. Color: As selected by Architect from manufacturer's full range .
4, Corners: Factory mitered and continuously welded .
5. Coping-Cap Attachment Method: Snap-on , fabricated from coping-cap material.
a. Snap-on Coping Anchor Plates: Concealed, galvanized-steel sheet, 12 inches wide,

with integral cleats.

23 ROOF-EDGE SPECIALTIES

A.  Roof-Edge Fascia: Manufactured, two-piece, roof-edge fascia consisting of snap-on metal fascia
cover in section lengths not exceeding 12 feet and a continuous metal receiver with integral
drip-edge cleat to engage fascia cover and secure single-ply roof membrane. Provide matching
corner units.

1. <Click here to find, evaluate, and insert list of manufacturers and products.>
2. Metallic-Coated Steel Sheet Fascia Covers: Zinc-coated (galvanized) steel, nominal
thickness as required to meet performance requirements .
a. Surface: Smooth, flat finish.
b. Finish: Two-coat fluoropolymer .
c. Color: As selected by Architect from manufacturer's full range .
3. Formed Aluminum Sheet Fascia Covers: Aluminum sheet, thickness as required to meet
performance requirements .
a. Surface: Smooth, flat finish.
b. Finish: Clear anodic .
c. Color: As selected by Architect from manufacturer's full range .
Corners: Factory mitered and continuously welded .
Splice Plates: Concealed , of same material, finish, and shape as fascia cover.
Receiver: Manufacturer's standard material and thickness.
Fascia Accessories: Wall cap .

Nowk

24 ROOF-EDGE DRAINAGE SYSTEMS

A. <Click here to find, evaluate, and insert list of manufacturers and products.>

B.  Gutters: Manufactured in uniform section lengths not exceeding 12 feet , with matching corner
units, ends, outlet tubes, and other accessories. Elevate back edge at least 1 inch above front
edge. Furnish flat-stock gutter straps, gutter brackets, expansion joints, and expansion-joint
covers fabricated from same metal as gutters.

1. Aluminum Sheet: 0.032 inch thick.
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2. Gutter Profile: Style A according to SMACNA's "Architectural Sheet Metal Manual."

3. Corners: Factory mitered and mechanically clinched and sealed watertight.

4. Gutter Supports: Manufacturer's standard supports as selected by Architect with finish
matching the gutters.

5. Gutter Accessories: .

C.  Downspouts: Plain rectangular complete with mitered elbows, manufactured from the following
exposed metal. Furnish with metal hangers, from same material as downspouts, and anchors.

1. Formed Aluminum: 0.032 inch thick.

D. Zinc-Coated Steel Finish: .

1. Color: As selected by Architect from manufacturer's full range .
E.  Aluminum Finish: Clear anodic .
1. Color: As selected by Architect from manufacturer's full range .

F. Copper Finish: .

2.5 REGLETS AND COUNTERFLASHINGS
A. <Click here to find, evaluate, and insert list of manufacturers and products.>
B.  Reglets: Manufactured units formed to provide secure interlocking of separate reglet and

counterflashing pieces, from the following exposed metal:

Zinc-Coated Steel: Nominal 0.022-inch thickness.

Formed Aluminum: 0.024 inch thick.

Stainless Steel: 0.0188 inch thick.

Corners: Factory mitered and mechanically clinched and sealed watertight.
Surface-Mounted Type: Provide reglets with slotted holes for fastening to substrate, with
neoprene or other suitable weatherproofing washers, and with channel for sealant at top
edge.

6. Masonry Type, Embedded: Provide reglets with offset top flange for embedment in
masonry mortar joint.

A

C.  Counterflashings: Manufactured units of heights to overlap top edges of base flashings by 4
inches and in lengths not exceeding 12 feet designed to snap into reglets or through-wall-
flashing receiver and compress against base flashings with joints lapped, from the following
exposed metal:

1. Zinc-Coated Steel: Nominal 0.022-inch thickness.
2. Formed Aluminum: 0.024 inch thick.
3. Stainless Steel: 0.0188 inch thick.

D.  Zinc-Coated Steel Finish: Two-coat fluoropolymer .

1. Color: As selected by Architect from manufacturer's full range .
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E. Aluminum Finish: Clear anodic .
1. Color: As selected by Architect from manufacturer's full range .

F. Stainless Steel Finish: ASTM A480/A480M No. 2B (bright, cold rolled, unpolished) .

2.6 MATERIALS
A.  Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, G90 coating designation.

B.  Aluminum Sheet: ASTM B209, alloy as standard with manufacturer for finish required, with
temper to suit forming operations and performance required.

C.  Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304.

D.  Copper Sheet: ASTM B370, cold-rolled copper sheet, HOO or HO1 temper.

2.7 MISCELLANEOUS MATERIALS

2.8 FINISHES
A. Coil-Coated Galvanized-Steel Sheet Finishes:

1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal
surfaces to comply with ASTM A755/A755M and coating and resin manufacturers'
written instructions.

a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less
than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat.

B. Coil-Coated Aluminum Sheet Finishes:
1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal

surfaces to comply with coating and resin manufacturers' written instructions.
2. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Install roof specialties according to manufacturer's written instructions. Anchor roof specialties
securely in place, with provisions for thermal and structural movement. Use fasteners, solder,
protective coatings, separators, underlayments, sealants, and other miscellaneous items as
required to complete roof-specialty systems.

1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning
and without warping, jogs in alignment, buckling, or tool marks.
2. Provide uniform, neat seams with minimum exposure of solder and sealant.
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3. Install roof specialties to fit substrates and to result in weathertight performance. Verify
shapes and dimensions of surfaces to be covered before manufacture.
4. Torch cutting of roof specialties is not permitted.
5. Do not use graphite pencils to mark metal surfaces.
B.  Metal Protection: Protect metals against galvanic action by separating dissimilar metals from

contact with each other or with corrosive substrates by painting contact surfaces with
bituminous coating or by other permanent separation as recommended by manufacturer.

1. Coat concealed side of uncoated aluminum and stainless steel roof specialties with
bituminous coating where in contact with wood, ferrous metal, or cementitious
construction.

2. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of

roof specialties for waterproof performance.

C.  Expansion Provisions: Allow for thermal expansion of exposed roof specialties.

1. Space movement joints at a maximum of 12 feet with no joints within 18 inches of
corners or intersections unless otherwise indicated on Drawings.
2. When ambient temperature at time of installation is between 40 and 70 deg F, set joint

members for 50 percent movement each way. Adjust setting proportionately for
installation at higher ambient temperatures.

D.  Fastener Sizes: Use fasteners of sizes that penetrate substrate not less than recommended by
fastener manufacturer to achieve maximum pull-out resistance .

E. Seal concealed joints with butyl sealant as required by roofing-specialty manufacturer.

F. Seal joints as required for weathertight construction. Place sealant to be completely concealed in
joint. Do not install sealants at temperatures below 40 deg F.

G.  Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges
of sheets to be soldered to a width of 1-1/2 inches; however, reduce pre-tinning where pre-
tinned surface would show in completed Work. Tin edges of uncoated copper sheets using
solder for copper. Do not use torches for soldering. Heat surfaces to receive solder and flow
solder into joint. Fill joint completely. Completely remove flux and spatter from exposed
surfaces.

3.2 INSTALLATION OF COPING

A.  Install cleats, anchor plates, and other anchoring and attachment accessories and devices with
concealed fasteners.

B.  Anchor copings with manufacturer's required devices, fasteners, and fastener spacing to meet
performance requirements.

1. Interlock face and back leg drip edges of snap-on coping cap into cleated anchor plates
anchored to substrate at manufacturer's required spacing that meets performance
requirements .
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3.5

SPECIALTIES

2. Interlock face-leg drip edge into continuous cleat anchored to substrate at manufacturer's
required spacing that meets performance requirements . Anchor back leg of coping with
screw fasteners and elastomeric washers at manufacturer's required spacing that meets
performance requirements .

INSTALLATION OF ROOF-EDGE SPECIALITIES

Install cleats, cants, and other anchoring and attachment accessories and devices with concealed
fasteners.

Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to
meet performance requirements.

INSTALLATION OF ROOF-EDGE DRAINAGE-SYSTEM

Install components to produce a complete roof-edge drainage system according to
manufacturer's written instructions. Coordinate installation of roof perimeter flashing with
installation of roof-edge drainage system.

Gutters: Join and seal gutter lengths. Allow for thermal expansion. Attach gutters to firmly
anchored gutter supports spaced not more than 12 inches apart. Attach ends with rivets and seal
with sealant to make watertight. Slope to downspouts.

1. Install gutter with expansion joints at locations indicated but not exceeding 50 feet apart.
Install expansion-joint caps.
2.

Downspouts: Join sections with manufacturer's standard telescoping joints. Provide hangers
with fasteners designed to hold downspouts securely to walls and 1 inch away from walls;

locate fasteners at top and bottom and at approximately 60 inches o.c.

1. Connect downspouts to underground drainage system indicated.

INSTALLATION OF REGLETS AND COUNTERFLASHINGS

Embedded Reglets: See Section 033000 "Cast-in-Place Concrete" and Section 042000 "Unit
Masonry" for installation of reglets.

Surface-Mounted Reglets: Install reglets to receive flashings where flashing without embedded
reglets is indicated on Drawings. Install at height so that inserted counterflashings overlap 4
inches over top edge of base flashings.

Counterflashings: Insert counterflashings into reglets or other indicated receivers; ensure that

counterflashings overlap 4 inches over top edge of base flashings. Lap counterflashing joints a
minimum of 4 inches and bed with butyl sealant. Fit counterflashings tightly to base flashings.
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3.6 CLEANING AND PROTECTION

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and
weathering.

B. Clean and neutralize flux materials. Clean off excess solder and sealants.

C.  Remove temporary protective coverings and strippable films as roof specialties are installed.

END OF SECTION 077100
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SECTION 079200 - JOINT SEALANTS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Silicone joint sealants.

1.2 PREINSTALLATION MEETINGS

1.3 ACTION SUBMITTALS
A.  Product Data: For each joint-sealant product.

B.  Samples: For each kind and color of joint sealant required.

1.4 INFORMATIONAL SUBMITTALS

1.5 QUALITY ASSURANCE

1.6 PRECONSTRUCTION TESTING

PART 2 - PRODUCTS

2.1 JOINT SEALANTS, GENERAL

A.  Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range.

2.2 SILICONE JOINT SEALANTS
A.  Silicone, S, NS, 100/50, NT: Single-component, nonsag, plus 100 percent and minus 50 percent
movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C 920,

Type S, Grade NS, Class 100/50, Use NT.

1. <Click here to find, evaluate, and insert list of manufacturers and products.>
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23 MISCELLANEOUS MATERIALS

PART 3 - EXECUTION

3.1 PREPARATION

A.  Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to
comply with joint-sealant manufacturer's written instructions and the following requirements:

1. Remove laitance and form-release agents from concrete.
2. 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.

B.  Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as
indicated by preconstruction joint-sealant-substrate tests or prior experience.

C.  Masking Tape: Use masking tape where required to prevent contact of sealant or primer with
adjoining surfaces.
3.2 INSTALLATION OF JOINT SEALANTS

A.  General: Comply with ASTM C 1193 and joint-sealant manufacturer's written installation
instructions for products and applications indicated, unless more stringent requirements apply.

B. Install sealant backings of kind indicated to support sealants during application and at position
required to produce cross-sectional shapes and depths of installed sealants relative to joint
widths that allow optimum sealant movement capability.

C. Install bond-breaker tape behind sealants where sealant backings are not used between sealants
and backs of joints.

D. Install sealants using proven techniques that comply with the following and at the same time
backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow

optimum sealant movement capability.

E. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing
begins, tool sealants to form smooth, uniform beads of configuration indicated. Use tooling
agents that are approved in writing by sealant manufacturer and that do not discolor sealants or
adjacent surfaces.

1. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise indicated.
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3.3 JOINT-SEALANT SCHEDULE

A.  Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces.

1. Joint Locations:
a. Control and expansion joints in unit masonry.
b. .
2. Joint Sealant: Silicone, nonstaining, S, NS, 50, NT .
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors .

END OF SECTION 079200
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SECTION 084113 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS

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: Kawneer Architectural Aluminum Storefront Systems, including perimeter
trims, stools, accessories, shims and anchors, and perimeter sealing of storefront units.

B.  Types of Kawneer Aluminum Storefront Systems include:

1. Trifab™ 451UT Framing — 2" x 4-1/2" (50.8 mm x 114.3 mm) nominal dimension;
Thermal; Center Plane, Screw Spline Fabrication.

C. Related Sections:

1. 072700 “Air Barriers”
2. 079200 “Joint Sealants”
3. 083213 “Sliding Aluminum-Framed Glass Doors”
4, 084413 “Glazed Aluminum Curtain Walls”
1.3 Definitions

A.  Definitions: For fenestration industry standard terminology and definitions refer to American
Architectural Manufacturers Association (AAMA) — AAMA Glossary (AAMA AQG).

1.4 Performance Requirements
A.  Storefront System Performance Requirements:

1. Wind loads: Provide storefront system; include anchorage, capable of withstanding wind
load design pressures the design pressures are based on the (North Carolina Building
Code; 2018 Edition.

2. Air Leakage: The test specimen shall be tested in accordance with ASTM E 283. Air
Leakage rate shall not exceed 0.06 cfm/ft2 (0.3 I/s - m2) at a static air pressure
differential of 6.2 psf (300 Pa) with interior seal, or, rate shall not exceed 0.06 cfim/ft2
(0.3 1/s - m2) at a static air pressure differential of 1.6 psf (75 Pa) without interior seal.
CSA A440 Fixed Rating.
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3. Water Resistance: The test specimen shall be tested in accordance with ASTM E 331.
There shall be no leakage at a minimum static air pressure differential of 10 psf (479 Pa)
as defined in AAMA 501.

4. Uniform Load: A static air design load of 30 psf (1436 Pa) shall be applied in the positive
and negative direction in accordance with ASTM E 330. There shall be no deflection in
excess of L/175 of the span of any framing member. At a structural test load equal to 1.5
times the specified design load, no glass breakage or permanent set in the framing
members in excess of 0.2% of their clear spans shall occur.

5. Seismic: When tested to AAMA 501.4, system must meet design displacement of 0.010 x
the story height and ultimate displacement of 1.5 x the design displacement.

6. Thermal Movements: Allow for thermal movements resulting from the following
maximum change (range) in ambient and surface temperatures:

a. Temperature Change (Range): 0 deg F (-18 deg C); 180 deg F (82 deg C).
b. Test Interior Ambient-Air Temperature: 75 deg F (24 deg C) .

7. Test Performance: No buckling; stress on glass; sealant failure; excess stress on framing,
anchors, and fasteners; or reduction of performance when tested according to
AAMA 501.5 for a minimum 3 cycles.

8. Energy Efficiency:

a. Thermal Transmittance (U-factor): When tested to AAMA Specification 1503, the
thermal transmittance (U-factor) shall not be more than:
1) 0.32 (low-¢)

9. Condensation Resistance (CRF): When tested to AAMA Specification 1503, the
condensation resistance factor shall not be less than:
a. 68frame and 68glass (low-e).

10.  Sound Transmission Class (STC) and Outdoor-Indoor Transmission Class (OITC): When
tested to AAMA Specification 1801 and in accordance with ASTM E1425 and ASTM
E90, the STC and OITC Rating shall not be less than:

a. a. 37 (STC)and 30 (OITC).

Submittals
Product Data: Include construction details, material descriptions, dimensions of individual
components and profiles, hardware, finishes, and installation instructions for each type of

aluminum-framed storefront system indicated.

Shop Drawings: Include plans, elevations, sections, details, hardware, and attachments to other
work, operational clearances and installation details.

Samples for Initial Selection: For units with factory-applied color finishes including samples of
hardware and accessories involving color selection.

Samples for Verification: For aluminum-framed storefront system and components required.

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency for each type of aluminum-framed storefront.

Glazing.
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Other Action Submittals:
1. Entrance Door Hardware Schedule: Prepared by or under the supervision of supplier,

detailing fabrication and assembly of entrance door hardware, as well as procedures and
diagrams. Coordinate final entrance door hardware schedule with doors, frames, and
related work to ensure proper size, thickness, hand, function, and finish of entrance door
hardware.

Quality Assurance

Installer Qualifications: An installer which has had successful experience with installation of the
same or similar units required for the project and other projects of similar size and scope.

Manufacturer Qualifications: A manufacturer capable of providing aluminum framed storefront
system that meet or exceed performance requirements indicated and of documenting this

performance by inclusion of test reports, and calculations.

Source Limitations: Obtain aluminum-framed storefront system through one source from a
single manufacturer.

Product Options: Drawings indicate size, profiles, and dimensional requirements of aluminum-
framed storefront system and are based on the specific system indicated. Refer to Division 01
Section “Product Requirements”. Do not modify size and dimensional requirements.

Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's
approval. If modifications are proposed, submit comprehensive explanatory data to Architect

for review.

Mockups: Build mockups to verify selections made under sample submittals and to demonstrate
aesthetic effects and set quality standards for materials and execution.

Build mockup for type(s) of storefront elevation(s) indicated, in location(s) shown on Drawings.
Pre-installation Conference: Conduct conference at Project site to comply with requirements in
Division 01 Section “Project Management and Coordination”.

Project Conditions

Field Measurements: Verify actual dimensions of aluminum-framed storefront openings by field
measurements before fabrication and indicate field measurements on Shop Drawings.

Warranty

Manufacturer’s Warranty: Submit, for Owner’s acceptance, manufacturer’s standard warranty.
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Warranty Period: Two (2) years from Date of Substantial Completion of the project provided
however that the Limited Warranty shall begin in no event later than six months from date of
shipment by manufacturer.

PART 2 - PRODUCTS

2.1

2.2

A.
B.
C

D
E.

F.

G.

L

J.
K.

L.

A.

Manufacturers

Basis-of-Design Product:

Kawneer Company Inc.

Trifab™ 451UT Framing (Thermal)

System Dimensions: 2" x 4-1/2" (50.8 mm x 114.3 mm)

Glass: Center Plane

Substitutions: Refer to Substitutions Section for procedures and submission requirements.

Pre-Contract (Bidding Period) Substitutions: Submit written requests ten (10) days prior to bid
date.

Product Literature and Drawings: Submit product literature and drawings modified to suit
specific project requirements and job conditions.

Certificates: Submit certificate(s) certifying substitute manufacturer (1) attesting to adherence to
specification requirements for storefront system performance criteria, and (2) has been engaged
in the design, manufacturer and fabrication of aluminum storefronts for a period of not less than
ten (10) years. (Company Name)

Test Reports: Submit test reports verifying compliance with each test requirement required by
the project.

Samples: Provide samples of typical product sections and finish samples in manufacturer's
standard sizes.

Substitution Acceptance: Acceptance will be in written form, either as an addendum or
modification, and documented by a formal change order signed by the Owner and Contractor.
Materials

Aluminum Extrusions: Alloy and temper recommended by aluminum storefront manufacturer
for strength, corrosion resistance, and application of required finish and not less than 0.070"

wall thickness at any location for the main frame and complying with ASTM B 221: 6063-T6
alloy and temper.
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Fasteners: Aluminum, nonmagnetic stainless steel or other materials to be non-corrosive and
compatible with aluminum window members, trim hardware, anchors, and other components.

Anchors, Clips, and Accessories: Aluminum, nonmagnetic stainless steel, or zinc-coated steel or
iron complying with ASTM B 633 for SC 3 severe service conditions or other suitable zinc
coating; provide sufficient strength to withstand design pressure indicated.

Reinforcing Members: Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated steel
complying with ASTM B 456 for Type SC 3 severe service conditions, or zinc-coated steel or
iron complying with ASTM B 633 for SC 3 severe service conditions or other suitable zinc
coating; provide sufficient strength to withstand design pressure indicated.

Sealant: For sealants required within fabricated storefront system, provide permanently elastic,
non-shrinking, and non-migrating type recommended by sealant manufacturer for joint size and
movement.

Tolerances: Reference to tolerances for wall thickness and other cross-sectional dimensions of
storefront members are nominal and in compliance with AA Aluminum Standards and Data.
Storefront Framing System

Thermal Barrier (Trifab™ 451UT):

Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with
nonstaining, nonferrous shims for aligning system components.

Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining,
nonbleeding fasteners and accessories compatible with adjacent materials. Where exposes shall

be stainless steel.

Perimeter Anchors: When steel anchors are used, provide insulation between steel material and
aluminum material to prevent galvanic action.

Packing, Shipping, Handling and Unloading: Deliver materials in manufacturer's original,
unopened, undamaged containers with identification labels intact.

Storage and Protection: Store materials protected from exposure to harmful weather conditions.
Handle storefront material and components to avoid damage. Protect storefront material against
damage from elements, construction activities, and other hazards before, during and after
storefront installation.

Glazing Systems

Glazing Gaskets: Manufacturer's standard compression types; replaceable, extruded EPDM
rubber.

Spacers and Setting Blocks: Manufacturer's standard elastomeric type.
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Bond-Breaker Tape: Manufacturer's standard TFE-fluorocarbon or polyethylene material to
which sealants will not develop adhesion.

Glazing Sealants: As recommended by manufacturer for joint type, and as follows:

Weatherseal Sealant: ASTM C 920 for Type S, Grade NS, Class 25, Uses NT, G, A, and O;
single-component neutral-curing formulation that is compatible with structural sealant and other
system components with which it comes in contact; recommended by structural-sealant,
weatherseal-sealant, and aluminum-framed-system manufacturers for this use.

Accessory Materials

Joint Sealants: For installation at perimeter of aluminum-framed systems, as specified in
Division 07 Section “Joint Sealants”.

Bituminous Paint: Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12
requirements except containing no asbestos; formulated for 30 mil (0.762 mm) thickness per
coat.

Fabrication

Framing Members, General: Fabricate components that, when assembled, have the following
characteristics:

Profiles that are sharp, straight, and free of defects or deformations.
Accurately fit joints; make joints flush, hairline and weatherproof.

Means to drain water passing joints, condensation within framing members, and moisture
migrating within the system to exterior.

Physical and thermal isolation of glazing from framing members.

Accommodations for thermal and mechanical movements of glazing and framing to maintain
required glazing edge clearances.

Provisions for field replacement of glazing.

Fasteners, anchors, and connection devices that are concealed from view to greatest extent
possible.

Mechanically Glazed Framing Members: Fabricate for flush glazing without projecting stops.

Structural-Sealant-Glazed Framing Members: Include accommodations for using temporary
support device to retain glazing in place while structural sealant cures.

Storefront Framing: Fabricate components for assembly using manufacturer’s standard
installation instructions.
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After fabrication, clearly mark components to identify their locations in Project according to
Shop Drawings.
Aluminum Finishes

Finish designations prefixed by AA comply with the system established by the Aluminum
Association for designating aluminum finishes.

Factory Finishing:

1. Kawneer Permanodic™ AA-M10C21A41 / AA-M45C22A41, AAMA 611, Architectural
Class I Clear Anodic Coating (Color #14 Clear) (Optional).

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

E.

32

A.

B.

C.

Examination

Examine openings, substrates, structural support, anchorage, and conditions, with Installer
present, for compliance with requirements for installation tolerances and other conditions
affecting performance of work. Verify rough opening dimensions, levelness of sill plate and
operational clearances. Examine wall flashings, vapor retarders, water and weather barriers, and
other built-in components to ensure a coordinated, weather tight aluminum-framed storefront
installation.

Masonry Surfaces: Visibly dry and free of excess mortar, sand, and other construction debris.
Wood Frame Walls: Dry, clean, sound, well nailed, free of voids, and without offsets at joints.
Ensure that nail heads are driven flush with surfaces in opening and within 3 inches (76 mm) of

opening.

Metal Surfaces: Dry; clean; free of grease, oil, dirt, rust, corrosion, and welding slag; without
sharp edges or offsets at joints.

Proceed with installation only after unsatisfactory conditions have been corrected.

Installation

Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing
aluminum-framed storefront system, accessories, and other components.

Install aluminum-framed storefront system level, plumb, square, true to line, without distortion
or impeding thermal movement, anchored securely in place to structural support, and in proper

relation to wall flashing and other adjacent construction.

Set sill members in bed of sealant or with gaskets, as indicated, for weather tight construction.
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Install aluminum-framed storefront system and components to drain condensation, water
penetrating joints, and moisture migrating within aluminum-framed storefront system to the
exterior.

Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic
action at points of contact with other materials.

Field Quality Control

Field Tests: Architect shall select storefront units to be tested as soon as a representative portion
of the project has been installed, glazed, perimeter caulked and cured. Conduct tests for air
infiltration and water penetration with manufacturer's representative present. Tests not meeting
specified performance requirements and units having deficiencies shall be corrected as part of
the contract amount.

Testing: Testing shall be performed by a qualified independent testing agency. Refer to Testing
Section for payment of testing and testing requirements. Testing Standard per AAMA 503,
including reference to ASTM E 783 for Air Infiltration Test and ASTM E 1105 Water
Infiltration Test.

1. Air Infiltration Tests: Conduct tests in accordance with ASTM E 783. Allowable air
infiltration shall not exceed 1.5 times the amount indicated in the performance
requirements or 0.09 cfm/ft2, whichever is greater.

2. Water Infiltration Tests: Conduct tests in accordance with ASTM E 1105. No
uncontrolled water leakage is permitted when tested at a static test pressure of two-thirds
the specified water penetration pressure but not less than 6.2 psf (300 Pa).

Manufacturer's Field Services: Upon Owner’s written request, provide periodic site visit by
manufacturer’s field service representative.

Adjusting, Cleaning, and Protection

Clean aluminum surfaces immediately after installing aluminum framed storefronts. Avoid
damaging protective coatings and finishes. Remove excess sealants, glazing materials, dirt, and
other substances.

Clean glass immediately after installation. Comply with glass manufacturer's written
recommendations for final cleaning and maintenance. Remove nonpermanent labels, and clean
surfaces.

Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during
construction period.

END OF SECTION 084113
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SECTION 084229.23 - SLIDING AUTOMATIC ENTRANCES

PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes exterior , sliding, power-operated automatic entrances.

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product.

B.  Shop Drawings: For sliding automatic entrances.
1. Include plans, elevations, sections, hardware mounting heights, and attachment details.
2. Include diagrams for power, signal, and control wiring.
3. Indicate locations of activation and safety devices.
4, Include hardware schedule and indicate hardware types, functions, quantities, and

locations.

C.  Samples: For each type of exposed finish required.

1.3 INFORMATIONAL SUBMITTALS

1.4 CLOSEOUT SUBMITTALS

1.5 QUALITY ASSURANCE

PART 2 - PRODUCTS

2.1 AUTOMATIC ENTRANCE ASSEMBLIES

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

B.  Power-Operated Door Standard: BHMA A156.10.
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2.2 PERFORMANCE REQUIREMENTS

23 SLIDING AUTOMATIC ENTRANCES

A. General: Provide manufacturer's standard automatic entrances, including doors, sidelites,
framing, headers, carrier assemblies, roller tracks, door operators, controls, and accessories
required for a complete installation.

B. Sliding Automatic Entrance :

1. Biparting-Sliding Units:

a. <Click here to find, evaluate, and insert list of manufacturers and products.>

2. Configuration: Biparting-sliding doors with two sliding leaves , transom, sidelites on
each side.

a. Traffic Pattern: Two way.
b. Emergency Breakaway Capability: Sliding leaves only .
c. Mounting: Between jambs .
3. .
a.
b.
c.
4. Operator Features:
a. Power opening and closing.
b. Drive System: Chain or belt.
c. Adjustable opening and closing speeds.
d. Adjustable hold-open time between zero and 30 seconds.
e. Obstruction recycle.
f. On-off/hold-open switch to control electric power to operator , key operated.
g. .

5. Sliding-Door Carrier Assemblies and Overhead Roller Tracks: Carrier assembly that
allows vertical adjustment; consisting of nylon- or delrin-covered, ball-bearing-center
steel wheels operating on a continuous roller track, or ball-bearing-center steel wheels
operating on a nylon- or delrin-covered, continuous roller track. Support doors from
carrier assembly by cantilever and pivot assembly.

a. Rollers: Minimum of two ball-bearing roller wheels and two antirise rollers for
each active leaf.

6. Sliding-Door Threshold: Threshold members and bottom-guide-track system with
stainless steel, ball-bearing-center roller wheels.

a. Configuration: Saddle-type threshold across door opening and surface-mounted
guide-track system at sidelites.
b. .

7. Controls: Activation and safety devices according to BHMA standards.

a. Activation Device: Motion sensor mounted on each side of door header to detect
pedestrians in activating zone and to open door.

b.

c. Safety Device: Two photoelectric beams mounted in sidelite jambs on each side of
door to detect pedestrians in presence zone and to prevent door from closing.

8. Finish: Finish framing, door(s), and header with Class I, clear anodic finish Class II, clear

anodic finish .
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a. Color: As selected by Architect from full range of industry colors and color
densities .

24 ENTRANCE COMPONENTS

A.  Framing Members: Extruded aluminum, minimum 0.125 inch thick and reinforced as required
to support imposed loads.

1. Nominal Size: 1-3/4 by 4-1/2 inches .
2. Extruded Glazing Stops and Applied Trim: Minimum 0.062-inch wall thickness.

B. Stile and Rail Doors: 1-3/4-inch- thick, glazed doors with minimum 0.125-inch- thick,
extruded-aluminum tubular stile and rail members. Mechanically fasten corners with reinforcing
brackets that are welded, or incorporate concealed tie-rods that span full length of top and
bottom rails.

1 Glazing Stops and Gaskets: Snap-on, extruded-aluminum stops and preformed gaskets.
2 Stile Design: [Medium stile, 3-1/2-inch nominal width] .
3. .
4 Muntin Bars: Horizontal tubular rail member for each door; match stile design and finish.
C.
1.
D. Sidelite(s) [and] Transom: 1-3/4-inch- deep sidelite(s) and transom with minimum 0.125-inch-
thick, extruded-aluminum tubular stile and rail members matching door design.
1. Glazing Stops and Gaskets: Same materials and design as for stile and rail door.
2. Glazing Stops and Gaskets: Snap-on, extruded-aluminum stops and preformed gaskets.
3.
E. Headers: Fabricated from minimum 0.125-inch- thick extruded aluminum and extending full

width of automatic entrance units to conceal door operators and controls. Provide hinged or
removable access panels for service and adjustment of door operators and controls. Secure
panels to prevent unauthorized access.

1. Mounting: [Surface mounted] [Concealed, with one side of header flush with
framing].

F. Signage: As required by cited BHMA standard.

1. Application Process: [Decals] [Silk-screened] [Door manufacturer's standard
process] <Insert requirement>.
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MATERIALS

Aluminum: Alloy and temper recommended by manufacturer for type of use and finish
indicated.

1. Extrusions: ASTM B221.
2. Sheet: ASTM B209.

Glazing: As specified in

Sealants and Joint Fillers: As specified in Section 079200 "Joint Sealants."

Fasteners and Accessories: Corrosion-resistant, nonstaining, nonbleeding fasteners and
accessories compatible with adjacent materials.

DOOR OPERATORS AND CONTROLS

General: Provide operators and controls, which include activation and safety devices, according
to BHMA standards, for condition of exposure, and for long-term, maintenance-free operation

under normal traffic load for type of occupancy indicated.

Door Operators: Provide door operators of size recommended by manufacturer for door size,
weight, and movement.

1. Door Operator Performance: Door operators shall open and close doors and maintain
them in fully closed position when subjected to Project's design wind loads.
2. Electromechanical Operators: Concealed, self-contained, overhead units powered by

fractional-horsepower, permanent-magnet dc motor; with closing speed controlled
mechanically by gear train and dynamically by braking action of electric motor; with
solid-state microprocessor controller; complying with UL 325; and with manual
operation with power off.

Motion Sensors: Self-contained, K-band-frequency, microwave-scanner units; fully enclosed by
their plastic housings; adjustable to provide detection-field sizes and functions required by
BHMA A156.10.

1. Provide capability for switching between bi- and unidirectional detection.
2. For one-way traffic, sensor on egress side shall not be active when doors are fully closed.
HARDWARE

General: Provide units in sizes and types recommended by automatic entrance and hardware
manufacturers for entrances and uses indicated. Finish exposed parts to match door finish
[ unless otherwise indicated].

Weather Stripping: Replaceable components.
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1. Sliding Type: AAMA 701/702, made of wool, polypropylene, or nylon woven pile with
nylon-fabric or aluminum-strip backing.

2.8 ACCESSORIES

A.  Guide Rails: Anodized aluminum , fabricated from [bars] [or] [tubing] , minimum 30 inches
high, and finished to match doors unless otherwise indicated; positioned and projecting from
face of door jamb for distance as indicated [, but not less than that required by
BHMA A156.10 for type of door and direction of travel] <Insert requirement>; with filler
panel.

1. Filler Panel: Expanded aluminum mesh .

a. Orient expanded aluminum mesh with long dimension of diamonds [parallel to
top rail] [perpendicular to top rail].

b. Color: [Match Architect's sample] [As selected by Architect from
manufacturer's full range] <Insert color>.

2. Mounting: [As indicated on Drawings]| [Jamb and floor] [Floor, freestanding].
3. Aluminum Finish: Class I, clear anodic finish Class II, clear anodic finish [Finish
matching door and frame] <Insert finish>.

a. Color: [Light bronze] [Medium bronze] [Dark bronze] [Black] [Match
Architect's sample] [As selected by Architect from full range of industry
colors and color densities] <Insert color>.

4. Stainless Steel Finish: [No. 4 directional-satin-finish stainless steel] [Finish matching
door and frame] <Insert finish>.

B. Guide Rails: See

2.9 FABRICATION

A.  General: Factory fabricate automatic entrance components to designs, sizes, and thicknesses
indicated and to comply with indicated standards.

B.  Framing: Provide automatic entrances as prefabricated assemblies. Complete fabrication,
assembly, finishing, hardware application, and other work before shipment to Project site.

L. Provide components with concealed fasteners and anchor and connection devices.

2. Fabricate components with accurately fitted joints, with ends coped or mitered to produce
hairline joints free of burrs and distortion.

3. Fabricate exterior components to drain water passing joints, condensation occurring
within framing members, and moisture migrating within system to exterior.

4. Provide anchorage and alignment brackets for concealed support of assembly from
building structure.

5. Allow for thermal expansion of exterior units.

C.  Doors: Factory fabricated and assembled in profiles indicated. Reinforce as required to support
imposed loads and for installing hardware.

D.  Door Operators: Factory fabricated and installed in headers, including adjusting and testing.
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Glazing: Fabricate framing with minimum glazing edge clearances for thickness and type of
glazing indicated, according to GANA's "Glazing Manual."

Hardware: Factory install hardware to greatest extent possible; remove only as required for final
finishing operation and for delivery to and installation at Project site. Cut, drill, and tap for

factory-installed hardware before applying finishes.

1. Provide sliding-type weather stripping, mortised into door, at perimeter of doors [ and
breakaway sidelites].

Controls:

1. General: Factory install activation and safety devices in doors and headers as required by
BHMA A156.10 for type of door and direction of travel.

ALUMINUM FINISHES

Clear Anodic Finish: AAMA 611, [AA-M12C22A41, Class I, 0.018 mm] [AA-M12C22A31,
Class I1, 0.010 mm)] or thicker.

PART 3 - EXECUTION

3.1

A.

B.

C.

INSTALLATION

General: Install automatic entrances according to manufacturer's written instructions and cited
BHMA A156.10 for direction of pedestrian travel, including signage, controls, wiring, and
connection to the building's power supply.

1. Do not install damaged components. Fit frame joints to produce hairline joints free of
burrs and distortion. Rigidly secure nonmovement joints. Seal joints watertight.
2. Where aluminum will contact dissimilar metals, protect against galvanic action by

painting contact surfaces with primer or by applying sealant or tape recommended by
manufacturer for this purpose.

3. Where aluminum will contact concrete or masonry, protect against corrosion by painting
contact surfaces with bituminous coating.

Entrances: Install automatic entrances plumb and true in alignment with established lines and
grades without warp or rack of framing members and doors. Anchor securely in place.

1. Install surface-mounted hardware using concealed fasteners to greatest extent possible.

2. Set headers, carrier assemblies, tracks, operating brackets, and guides level and true to
location with anchorage for permanent support.

3. Install components to drain water passing joints, condensation occurring within framing
members, and moisture migrating within system to exterior.

4. Level recesses for recessed thresholds using nonshrink grout.

Door Operators: Connect door operators to electrical power distribution system.
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SLIDING AUTOMATIC
ENTRANCES

D.  Access-Control Devices: Connect access-control devices to access-control system, as specified
in Section 281300 "Access Control Software and Database Management."

E. Controls: Install and adjust activation and safety devices according to manufacturer's written
instructions and cited BHMA standard for direction of pedestrian travel. Connect control wiring
according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

F. Guide Rails: Install rails according to BHMA A156.10, including Appendix A, and
manufacturer's written instructions unless otherwise indicated.

G. Glazing: Install glazing as specified in [Section 088000 "Glazing."] [Section 088853
"Security Glazing."]

H.  Sealants: Comply with requirements specified in Section 079200 "Joint Sealants" to provide
weathertight installation.

1. Set [thresholds, ] [bottom-guide-track system, Jframing members and flashings in full
sealant bed.
2. Seal perimeter of framing members with sealant.

L Signage: Apply signage on both sides of each door [ and breakaway sidelite], as required by
cited BHMA standard for direction of pedestrian travel.

. Wiring within Automatic Entrance Enclosures: Bundle, lace, and train conductors to terminal
points with no excess and without exceeding manufacturer's written limitations on bending
radii. Provide and use lacing bars and distribution spools.

3.2 ADJUSTING

A.  Adjust hardware, moving parts, door operators, and controls to function smoothly, and lubricate
as recommended by manufacturer; comply with requirements of applicable BHMA standards.

B.  Readjust door operators and controls after repeated operation of completed installation
equivalent to three days' use by normal traffic (100 to 300 cycles).

END OF SECTION 084229.23
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Smith Office Building SECTION 084400 - CURTAIN

WALL AND GLAZED
ASSEMBLIES

SECTION 084400 - CURTAIN WALL AND GLAZED ASSEMBLIES

PART 1 - GENERAL

1.1

A.

Related Documents

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

Summary

1. This Section covers Kawneer Architectural Aluminum Curtain Wall Systems, including
perimeter trims, stools, accessories, shims and anchors, and perimeter sealing of curtain
wall framing.

2. 1620UT Curtain Wall
a. Sightline: 2" (50.8 mm)

b. System depth: 6" (152.4 mm) or 7-1/2" (190.5 mm)
c. Outside-glazed pressure plate format
3. Related Sections:
a. 072700: Air Barriers
b. 079200: Joint Sealants

c. 084113: Aluminum-Framed Entrances and Storefronts
Definitions
1. For fenestration industry standard terminology and definitions, refer to the American

Architectural Manufacturers Association Glossary (AAMA AG-13).
Performance Requirements

1. General Performance:

a. Product to comply with the specified performance requirements without failure due
to defective manufacture, fabrication, installation, or other defects in construction,
as determined by testing of glazed aluminum curtain walls representing those
indicated for this project.

b. Glazed aluminum curtain walls shall withstand movements of supporting structure
including, but not limited to, story drift, twist, column shortening, long-term creep,
and deflection from uniformly distributed and concentrated live loads.

c. Failure includes any of these events:

1) Thermal stresses transferring to building structure
2) Glass breakage
3)  Loosening or weakening of fasteners, attachments, and other components
4)  Failure of operating units
2. Delegated Design:

a. Design glazed aluminum curtain walls, including comprehensive engineering
analysis by a qualified professional engineer, using performance requirements and
design criteria indicated.
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Smith Office Building SECTION 084400 - CURTAIN

WALL AND GLAZED
ASSEMBLIES

Wind Loads:
a. The curtain wall system shall include anchorage that is capable of withstanding the

following wind load design pressures:

b. The design pressures are based on the North Carolina Building Code, 2018
Edition.

Air Infiltration:

a. The test specimen shall be tested in accordance with ASTM E 283.

b. Air infiltration rate shall not exceed 0.06 cfm/ft2 (0.3 1/s - m2) at a static air
pressure differential of 6.2 psf (300 Pa).

Water Resistance:

a. Static:
1)  The test specimen shall be tested in accordance with ASTM E 331.
b. Cyclic:

1)  The test specimen shall be tested in accordance with ASTM E 547.
c. Severe, Wind Driven Rain:
1) The test specimen shall be tested in accordance with AAMA 520 and
ASTM E 2268.
Uniform Load:
a. A static air design load of 42 psf (2010 Pa) shall be applied in the positive and
negative direction in accordance with ASTM E 330.

b. There shall be no deflection in excess of L/175 of the span of any framing member
at design load.
c. At a structural test load equal to 1.5 times the specified design load, no glass

breakage or permanent set in the framing members in excess of 0.2% of their clear
spans shall occur.

Sound Transmission Loss:

a. When tested to ASTM E90 and ASTM E1425, the Sound Transmission Class
(STC) and Outdoor/Indoor Transmission Class (OITC) shall not be less than STC
34 or OITC 29 based upon 1" (25.4 mm) laminated glass (1/4", 1/2" AS, 1/4"
laminated).

E. Submittals

1.

Product Data:

For each type of product indicated, include:

Construction details

Material descriptions

Dimensions of individual components and profiles

Finishes

Recycled Content:

Provide documentation that aluminum has a minimum of 50% mixed pre- and
post-consumer recycled content.

Provide a sample document illustrating project-specific information that will be
provided after product shipment.

Shop Drawings:

Plans

Elevations

Sections

Full-size details

Attachments to other work

F mmopooe

a0 o
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WALL AND GLAZED
ASSEMBLIES
Samples for Initial Selection:
a. Provide samples for units with factory-applied color finishes.
Samples for Verification:
a. Provide a verification sample for each type of exposed finish required, in
manufacturer's standard sizes.
Product Test Reports:
a. Provide test reports for glazed aluminum curtain walls.
b. Test reports must be based on evaluation of comprehensive tests performed by a
qualified preconstruction testing agency.
c. Test reports must indicate compliance with performance requirements.
Fabrication Sample:
a. Provide a fabrication sample of each vertical-to-horizontal intersection of

aluminum-framed curtain wall systems, made from 12" (304.8 mm) lengths of full-
size components and showing details of the following:

b. Joinery

c. Glazing

F. Quality Assurance

1.

Installer Qualifications:

a. Installer must have successfully installed the same or similar systems required for
the project and other projects of similar size and scope.

Manufacturer Qualifications:

a. Manufacturer must be capable of fabricating glazed aluminum curtain walls that
meet or exceed the stated performance requirements.

Source Limitations:

a. Obtain aluminum curtain wall system through one source from a single
manufacturer.

Product Options:

a. Information on drawings and in specifications establishes requirements for

aesthetic effects and performance characteristics of assemblies. Aesthetic effects
are indicated by dimensions, arrangements, alignment, and profiles of components
and assemblies as they relate to sightlines, to one another, and to adjoining
construction.

b. Do not modify intended aesthetic effects, as judged solely by Architect, except
with Architect's approval. If modifications are proposed, submit comprehensive
explanatory data to Architect for review.

Mockups:

a. Build mockups to verify selections made under sample submittals and to
demonstrate aesthetic effects and set quality standards for materials and execution.

b. Build mockups for the type(s) of curtain wall elevation(s) indicated, in location(s)

shown on Drawings.

Pre-installation Conference:

a. Conduct conference at project site to comply with requirements in Division 01
Project Management and Coordination Section.

G.  Project Conditions

L.

Field Measurements:
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1.2

B.

WALL AND GLAZED
ASSEMBLIES

a. Verify actual locations of structural supports for glazed aluminum curtain walls by
field measurements before fabrication.

b. Indicate measurements on shop drawings.

Warranty
1. Submit manufacturer's standard warranty for owner's acceptance.
2. Warranty Period:

a. Two years from Date of Substantial Completion of the project provided however
that in no event shall the Limited Warranty begin later than six months from date
of shipment by manufacturer.

PRODUCTS
Manufacturers

1. Basis-of-Design Product:

a. Kawneer Company, Inc.

b. 1620UT Curtain Wall

c. Sightline: 2" (50.8 mm)

d. System depth: 7-1/2" (190.5 mm)

@

Outside-glazed pressure plate format
1)  Tested to AAMA 501
2. Substitutions:

a. Refer to Division 01 Substitutions Section for procedures and submission
requirements.

b. Pre-Contract (Bidding Period) Substitutions:

c. Product Literature and Drawings:

1) Submit product literature and drawings modified to suit specific project

requirements and job conditions.
d. Certificates:

1) Submit certificate(s) certifying that the substitute manufacturer (1) attests to
adherence to specification requirements for curtain wall system performance
criteria, and (2) has been engaged in the design, manufacture, and
fabrication of aluminum curtain walls for a period of not less than ten (10)
years. (Company Name).

e. Test Reports:

1) Submit test reports verifying compliance with each test requirement required

by the project.
f. Samples:

1)  Provide samples of typical product sections and finish samples in

manufacturer's standard sizes.

3. Substitution Acceptance:
a. Acceptance will be in written form, either as an addendum or modification.
b. Acceptance will be documented by a formal change order signed by the Owner and
Contractor.
Materials
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WALL AND GLAZED
ASSEMBLIES

Aluminum Extrusions:

a. Alloy and temper recommended by glazed aluminum curtain wall manufacturer for
strength, corrosion resistance, and application of required finish

b. Not less than 0.070" (1.78 mm) wall thickness at any location for the main frame

c. Complying with ASTM B221: 6063-T6 alloy and temper

Aluminum Sheet Alloy:

a. Shall meet the requirements of ASTM B209.

Fasteners:

a. Aluminum, nonmagnetic stainless steel or other materials must be non-corrosive
and compatible with aluminum members, trim hardware, anchors, and other
components.

Anchors, Clips, and Accessories:

a. Aluminum, nonmagnetic stainless steel, or zinc-coated steel or iron complying
with ASTM B 633 for SC 3 severe service conditions or other suitable zinc
coating.

b. Anchors, clips, and accessories shall provide sufficient strength to withstand the
design pressure indicated.

Pressure Plate:

a. Pressure plate shall be aluminum.

b. Pressure plate shall be fastened to the mullion with stainless steel screws.

Reinforcing Members:

a. Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated steel complying

with ASTM B 456 for Type SC 3 severe service conditions, or zinc-coated steel or
iron complying with ASTM B 633 for SC 3 severe service conditions or other
suitable zinc coating.

b. Reinforcing members must provide sufficient strength to withstand the design
pressure indicated.

Sealant:

a. For sealants required within fabricated curtain wall system, provide permanently

elastic, non-shrinking, and non-migrating type recommended by sealant
manufacturer for joint size and movement.
Thermal Barrier:

a. Thermal separator shall be extruded of a silicone compatible elastomer that
provides a minimum 1/4" (6.3mm) separation.

Tolerances:

a. References to tolerances for wall thickness and other cross-sectional dimensions of

glazed curtain wall members are nominal and in compliance with AA Aluminum
Standards and Data.

C.  Curtain Wall Framing

1.

2.

3.

Framing Members:

a. Manufacturer's standard extruded- or formed-aluminum framing members of
thickness required and reinforced as required to support imposed loads

b. Glazing System: Four-sided captured

c. Glazing Plane: Front
Glass:
a. 1" (25.4mm) insulating glass option

b. 1/4" (6.4mm) for spandrel applications
Brackets and Reinforcements:
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WALL AND GLAZED
ASSEMBLIES
a. Manufacturer's standard high-strength aluminum with non-staining, non-ferrous
shims for aligning system components.
4. Framing Sealants:
a. Shall be suitable for glazed aluminum curtain wall as recommended by sealant
manufacturer
5. Fasteners and Accessories:
a. Manufacturer's standard corrosion-resistant, non-staining, non-bleeding fasteners
and accessories must be compatible with adjacent materials.
b. Where exposed, fasteners and accessories shall be stainless steel.
6. Perimeter Anchors:
a. When steel anchors are used, provide insulation between steel material and
aluminum material to prevent galvanic action.
7. Packing, Shipping, Handling, and Unloading:
a. Deliver materials in manufacturer's original, unopened, undamaged containers with
identification labels intact.
8. Storage and Protection:
a. Store materials so that they are protected from exposure to harmful weather
conditions.
b. Handle material and components to avoid damage.
c. Protect material against damage from elements, construction activities, and other
hazards before, during, and after installation.
D. Glazing
1. Glazing to meet requirements in Division 08 Glazing Section.
2. Available Glazing Options:
a. System: Outside glazed pressure plate format with 1" (25.4 mm) double glazed
insulating glass
3. Glazing Gaskets:
a. Gaskets to meet requirements of ASTM C864.
4. Spacers and Setting Blocks:
a. Manufacturer's standard elastomeric type
5. Bond-Breaker Tape:
a. Manufacturer's standard TFE-fluorocarbon or polyethylene material to which
sealants will not develop adhesion.
6. Glazing Sealants:

a. As recommended by manufacturer for joint type.

E. Operable Units

1.
2.

Doors comply with Division 08 Aluminum-Framed Entrances and Storefronts Section.
Windows comply with Division 08 Aluminum Windows Section.

F. Accessory Materials

1.

Bituminous Paint:

a. Cold-applied asphalt-mastic paint

b. Complies with SSPC-Paint 12 requirements except containing no asbestos
C. Formulated for 30-mil (0.762 mm) thickness per coat

d. Curtain wall framing system
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1.3

G.

WALL AND GLAZED
ASSEMBLIES
e. Storefront framing system
Fabrication
1. Extrude or form aluminum shapes before finishing.
2. Fabricate components that, when assembled, have the following characteristics:
a. Profiles that are sharp, straight, and free of defects or deformations
b Accurately fitted joints
c. Physical and thermal isolation of glazing from framing members
d Accommodations for thermal and mechanical movements of glazing and framing

that maintain required glazing edge clearances

Provisions for field replacement of glazing from exterior

Fasteners, anchors, and connection devices that are concealed from view to the

greatest extent possible

g. Internal weeping system or other means to drain water passing joints, condensation

occurring within framing members, and moisture migrating within glazed
aluminum curtain wall to exterior

3. Curtain Wall Framing:

™o

a. Fabricate components for assembly using shear block system following
manufacturer's standard installation instructions.
4. After fabrication, clearly mark components to identify their locations in project according

to shop drawings.
Aluminum Finishes

1. Finish designations that are prefixed by AA comply with the system established by the
Aluminum Association for designating aluminum finishes.
2. Factory Finishing:
a. Kawneer Permanodic™ AA-M10C21A41 / AA-M45C22A41, AAMA 611,
Architectural Class I Clear Anodic Coating (Color #14 Clear) (Optional)

EXECUTION
Examination

1. With installer present, examine areas for compliance with requirements for installation
tolerances and other conditions affecting performance of the work.
2. Proceed with installation only after correcting unsatisfactory conditions.

Installation

1. Curtain Wall System Installation:

a. Install curtain wall systems plumb, level, and true to line, without warp or rack of
frames, within manufacturer’s prescribed tolerances, and complying with
installation instructions.

b. Provide support and anchor in place.

C. Dissimilar Materials:

1) Provide separation of aluminum materials from sources of corrosion or
electrolytic action contact points.

084400 - 7



Smith Office Building SECTION 084400 - CURTAIN

2.

WALL AND GLAZED
ASSEMBLIES
d. Glazing:
1)  Glass shall be outside-glazed.
e. Water Drainage:

1) Each light of glass shall be compartmentalized using joint plugs and silicone
sealant to divert water to the horizontal weep locations.
Related Products Installation:

a. Sealants (Perimeter):
1) Refer to Joint Treatment (Sealants) Section.
b. Glass:

1)  Refer to Glass and Glazing Section.
c. Reference: ANSI Z97.1, CPSC 16 CFR 1201, and GANA Glazing Manual.

C.  Field Quality Control

L.

Field Tests:

a. Architect shall select curtain wall units to be tested as soon as a representative
portion of the project has been installed, glazed, perimeter-caulked, and cured.

b. Conduct tests for air infiltration and water penetration with manufacturer’s
representative present.

c. Tests that do not meet the specified performance requirements and units that have

deficiencies shall be corrected as part of the contract amount.

d. Testing shall be performed per AAMA 503 by a qualified independent testing
agency. Refer to Testing Section for payment of testing and testing requirements.
e. Air Infiltration Tests:

1) Conduct tests in accordance with ASTM E 783.

2)  Allowable air infiltration shall not exceed 1.5 times the amount indicated in
the performance requirements or 0.09 cfm/ft2, whichever is greater.

f. Water Infiltration Tests:

1)  Conduct tests in accordance with ASTM E 1105.

2)  No uncontrolled water leakage is permitted when tested at a static test
pressure of two-thirds the specified water penetration pressure but not less
than 8 psf (383 Pa).

Manufacturer's Field Services:
a. Upon owner’s written request, provide periodic site visit by manufacturer’s field
service representative.

D.  Adjusting, Cleaning, and Protection

—

Adjusting: Not applicable.

Protection:

a. Protect installed product’s finish surfaces from damage during construction.

b. Protect aluminum curtain wall system from damage from grinding and polishing
compounds, plaster, lime, acid, cement, or other harmful contaminants.

Cleaning:

a. Repair or replace damaged installed products.

b. Clean installed products in accordance with manufacturer’s instructions prior to
owner’s acceptance.

c. Remove and replace glass that has been broken, chipped, cracked, abraded, or
damaged during the construction period.

d. Remove construction debris from project site and legally dispose of debris.
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END OF SECTION 084400
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SECTION 14 24 00
MACHINE ROOM-LESS HYDRAULIC PASSENGER ELEVATORS

PART 1 GENERAL

1.01 SUMMARY

A. Section includes: Machine room-less hydraulic passenger elevators as shown and specified.
Elevator work includes:

1.

ok wN

Standard pre-engineered hydraulic passenger elevators.

Elevator car enclosures, hoistway entrances and signal equipment.

Operation and control systems.

Jack(s).

Accessibility provisions for physically disabled persons.

Equipment, machines, controls, systems and devices as required for safely operating the
specified elevators at their rated speed and capacity.

Materials and accessories as required to complete the elevator installation.

B. Related Sections:

1.

@

Division 1 General Requirements: Meet or exceed all referenced sustainability

requirements.

Division 3 Concrete: Installing inserts, sleeves and anchors in concrete.

Division 4 Masonry: Installing inserts, sleeves and anchors in masonry.

Division 5 Metals:

a. Providing hoist beams, pit ladders, steel framing, auxiliary support steel and divider
beams for supporting guide-rail brackets.

b. Providing steel angle sill supports and grouting hoistway entrance sills and frames.

Division 9 Finishes: Providing elevator car finish flooring and field painting unfinished and

shop primed ferrous materials.

Division 16 Sections:

a. Providing electrical service to elevators, including fused disconnect switches where
permitted. (note: fused disconnect switch to be provided as part of elevator
manufacture product, see section 2.11 Miscellaneous elevator components for further
details.)

b. Emergency power supply, transfer switch and auxiliary contacts.

c. Heat and smoke sensing devices.

d. Convenience outlets and illumination in control room (if applicable), hoistway and pit.

Division 22 Plumbing

a. Sump pit and oil interceptor.

Division 23 Heating, Ventilation and Air Conditioning

a. Heating and ventilating hoistways and/or control room.

C. Work Not Included: General contractor shall provide the following in accordance with the
requirements of the Model Building Code and ANSI A17.1 Code. For specific rules, refer to ANSI
A17.1, Part 3 for hydraulic elevators. State or local requirements must be used if more stringent.
The cost of this work is not included in the thyssenkrupp Elevator’s proposal, since it is a part of
the building construction.

1.

Elevator hoist beam to be provided at top of elevator shaft. Beam must be able to
accommodate proper loads and clearances for elevator installation and operation.
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1.
12.

13.

14.

15.
16.
17.
18.
19.

20.

21.

22.
23.

24.

Supply in ample time for installation by other trades, inserts, anchors, bearing plates,
brackets, supports and bracing including all setting templates and diagrams for
placement.

Hatch walls require a minimum two hours of fire rating. Hoistway should be clear and
plumb with variations not to exceed 1/2" at any point.

Elevator hoistways shall have barricades, as required.

Install bevel guards at 75° on all recesses, projections or setbacks over 2" (4" for A17.1
2000 areas) except for loading or unloading.

Provide rail bracket supports at pit, each floor and roof. For guide rail bracket supports,
provide divider beams between hoistway at each floor and roof.

Pit floor shall be level and free of debris. Reinforce dry pit to sustain normal vertical
forces from rails and buffers.

Where pit access is by means of the lowest hoistway entrance, a vertical ladder of non-
combustible material extending 42" minimum, (48" minimum for A17.1-2000 areas) shall
be provided at the same height, above sill of access door or handgrips.

All wire and conduit should run remote from the hoistways.

. When heat, smoke or combustion sensing devices are required, connect to elevator

control cabinet terminals. Contacts on the sensors should be sided for 12 volt D.C.
Install and furnish finished flooring in elevator cab.

Finished floors and entrance walls are not to be constructed until after sills and door
frames are in place. Consult elevator contractor for rough opening size. The general
contractor shall supply the drywall framing so that the wall fire resistance rating is
maintained, when drywall construction is used.

Where sheet rock or drywall construction is used for front walls, it shall be of sufficient
strength to maintain the doors in true lateral alignment. Drywall contractor to coordinate
with elevator contractor.

Before erection of rough walls and doors; erect hoistway sills, headers, and frames. After
rough walls are finished; erect fascias and toe guards. Set sill level and slightly above
finished floor at landings.

To maintain legal fire rating (masonry construction), door frames are to be anchored to
walls and properly grouted in place.

The elevator wall shall interface with the hoistway entrance assembly and be in strict
compliance with the elevator contractor's requirements.

General Contractor shall fill and grout around entrances, as required.

All walls and sill supports must be plumb where openings occur.

Locate a light fixture (200 Ix / 19 fc) and convenience outlet in pit with switch located
adjacent to the access door.

Provide telephone line, light fixture (200 Ix / 19 fc), and convenience outlet in the
hoistway at the landing where the elevator controller is located. Typically this will be at
the landing above the 1st floor. Final location must be coordinated with elevator
contractor.

As indicated by elevator contractor, provide a light outlet for each elevator, in center of
hoistway.

For signal systems and power operated door: provide ground and branch wiring circuits.
For car light and fan: provide a feeder and branch wiring circuits to elevator control
cabinet.

Controller landing wall thickness must be a minimum of 8 1/2 inches thick. This is due to
the controller being mounted on the second floor landing in the door frame on the return
side of the door. For center opening doors, the controller is located on the right hand
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1.02

1.03

B.

frame (from inside the elevator cab looking out). These requirements must be
coordinated between the general contractor and the elevator contractor.
25. Cutting, patching and recesses to accommodate hall button boxes, signal fixtures, etc..

SUBMITTALS

Product data: When requested, the elevator contractor shall provide standard cab, entrance and
signal fixture data to describe product for approval.

Shop drawings:

1. Show equipment arrangement in the corridor, pit, and hoistway and/or optional control
room. Provide plans, elevations, sections and details of assembly, erection, anchorage,
and equipment location.

2. Indicate elevator system capacities, sizes, performances, safety features, finishes and
other pertinent information.

3. Show floors served, travel distances, maximum loads imposed on the building structure
at points of support and all similar considerations of the elevator work.

4. Indicate electrical power requirements and branch circuit protection device
recommendations.

Powder Coat paint selection: Submit manufacturer’'s standard selection charts for exposed
finishes and materials.

. Plastic laminate selection: Submit manufacturer’s standard selection charts for exposed finishes

and materials.
Metal Finishes: Upon request, standard metal samples provided.

Operation and maintenance data. Include the following:
1. Owner’s manuals and wiring diagrams.
2. Parts list, with recommended parts inventory.

QUALITY ASSURANCE

Manufacturer Qualifications: An approved manufacturer with minimum 15 years of experience in
manufacturing, installing, and servicing elevators of the type required for the project.
1. The manufacturer of machines, controllers, signal fixtures, door operators cabs,
entrances, and all other major parts of elevator operating equipment.
a. The major parts of the elevator equipment shall be manufactured by the installing
company, and not be an assembled system.
2. The manufacturer shall have a documented, on-going quality assurance program.
3. 180-9001:2000 Manufacturer Certified
4. 1S0-14001:2004 Environmental Management System Certified

Installer Qualifications: The manufacturer or an authorized agent of the manufacturer with not
less than 15 years of satisfactory experience installing elevators equal in character and
performance to the project elevators.

C. Regulatory Requirements:
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1. ASME A17.1 Safety Code for Elevators and Escalators, latest edition or as required by
the local building code.

Building Code: National.

NFPA 70 National Electrical Code.

NFPA 80 Fire Doors and Windows.

Americans with Disabilities Act - Accessibility Guidelines (ADAAG)

Section 407 in ICC A117.1, when required by local authorities

CAN/CSA C22.1 Canadian Electrical Code

CAN/CSA B44 Safety Code for Elevators and Escalators.

California Department of Public Health Standard Method V1.1-2010, CA Section 01350

©e NGOk WDN

D. Fire-rated entrance assemblies: Opening protective assemblies including frames, hardware, and
operation shall comply with ASTM E2074, CAN4-S104 (ULC-S104), UL10(b), and NFPA
Standard 80. Provide entrance assembly units bearing Class B or 1 1/2 hour label by a Nationally
Recognized Testing Laboratory (2 hour label in Canada).

E. Inspection and testing:

1. Elevator Installer shall obtain and pay for all required inspections, tests, permits and fees
for elevator installation.

2. Arrange for inspections and make required tests.

3. Deliver to the Owner upon completion and acceptance of elevator work.

F. Sustainable Product Qualifications:
1. Environmental Product Declaration:

a. GOOD: If Product Category Rules (PCR) are not available, produce a publicly
available, critically reviewed life-cycle assessment conforming to ISO 14044 that has
at least a cradle to gate scope.

b. BEST: If Product Category Rules (PCR) are available, produce and publish an
Environmental Product Declaration (EPD) based on a critically reviewed life-cycle
assessment conforming to ISO 14044, with external verification recognized by the
EPD program operator.

2. Material Transparency:

a. GOOD: Provide Health Product Declaration at any level

b. BETTER: Provide Health Product Declaration (HPD v2 or later). Complete,
published declaration with full disclosure of known hazards, prepared using the
Health Product Declaration Collaborative's "HPD builder" on-line tool.

c. BEST: Cradle to Cradle Material Health Certificate v3, Bronze level or higher.

3. LEED v4 — Provide documentation for all Building Product Disclosure AND Optimization
credits in LEED v4 for product specified.
4. Living Building Challenge Projects: Provide Declare label for products specified.

1.04 DELIVERY, STORAGE AND HANDLING

A. Manufacturing shall deliver elevator materials, components and equipment and the contractor is
responsible to provide secure and safe storage on job site.

1.056 PROJECT CONDITIONS
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1.06

1.07

Temporary Use: Elevators shall not be used for temporary service or for any other purpose during
the construction period before Substantial Completion and acceptance by the purchaser unless
agreed upon by Elevator Contractor and General Contractor with signed temporary agreement.

WARRANTY

Warranty: Submit elevator manufacturer's standard written warranty agreeing to repair, restore or
replace defects in elevator work materials and workmanship not due to ordinary wear and tear or
improper use or care for 12 months after final acceptance.

MAINTENANCE

Furnish maintenance and call back service for a period of 12 months for each elevator after
completion of installation or acceptance thereof by beneficial use, whichever is earlier, during
normal working hours excluding callbacks.

1. Service shall consist of periodic examination of the equipment, adjustment, lubrication,
cleaning, supplies and parts to keep the elevators in proper operation. Maintenance work,
including emergency call back repair service, shall be performed by trained employees of
the elevator contractor during regular working hours.

2. Submit parts catalog and show evidence of local parts inventory with complete list of
recommended spare parts. Parts shall be produced by manufacturer of original
equipment.

3. Manufacturer shall have a service office and full time service personnel within a 100 mile
radius of the project site.

PART 2 PRODUCTS

2.01

A

2.02

MANUFACTURERS

Manufacturer: Design based around thyssenkrupp Elevator’s endura Machine Room-Less
hydraulic elevator.

MATERIALS, GENERAL

All Elevator Cab materials including frame, buttons, lighting, wall and ceiling assembly, laminates
and carpet shall have an EPD and an HPD, and shall meet the California Department of Public
Health Standard Method V1.1-2010, CA Section 01350 as mentioned in 1.03.9 of this
specification.

Colors, patterns, and finishes: As selected by the Architect from manufacturer's full range of
standard colors, patterns, and finishes.

Steel:
1. Shapes and bars: Carbon.
2. Sheet: Cold-rolled steel sheet, commercial quality, Class 1, matte finish.
3. Finish: Factory-applied baked enamel for structural parts, powder coat for architectural
parts. Color selection must be based on elevator manufacture’s standard selections.
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Plastic laminate: Decorative high-pressure type, complying with NEMA LD3, Type GP-50
General Purpose Grade, nominal 0.050" thickness. Laminate selection must be based on
elevator manufacture’s standard selections.

Flooring by others.
HOISTWAY EQUIPMENT

Platform: Fabricated frame of formed or structural steel shapes, gusseted and rigidly welded with
a wood sub-floor. Underside of the platform shall be fireproofed. The car platform shall be
designed and fabricated to support one-piece loads weighing up to 25% of the rated capacity.

Sling: Steel stiles bolted or welded to a steel crosshead and bolstered with bracing members to
remove strain from the car enclosure.

Guide Rails: Steel, omega shaped, fastened to the building structure with steel brackets.
Guides: Slide guides shall be mounted on top and bottom of the car.

Buffers: Provide substantial buffers in the elevator pit. Mount buffers on continuous channels
fastened to the elevator guide rail or securely anchored to the pit floor. Provide extensions if
required by project conditions.

Jack: A jack unit shall be of sufficient size to lift the gross load the height specified. Factory test
jack to ensure adequate strength and freedom from leakage. Brittle material, such as gray cast
iron, is prohibited in the jack construction. Provide the following jack type: Twin post holeless
telescopic 3-stage. Two jacks piped together, mounted one on each side of the car with each
having three telescopic sections designed to extend in a synchronized manner when oil is
pumped into the Assembly. Each jack section will be guided from within the casing or the plunger
assembly used to house the section. Each plunger shall have a high pressure sealing system
which will not allow for seal movement or displacement during the course of operation. A follower
guide shall be furnished for the top of the lower two plungers and be guided by rollers running
inside a steel guide channel which is firmly attached to the guide rail system. This plunger guide
system shall maintain a stabilized support for the plunger sections. Each Jack Assembly shall
have check valves built into the assembly to allow for automatically re-syncing the three plunger
sections by moving the jack to its fully contracted position..

. Automatic Self-Leveling: Provide each elevator car with a self-leveling feature to automatically

bring the car to the floor landings and correct for over travel or under travel. Self-leveling shall,
within its zone, be automatic and independent of the operating device. The car shall be
maintained approximately level with the landing irrespective of its load.

Wiring, Piping, and Qil: Provide all necessary hoistway wiring in accordance with the National
Electrical Code. All necessary code compliant pipe and fittings shall be provided to connect the
power unit to the jack unit. Provide proper grade inherently biodegradable oil as specified by the
manufacturer of the power unit (see Power Unit section 2.04.G for further details)
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Pit moisture/water sensor located approximately 1 foot above the pit floor to be provided. Once
activated, elevator will perform “flooded pit operation”, which will run the car up to the designated
floor, cycle the doors and shut down and trip the circuit breaker shunt to remove 3 phase power
from all equipment, including pit equipment.

Motorized oil line shut-off valve shall be provided that can be remotely operated from the
controller landing service panel. Also a means for manual operation at the valve in the pit is
required.

POWER UNIT

Power Unit (Oil Pumping and Control Mechanism): A self-contained unit located in the elevator pit
consisting of the following items:
1. NEMA 4/Sealed QOil reservoir with tank cover including vapor removing tank breather
2. An oil hydraulic pump.
3. An electric motor.
4. Electronic oil control valve with the following components built into single housing; high
pressure relief valve, check valve, automatic unloading up start valve, lowering and
leveling valve, and electro-magnetic controlling solenoids.

Pump: Positive displacement type pump specifically manufactured for oil-hydraulic elevator
service. Pump shall be designed for steady discharge with minimum pulsation to give smooth and
quiet operation. Output of pump shall not vary more than 10 percent between no load and full
load on the elevator car.

Motor: Standard manufacture motor specifically designed for oil-hydraulic elevator service. Duty
rating — motors shall be capable of 80 starts per hour with a 30% motor run time during each
start.

Oil Control Unit: The following components shall be built into a single housing. Welded manifolds
with separate valves to accomplish each function are not acceptable. Adjustments shall be
accessible and be made without removing the assembly from the oil line.

1. Relief valve shall be adjustable and be capable of bypassing the total oil flow without
increasing back pressure more than 10 percent above that required to barely open the
valve.

2. Up start and stop valve shall be adjustable and designed to bypass oil flow during start
and stop of motor pump assembly. Valve shall close slowly, gradually diverting oil to or
from the jack unit, ensuring smooth up starts and up stops.

3. Check valve shall be designed to close quietly without permitting any perceptible reverse
flow.

4. Lowering valve and leveling valve shall be adjustable for down start speed, lowering
speed, leveling speed and stopping speed to ensure smooth "down" starts and stops.
The leveling valve shall be designed to level the car to the floor in the direction the car is
traveling after slowdown is initiated.

5. Provided with constant speed regulation in both up and down direction. Feature to
compensate for load changes, oil temperature, and viscosity changes.

6. Solid State Starting: Provide an electronic starter featuring adjustable starting currents.
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2.06

7. A secondary hydraulic power source (powered by 110VAC single phase) must be
provided. This is required to be able to raise (reposition) the elevator in the event of a
system component failure (i.e. pump motor, starter, etc.)

8. Qil Type: Provide a zinc free, inherently biodegradable lubricant formulated with premium
base stocks to provide outstanding protection for demanding hydraulic systems,
especially those operating in environmentally sensitive areas.

HOISTWAY ENTRANCES

Doors and Frames: Provide complete hollow metal type hoistway entrances at each hoistway
opening bolted\knock down construction.
1. Manufacturer's standard entrance design consisting of hangers, doors, hanger supports,
hanger covers, fascia plates (where required), sight guards, and necessary hardware.
2. Main landing door & frame finish: ASTM A1008 steel panels, factory applied powder coat
finish with factory-applied powder coat finish entrance frame.
3. Typical door & frame finish: ASTM A366 steel panels, factory applied powder coat enamel
finish with factory-applied powder coat finish entrance frame.

Integrated Control System: the elevator controller to be mounted to hoistway entrance above 1st
landing. The entrance at this level, shall be designed to accommodate the control system and
provide a means of access to critical electrical components and troubleshooting features. See
section 2.09 Control System for additional requirements.

At the controller landing, the hoistway entrance frame shall have space to accommodate and
provide a lockable means of access (group 2 security) to a 3 phase circuit breaker. See section
2.11 Miscellaneous Elevator Components for further details

Interlocks: Equip each hoistway entrance with an approved type interlock tested as required by
code. Provide door restriction devices as required by code.

Door Hanger and Tracks: Provide sheave type two point suspension hangers and tracks for each
hoistway horizontal sliding door.
1. Sheaves: Polyurethane tires with ball bearings properly sealed to retain grease.
2. Hangers: Provide an adjustable device beneath the track to limit the up-thrust of the
doors during operation.
3. Tracks: Drawn steel shapes, smooth surface and shaped to conform to the hanger
sheaves.

Hoistway Sills: Extruded metal, with groove(s) in top surface. Provide mill finish on aluminum.

PASSENGER ELEVATOR CAR ENCLOSURE

Car Enclosure:

1. Walls: Cab type TKAP, reinforced cold-rolled steel with two coats factory applied baked
enamel finish, with applied vertical wood core panels covered on both sides with stainless
steel: ASTM A 167, stainless steel panels, No. 4 satin finish.

2. Reveals and frieze: a. Reveals and frieze: Stainless steel, no. 4 brushed finish

SECTION 14 24 00-8



w

Canopy: Cold-rolled steel with hinged exit.

4. Ceiling: Downlight type, metal pans with suspended LED downlights and dimmer switch.
Number of downlights shall be dependent on platform size with a minimum of six. The
metal pans shall be finished with a stainless steel, no. 4 brushed finish.

5. Cab Fronts, Return, Transom, Soffit and Strike: Provide panels faced with brushed
stainless steel

6. Doors: Horizontal sliding car doors reinforced with steel for panel rigidity. Hang doors on
sheave type hangers with polyurethane tires that roll on a polished steel track and are
guided at the bottom by non-metallic sliding guides.

a. Door Finish: Stainless steel panels: No. 4 brushed finish.
b. Cab Sills: Extruded aluminum, mill finish.

7. Handrail: Provide 2' flat metal bar on side and rear walls on front opening cars and side
walls only on front and rear opening cars. Handrails shall have a stainless steel, no. 4
brushed finish.

8. Ventilation: Manufacturer’s standard exhaust fan, mounted on the car top.

9. Protection pads and buttons: Not required

B. Car Top Inspection: Provide a car top inspection station with an “Auto-Inspection” switch, an
"emergency stop" switch, and constant pressure "up and down" direction and safety buttons to
make the normal operating devices inoperative. The station shall give the inspector complete
control of the elevator. The car top inspection station shall be mounted in the door operator
assembly.

2.07 DOOR OPERATION

A. Door Operation: Provide a direct or alternating current motor driven heavy duty operator designed
to operate the car and hoistway doors simultaneously. The door control system shall be digital
closed loop and the closed loop circuit shall give constant feedback on the position and velocity of
the elevator door. The motor torque shall be constantly adjusted to maintain the correct door
speed based on its position and load. All adjustments and setup shall be through the computer
based service tool. Door movements shall follow a field programmable speed pattern with smooth
acceleration and deceleration at the ends of travel. The mechanical door operating mechanism
shall be arranged for manual operation in event of power failure. Doors shall automatically open
when the car arrives at the landing and automatically close after an adjustable time interval or
when the car is dispatched to another landing. AC controlled units with oil checks, or other
deviations are not acceptable.

1. No Un-Necessary Door Operation: The car door shall open only if the car is stopping for
a car or hall call, answering a car or hall call at the present position or selected as a
dispatch car.

2. Door Open Time Saver: If a car is stopping in response to a car call assignment only (no
coincident hall call), the current door hold open time is changed to a shorter field
programmable time when the electronic door protection device is activated.

3. Double Door Operation: When a car stops at a landing with concurrent up and down hall
calls, no car calls, and no other hall call assignments, the car door opens to answer the
hall call in the direction of the car's current travel. If an onward car call is not registered
before the door closes to within 6 inches of fully closed, the travel shall reverse and the
door shall reopen to answer the other call.
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2.09

4. Nudging Operation: The doors shall remain open as long as the electronic detector
senses the presence of a passenger or object in the door opening. If door closing is
prevented for a field programmable time, a buzzer shall sound. When the obstruction is
removed, the door shall begin to close at reduced speed. If the infra-red door protection
system detects a person or object while closing on nudging, the doors shall stop and
resume closing only after the obstruction has been removed.

5. Door Reversal: If the doors are closing and the infra-red beam(s) is interrupted, the doors
shall reverse and reopen. After the obstruction is cleared, the doors shall begin to close.

6. Door Open Watchdog: If the doors are opening, but do not fully open after a field
adjustable time, the doors shall recycle closed then attempt to open six times to try and
correct the fault.

7. Door Close Watchdog: If the doors are closing, but do not fully close after a field
adjustable time, the doors shall recycle open then attempt to close six times to try and
correct the fault.

8. Door Close Assist: When the doors have failed to fully close and are in the recycle mode,
the door drive motor shall have increased torque applied to possibly overcome
mechanical resistance or differential air pressure and allow the door to close.

Door Protection Device: Provide a door protection system using microprocessor controlled infra-
red light beams. The beams shall project across the car opening detecting the presence of a
passenger or object. If door movement is obstructed, the doors shall immediately reopen.

CAR OPERATING STATION

Car Operating Station, General: The main car control in each car shall contain the devices
required for specific operation mounted in an integral swing return panel requiring no applied
faceplate. Wrap return shall have a brushed stainless steel finish. The main car operating panel
shall be mounted in the return and comply with handicap requirements. Pushbuttons that
illuminate using long lasting LED’s shall be included for each floor served, and emergency
buttons and switches shall be provided per code. Switches for car light and accessories shall be
provided.

Emergency Communications System: Integral phone system provided.

Auxiliary Operating Panel:

Column Mounted Car Riding Lantern: A car riding lantern shall be installed in the elevator cab and
located in the entrance. The lantern, when illuminated, will indicate the intended direction of travel.
The lantern will illuminate and a signal will sound when the car arrives at a floor where it will stop.

The lantern shall remain illuminated until the door(s) begin to close.

Special Equipment: Not Applicable

CONTROL SYSTEMS

Controller: Shall be integrated in a hoistway entrance jamb. Should be microprocessor based,
software oriented and protected from environmental extremes and excessive vibrations in a
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NEMA 1 enclosure. Control of the elevator shall be automatic in operation by means of push
buttons in the car numbered to correspond to floors served, for registering car stops, and by "up-
down" push buttons at each intermediate landing and "call" push buttons at terminal landings.

Service Panel — to be located outside the hoistway in the controller entrance jamb and shall
provide the following functionality/features:
1. Access to main control board and CPU
Main controller diagnostics
Main controller fuses
Universal Interface Tool (UIT)
Remote valve adjustment
Electronic motor starter adjustment and diagnostics
Operation of pit motorized shut-off valve with LED feedback to the state of the valve in
the pit
8. Operation of auxiliary pump/motor (secondary hydraulic power source)
9. Operation of electrical assisted manual lowering
10. Provide male plug to supply 110VAC into the controller
11. Run/Stop button

No ok wdN

Automatic Light and Fan shut down: The control system shall evaluate the system activity and
automatically turn off the cab lighting and ventilation fan during periods of inactivity. The settings
shall be field programmable.

Emergency Power Operation: (10-DOA) Upon loss of the normal power supply, building-supplied
standby power is available on the same wires as the normal power supply. Once the loss of normal
power is detected and standby power is available, the elevator is lowered to a pre-designated
landing and the doors are opened. After passengers have exited the elevator, the doors are closed
and the car is shut down. When normal power is restored, the elevator automatically resumes
operation.

Special Operation: Not Applicable

HALL STATIONS

Hall Stations, General: Buttons shall illuminate to indicate call has been registered at that floor for
the indicated direction.
1. Provide one pushbutton riser with faceplates having a brushed stainless steel finish.
a. Phase 1 firefighter’s service key switch, with instructions, shall be incorporated into
the hall station at the designated level.
Floor Identification Pads: Provide door jamb pads at each floor. Jamb pads shall comply with
Americans with Disabilities Act (ADA) requirements.

Hall Position Indicator: An electronic dot matrix position indicator shall be provided and mounted for
optimum viewing. As the car travels, its position in the hoistway shall be indicated by the
illumination of the alphanumeric character corresponding to the landing which the elevator is
stopped or passing. When hall lanterns are provided, the position indicator shall be combined with
the hall lanterns in the same faceplate. Faceplates shall match hall stations. Provide at all typical
landings.
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. Hall lanterns: Not Applicable

Special Equipment: Not Applicable

MISCELLANEOUS ELEVATOR COMPONENTS

Oil Hydraulic Silencer: Install multiple oil hydraulic silencers (muffler device) at the power unit
location. The silencers shall contain pulsation absorbing material inserted in a blowout proof
housing.

Lockable three phase circuit breaker with auxiliary contact with shunt trip capability to be
provided. Circuit breaker to be located behind locked panel (Group 2 security access) at
controller landing entrance jamb and should be sized according to the National Electrical Code.

Lockable single phase 110V circuit breaker for cab light and fan to be provided. Circuit breaker to
be located behind locked panel (Group 2 security access) at controller landing entrance jamb
should be sized according to the National Electrical Code

PART 3 EXECUTION

3.01

A

3.02

EXAMINATION

Before starting elevator installation, inspect hoistway, hoistway openings, pits and/or control
room, as constructed, verify all critical dimensions, and examine supporting structures and all
other conditions under which elevator work is to be installed. Do not proceed with elevator
installation until unsatisfactory conditions have been corrected in a manner acceptable to the
installer.

Installation constitutes acceptance of existing conditions and responsibility for satisfactory
performance.

INSTALLATION

Install elevator systems components and coordinate installation of hoistway wall construction.
1. Work shall be performed by competent elevator installation personnel in accordance with
ASME A17.1, manufacturer's installation instructions and approved shop drawings.
2. Comply with the National Electrical Code for electrical work required during installation.

Perform work with competent, skilled workmen under the direct control and supervision of the
elevator manufacturer's experienced foreman.

. Supply in ample time for installation by other trades, inserts, anchors, bearing plates, brackets,

supports, and bracing including all setting templates and diagrams for placement.
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3.04

3.05

Welded construction: Provide welded connections for installation of elevator work where bolted
connections are not required for subsequent removal or for normal operation, adjustment,
inspection, maintenance, and replacement of worn parts. Comply with AWS standards for
workmanship and for qualification of welding operators.

Coordination: Coordinate elevator work with the work of other trades, for proper time and
sequence to avoid construction delays. Use benchmarks, lines, and levels designated by the
Contractor, to ensure dimensional coordination of the work.

Install machinery, guides, controls, car and all equipment and accessories to provide a quiet,
smoothly operating installation, free from side sway, oscillation or vibration.

. Alignment: Coordinate installation of hoistway entrances with installation of elevator guide rails for

accurate alignment of entrances with cars. Where possible, delay final adjustment of sills and
doors until car is operable in shaft. Reduce clearances to minimum safe, workable dimensions at
each landing.

Erect hoistway sills, headers, and frames before erection of rough walls and doors; erect fascia
and toe guards after rough walls finished. Set sill units accurately aligned and slightly above finish
floor at landings.

Lubricate operating parts of system, where recommended by manufacturer.

FIELD QUALITY CONTROL

Acceptance testing: Upon completion of the elevator installation and before permitting use of
elevator, perform acceptance tests as required and recommended by Code and governing
regulations or agencies. Perform other tests, if any, as required by governing regulations or
agencies.

. Advise Owner, Contractor, Architect, and governing authorities in advance of dates and times

tests are to be performed on the elevator.

ADJUSTING

Make necessary adjustments of operating devices and equipment to ensure elevator operates
smoothly and accurately.

CLEANING

Before final acceptance, remove protection from finished surfaces and clean and polish surfaces
in accordance with manufacturer's recommendations for type of material and finish provided.
Stainless steel shall be cleaned with soap and water and dried with a non-abrasive surface; it
shall not be cleaned with bleach-based cleansers.
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B. At completion of elevator work, remove tools, equipment, and surplus materials from site. Clean
equipment rooms and hoistway. Remove trash and debris.
1. Use environmentally preferable and low VOC emitting cleaners for each application type.
Cleaners that contain solvents, pine and/or citrus oils are not permitted.

3.06 PROTECTION

A. At time of Substantial Completion of elevator work, or portion thereof, provide suitable protective
coverings, barriers, devices, signs, or other such methods or procedures to protect elevator work
from damage or deterioration. Maintain protective measures throughout remainder of construction
period.

3.07 DEMONSTRATION

A. Instruct Owner's personnel in proper use, operations, and daily maintenance of elevators.
Review emergency provisions, including emergency access and procedures to be followed at
time of failure in operation and other building emergencies. Train Owner's personnel in normal
procedures to be followed in checking for sources of operational failures or malfunctions.

B. Make a final check of each elevator operation, with Owner's personnel present, immediately
before date of substantial completion. Determine that control systems and operating devices are
functioning properly.

3.08 ELEVATOR SCHEDULE

A. Elevator Qty. 1
1. Elevator Model: endura MRL Twinpost above-ground 3-stage
Elevator Type: Hydraulic Machine Room-Less, Passenger
Rated Capacity: 3000 Ibs.
Rated Speed: 150 ft./min.
Operation System: TAC32H
Travel: 28'-0"
Landings: 2 total
Openings:
a. Front: 2
b. Rear:0
9. Clear Car Inside: 6'-8" wide x 4'-9" deep
10. Inside clear height: 7'-4" standard
11. Door clear height: 7'-0" standard
12. Hoistway Entrance Size: 3'-6" wide x 7'-0" high
13. Door Type: One-speed | LH Side opening
14. Power Characteristics: 208 volts, 3 Phase, 60 Hz.
15. Seismic Requirements: Zone 1
16. Hoistway Dimensions: 0'-0" wide x 6'-3" deep
17. Pit Depth: 4'-0"
18. Button & Fixture Style: Traditional Signal Fixtures
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19. Special Operations: None

3.09 SPECIAL CONDITIONS (Note: Add Special Conditions as Needed)

END OF SECTION
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SECTION 220513 - COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT

PART 1 - GENERAL

11

1.2

A.

A.

SUMMARY

Section includes general requirements for single-phase and polyphase, general-purpose,
horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to
600 V and installed at equipment manufacturer's factory or shipped separately by equipment
manufacturer for field installation.

COORDINATION

Coordinate features of motors, installed units, and accessory devices to be compatible with the
following:

1. Motor controllers.

2. Torque, speed, and horsepower requirements of the load.

3. Ratings and characteristics of supply circuit and required control sequence.
4, Ambient and environmental conditions of installation location.

PART 2 - PRODUCTS

2.1

2.2

2.3

A.

B.

A.

B.

GENERAL MOTOR REQUIREMENTS

Comply with requirements in this Section except when stricter requirements are specified in
plumbing equipment schedules or Sections.

Comply with NEMA MG 1 unless otherwise indicated.

MOTOR CHARACTERISTICS

Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 15,000 feet above
sea level.

Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected
loads at designated speeds, at installed altitude and environment, with indicated operating
sequence, and without exceeding nameplate ratings or considering service factor.
POLYPHASE MOTORS

Description: NEMA MG 1, Design B, medium induction motor.

Efficiency: Energy efficient, as defined in NEMA MG 1.

Service Factor: 1.15.

Multispeed Motors: Variable torque.

1. For motors with 2:1 speed ratio, consequent pole, single winding.
2. For motors with other than 2:1 speed ratio, separate winding for each speed.

Rotor: Random-wound, squirrel cage.

Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
Temperature Rise: Match insulation rating.

Insulation: Class F.

Code Letter Designation:

1. Motors 15 HP and Larger: NEMA starting Code F or Code G.

COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT 220513 -1



Smith Office Building

2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.
J. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor
frame sizes smaller than 324T.
24 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection
requirements for controller with required motor leads. Provide terminals in motor terminal box,
suited to control method.

25 SINGLE-PHASE MOTORS

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements
of specific motor application:

1. Permanent-split capacitor.

2. Split phase.

3. Capacitor start, inductor run.
4. Capacitor start, capacitor run.

B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.

Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and
thrust loading.

D. Motors 1/20 HP and Smaller: Shaded-pole type.

E. Thermal Protection: Internal protection to automatically open power supply circuit to motor
when winding temperature exceeds a safe value calibrated to temperature rating of motor
insulation. Thermal-protection device shall automatically reset when motor temperature returns
to normal range.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 220513
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SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING

PART 1 - GENERAL

11

1.2

A.

A.

SUMMARY
Section Includes:

1. Sleeves.
2. Sleeve-seal systems.
3. Grout.

SUBMITTALS

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

21

2.2

2.3

A.

B.

C.

A.

B.

A.

B.
C.
D.

SLEEVES

Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

Galvanized-Steel-Pipe Sleeves: ASTM A 53/A53M, Type E, Grade B, Schedule 40, zinc
coated, with plain ends.

PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.

SLEEVE-SEAL SYSTEMS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Advance Products & Systems, Inc.
2. Metraflex Company (The).
3. Proco Products, Inc.

Description: Modular sealing-element unit, designed for field assembly, for filling annular space
between piping and sleeve.

1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.

2. Pressure Plates: Carbon steel.

3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length

required to secure pressure plates to sealing elements.

GROUT

Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

Characteristics: Nonshrink; recommended for interior and exterior applications.
Design Mix: 5000-psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.
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PART 3 - EXECUTION

3.1

3.2

3.3

SLEEVE INSTALLATION
Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to
provide 1-inch annular clear space between piping and concrete slabs and walls.

1. Sleeves are not required for core-drilled holes.

Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and
walls are constructed.

1. Cut sleeves to length for mounting flush with both surfaces.
a. Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areas 2 inches above finished floor level.
2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal
system.

Install sleeves for pipes passing through interior partitions.

1. Cut sleeves to length for mounting flush with both surfaces.

2. Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation.

3. Seal annular space between sleeve and piping or piping insulation; use joint sealants

appropriate for size, depth, and location of joint. Comply with requirements for sealants
specified in Division 07 Section "Joint Sealants."

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for
firestopping specified in Division 07 Section "Penetration Firestopping.”

SLEEVE-SEAL-SYSTEM INSTALLATION

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service
piping entries into building.

Select type, size, and number of sealing elements required for piping material and size and for
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration,
assemble sleeve-seal system components, and install in annular space between piping and
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make
a watertight seal.

SLEEVE AND SLEEVE-SEAL SCHEDULE

Use sleeves and sleeve seals for the following piping-penetration applications:

1. Exterior Concrete Walls above Grade:
a. Piping Smaller Than NPS 6: Cast-iron wall sleeves or Galvanized-steel-pipe
sleeves.
b. Piping NPS 6 and Larger: Cast-iron wall sleeves or Galvanized-steel-pipe sleeves.
2. Exterior Concrete Walls below Grade:
a. Piping Smaller Than NPS 6: Cast-iron wall sleeves with sleeve-seal system

1) Select sleeve size to allow for 1-inch annular clear space between piping
and sleeve for installing sleeve-seal system.

3. Concrete Slabs-on-Grade:
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a. Piping Smaller Than DPS 6: Cast-iron wall sleeves with sleeve-seal system.

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between
piping and sleeve for installing sleeve-seal system.

b. Piping NPS 6 and Larger: Cast-iron wall sleeves with sleeve-seal system

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between
piping and sleeve for installing sleeve-seal system.

4, Interior Partitions:

a. Piping Smaller Than DPS 6: Galvanized-steel-pipe sleeves or PVC-pipe sleeves.

END OF SECTION 220517
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SECTION 220518 - ESCUTCHEONS FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Escutcheons.
2. Floor plates.
1.2 SUBMITTALS

A. Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1 ESCUTCHEONS

A. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener.

B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and
spring-clip fasteners.

C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

2.2 FLOOR PLATES

A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with OD
that completely covers opening.
1. Escutcheons for New Piping:

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.

b. Chrome-Plated Piping: One-piece, cast-brass type with polished, chrome-plated
finish.

C. Insulated Piping: One-piece, stamped-steel type.

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-
brass type with polished, chrome-plated finish.

e. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece,
stamped-steel type.

f. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass
type with polished, chrome-plated finish.

g. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, stamped-steel
type.

h. Bare Piping in Unfinished Service Spaces: One-piece, cast-brass type with
polished, chrome-plated finish.

i. Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type.

j- Bare Piping in Equipment Rooms: One-piece, cast-brass type with polished,
chrome-plated finish.

k. Bare Piping in Equipment Rooms: One-piece, stamped-steel type.
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C. Install floor plates for piping penetrations of equipment-room floors.

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD
that completely covers opening.

1. New Piping: One-piece, floor-plate type.

3.2 FIELD QUALITY CONTROL

A. Replace broken and damaged escutcheons and floor plates using new materials.

END OF SECTION 220518
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SECTION 220519 - METERS AND GAGES FOR PLUMBING PIPING

PART 1 - GENERAL

11

1.2

A.

A.
B.
C.

SUMMARY

Section Includes:

1. Bimetallic-actuated thermometers.

2. Thermowells.

3. Dial-type pressure gages.

4. Gage attachments.

SUBMITTALS

Product Data: For each type of product indicated.
Product certificates.

Operation and maintenance data.

PART 2 - PRODUCTS

2.1

2.2

A.

w

A.

BIMETALLIC-ACTUATED THERMOMETERS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Ashcroft Inc.

2. Trerice, H. O. Co.

3. Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
4, Weiss Instruments, Inc.

Standard: ASME B40.200.
Case: Liquid-filled and sealed type(s); stainless steel with 3-inch nominal diameter.

Dial: Nonreflective aluminum with permanently etched scale markings and scales in deg F and
deg C.

Connector Type(s): Union joint, rigid, back, with unified-inch screw threads.
Connector Size: 1/2 inch, with ASME B1.1 screw threads.

Stem: 0.25 in diameter; stainless steel.

Window: Plain glass or plastic.

Ring: Stainless steel.

Element: Bimetal coil.

Pointer: Dark-colored metal.

Accuracy: Plus or minus 1.5 percent of scale range.

THERMOWELLS

Thermowells:

1. Standard: ASME B40.200.

2. Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
3. Material for Use with Copper Tubing: CNR or CUNI.

4, Material for Use with Steel Piping: CSA.

5. Type: Stepped shank unless straight or tapered shank is indicated.
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2.3

2.4

B.

A.

A.

B.

6. External Threads: NPS % ASME B1.20.1 pipe threads.

7. Internal Threads: 1/2 with ASME B1.1 screw threads.

8. Bore: Diameter required to match thermometer bulb or stem.

9. Insertion Length: Length required to match thermometer bulb or stem.

10. Lagging Extension: Include on thermowells for insulated piping and tubing.

11. Bushings: For converting size of thermowell's internal screw thread to size of

thermometer connection.

Heat-Transfer Medium: mixture of graphite and glycerin.

PRESSURE GAGES

Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Ashcroft Inc.

b. Trerice, H. O. Co.

C. Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
d. Weiss Instruments, Inc.

Standard: ASME B40.100.

Case: Liquid-filled and Sealed type; cast aluminum or 6-inch nominal diameter.
Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

Pressure Connection: Brass, with NPS 1/4 or NPS 1/2 ASME B1.20.1 pipe threads and
bottom-outlet type unless back-outlet type is indicated.

arLON

6. Movement: Mechanical, with link to pressure element and connection to pointer.

7. Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi
and kPa.

8. Pointer: Dark-colored metal.

9 Window: Glass or plastic.

10. Ring: Metal.
11. Accuracy: Grade B, plus or minus 2 percent of middle half of scale range.
GAGE ATTACHMENTS

Snubbers: ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and
porous-metal-type surge-dampening device. Include extension for use on insulated piping.

Valves: Brass ball, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.

PART 3 - EXECUTION

3.1

A.

w

INSTALLATION

Install thermowells with socket extending one-third of pipe diameter and in vertical position in
piping tees.

Install thermowells of sizes required to match thermometer connectors. Include bushings if
required to match sizes.

Install thermowells with extension on insulated piping.
Fill thermowells with heat-transfer medium.
Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.

Install remote-mounted thermometer bulbs in thermowells and install cases on panels; connect
cases with tubing and support tubing to prevent kinks. Use minimum tubing length.
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G. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the
most readable position.

H. Install remote-mounted pressure gages on panel.

l. Install valve and snubber in piping for each pressure gage for fluids.

J. Install thermometers in the following locations:
1. Inlet and outlet of each water heater.
K. Install pressure gages in the following locations:
1. Building water service entrance into building.
2. Inlet and outlet of each pressure-reducing valve.
3. Suction and discharge of each domestic water pump.
L. Install meters and gages adjacent to machines and equipment to allow service and

maintenance of meters, gages, machines, and equipment.

M.  Adjust faces of meters and gages to proper angle for best visibility.

3.2 THERMOMETER SCHEDULE

A. Thermometers at inlet and outlet of each domestic water heater shall be the following:
1. Bimetallic-actuated type.

B. Thermometer stems shall be of length to match thermowell insertion length.

3.3 THERMOMETER SCALE-RANGE SCHEDULE
Scale Range for Domestic Cold-Water Piping: 0 to 100 deg F and minus 20 to plus 50 deg C.
B. Scale Range for Domestic Hot-Water Piping: 0 to 250 deg F and 0 to 150 deg C.

3.4 PRESSURE-GAGE SCHEDULE

A. Pressure gages at discharge of each water service into building shall be the following:
1. Liquid-filled direct-mounted, metal case.

B. Pressure gages at inlet and outlet of each water pressure-reducing valve shall be the following:
1. Liquid-filled direct-mounted, metal case.

C. Pressure gages at suction and discharge of each domestic water pump shall be the following:
1. Liquid-filled direct-mounted, metal case.

35 PRESSURE-GAGE SCALE-RANGE SCHEDULE
Scale Range for Water Service Piping: 0 to 200 psi and 0 to 1400 kPa.
B. Scale Range for Domestic Water Piping: 0 to 200 psi and 0 to 1400 kPa.

END OF SECTION 220519
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

11

1.2

13

A.

B.

A.

A.

B.

SUMMARY

Section Includes:

1. Brass ball valves.

2. Bronze ball valves.

3. Bronze swing check valves.
4, Bronze gate valves.

Related Sections:

1. Division 22 plumbing piping Sections for specialty valves applicable to those Sections
only.

2. Division 22 Section "Identification for Plumbing Piping and Equipment" for valve tags and
schedules.

3. Division 33 water distribution piping Sections for general-duty and specialty valves for site

construction piping.

SUBMITTALS

Product Data: For each type of valve indicated.

QUALITY ASSURANCE

ASME Compliance: ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design
criteria.

NSF Compliance: NSF 61 for valve materials for potable-water service.

PART 2 - PRODUCTS

2.1

2.2

w >

©

A.

GENERAL REQUIREMENTS FOR VALVES
Refer to valve schedule articles for applications of valves.

Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Actuator Types:

1. Handlever: For quarter-turn valves NPS 6 and smaller.

Valves in Insulated Piping: With 2-inch stem extensions and the following features:

1. Gate Valves: With rising stem.

2. Ball Valves: With extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

Valve-End Connections:

1. Solder Joint: With sockets according to ASME B16.18.
2. Threaded: With threads according to ASME B1.20.1.
BRASS BALL VALVES

Two-Piece, Full-Port, Brass Ball Valves with Brass Trim:
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2.3

2.4

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Crane Co.; Crane Valve Group; Crane Valves.
b. Milwaukee Valve Company.
C. NIBCO INC.

Description:

a. Standard: MSS SP-110.

b. SWP Rating: 150 psig

C. CWP Rating: 600 psig

d. Body Design: Two piece.

e. Body Material: Forged brass.
f. Ends: Threaded.

g. Seats: PTFE or TFE.

h. Stem: Brass.

i. Ball: Chrome-plated brass.

j- Port: Full.

BRONZE BALL VALVES

Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:

1.

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Ball: Chrome-plated brass.
Port: Full.

a. Crane Co.; Crane Valve Group; Crane Valves.
b. NIBCO INC.

C. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
Description:

a. Standard: MSS SP-110.

b. SWP Rating: 150 psig.

C. CWP Rating: 600 psig .

d. Body Design: Two piece.

e. Body Material: Bronze.

f. Ends: Threaded.

g. Seats: PTFE or TFE.

h. Stem: Bronze.

i.

j-

BRONZE SWING CHECK VALVES

Class 125, Bronze Swing Check Valves with Bronze Disc:

1.

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Milwaukee Valve Company.

b. NIBCO INC.

C. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
Description:

a. Standard: MSS SP-80, Type 3.
b. CWP Rating: 200 psig .
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2.5

B.

Body Design: Horizontal flow.

Body Material: ASTM B 62, bronze.
Ends: Threaded.

Disc: Bronze.

~0 Qoo

Class 125, Bronze Swing Check Valves with Nonmetallic Disc:

1.

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Crane Co.; Crane Valve Group; Crane Valves.

b. NIBCO INC.

C. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
Description:

a. Standard: MSS SP-80, Type 4.

b. CWP Rating: 200 psig.

C. Body Design: Horizontal flow.

d. Body Material: ASTM B 62, bronze.

e. Ends: Threaded.

f. Disc: PTFE or TFE.

BRONZE GATE VALVES
Class 125, NRS Bronze Gate Valves:

1.

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Crane Co.; Crane Valve Group; Crane Valves.

b. Milwaukee Valve Company.

C. NIBCO INC.

d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
Description:

a. Standard: MSS SP-80, Type 1.

b. CWP Rating: 200 psig.

C. Body Material: ASTM B 62, bronze with integral seat and screw-in bonnet.
d. Ends: Threaded or solder joint

e. Stem: Bronze.

f. Disc: Solid wedge; bronze.

g. Packing: Asbestos free.

h. Handwheel: Malleable iron

Class 125, RS Bronze Gate Valves:

1.

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following

a. Crane Co.; Crane Valve Group; Crane Valves.

b. Milwaukee Valve Company.

C. NIBCO INC.

d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
Description:

a. Standard: MSS SP-80, Type 2.
b. CWP Rating: 200 psig.
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Body Material: ASTM B 62, bronze with integral seat and screw-in bonnet.
Ends: Threaded or solder joint.

Stem: Bronze.

Disc: Solid wedge; bronze.

Packing: Asbestos free.

Handwheel: Malleable iron.

Se@~ooo0

PART 3 - EXECUTION

3.1

3.2

3.3

VALVE INSTALLATION

Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

Locate valves for easy access and provide separate support where necessary.
Install valves in horizontal piping with stem at or above center of pipe.

Install valves in position to allow full stem movement.

ADJUSTING

Adjust or replace valve packing after piping systems have been tested and put into service but
before final adjusting and balancing. Replace valves if persistent leaking occurs.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
If valve applications are not indicated, use the following:

1. Shutoff Service: Ball valves.
2. Throttling Service: ball valves.
3. Pump-Discharge Check Valves:

a. NPS 2 and Smaller: Bronze swing check valves with bronze or nonmetallic disc.

If valves with specified SWP classes or CWP ratings are not available, the same types of valves
with higher SWP class or CWP ratings may be substituted.

Select valves, except wafer types, with the following end connections:

1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-
end option is indicated in valve schedules below.

2. For Copper Tubing, NPS 2-1/2 to NPS 4. Flanged ends except where threaded valve-
end option is indicated in valve schedules below.

3. For Copper Tubing, NPS 5 and Larger: Flanged ends.

4, For Steel Piping, NPS 2 and Smaller: Threaded ends.
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3.4 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE
A. Pipe NPS 4 and Smaller:
1. Bronze and Brass Valves: May be provided with solder-joint ends instead of threaded
ends.
2. Bronze Angle Valves: Class 125, bronze nonmetallic disc.
3. Ball Valves: Two piece, full port, brass or bronze with bronze trim.
4, Bronze Swing Check Valves: Class 125, bronze or nonmetallic disc.

END OF SECTION 220523
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

11

A.

1.2

A.

B.

1.3

A.
B.

14

A.

B.

SUMMARY
Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.

Fastener systems.

Pipe positioning systems.
Equipment supports.

arONE

PERFORMANCE REQUIREMENTS

Delegated Design: Design trapeze pipe hangers and equipment supports, including
comprehensive engineering analysis by a qualified professional engineer, using performance
requirements and design criteria indicated.

Structural Performance: Hangers and supports for plumbing piping and equipment shall
withstand the effects of gravity loads and stresses within limits and under conditions indicated
according to ASCE/SEI 7.

1. Design supports for multiple pipes capable of supporting combined weight of supported
systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

3. Design seismic-restraint hangers and supports for piping and equipment and obtain

approval from authorities having jurisdiction.

SUBMITTALS
Product Data: For each type of product indicated.

Welding certificates.

QUALITY ASSURANCE

Structural Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.

PART 2 - PRODUCTS

2.1

A.

B.

METAL PIPE HANGERS AND SUPPORTS
Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.

3. Nonmetallic Coatings: Plastic coating, jacket, or liner.

4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.

Stainless-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
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2.2

2.3

2.4

2.5

2.6

C.

A.

A.

B.

A.

A.

A.

B.

2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.

Copper Pipe Hangers:

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated
components.

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel

TRAPEZE PIPE HANGERS

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts.

FASTENER SYSTEMS

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for
supported loads and building materials where used.

PIPE POSITIONING SYSTEMS

Description:  IAPMO PS 42, positioning system of metal brackets, clips, and straps for
positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes.

MISCELLANEOUS MATERIALS

Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and
galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1

A.

B.

HANGER AND SUPPORT INSTALLATION

Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from the building
structure.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for
grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze
pipe hangers.
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3.2

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified for individual pipe
hangers.

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being
supported. Weld steel according to AWS D1.1/D1.1M.

Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches thick in concrete after concrete is placed and completely cured. Use
operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

Install lateral bracing with pipe hangers and supports to prevent swaying.

Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and
larger and at changes in direction of piping. Install concrete inserts before concrete is placed;
fasten inserts to forms and install reinforcing bars through openings at top of inserts.

Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

Insulated Piping:

1. Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.
C. Do not exceed pipe stress limits allowed by ASME B31.9 for building services
piping.
2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is

indicated. Fill interior voids with insulation that matches adjoining insulation.
a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 (DN 100) and larger if pipe is installed on rollers.
EQUIPMENT SUPPORTS

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

Grouting: Place grout under supports for equipment and make bearing surface smooth.

Provide lateral bracing, to prevent swaying, for equipment supports.
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3.3

3.4

3.5

3.6

METAL FABRICATIONS
Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the
following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. Finish welds at exposed connections so no roughness shows after finishing and so

contours of welded surfaces match adjacent contours.

ADJUSTING

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas
immediately after erecting hangers and supports. Use same materials as used for shop
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils
Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

HANGER AND SUPPORT SCHEDULE

Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in
piping system Sections.

Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments
for general service applications.

Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping
and tubing.

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 30.

2. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.
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H. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24

l. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.

J. Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

4, Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

5 Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads
are considerable and rod sizes are large.

6. C-Clamps (MSS Type 23): For structural shapes.

7. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

8. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

K. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to
prevent crushing insulation.

L. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

M. Use powder-actuated fasteners instead of building attachments where required in concrete
construction.

N. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and
waste piping for plumbing fixtures.

END OF SECTION 220529
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

11

A.

1.2

A.

SUMMARY
Section Includes:

1. Equipment labels.
2. Pipe labels.

SUBMITTAL

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1

A.

B.

C.

2.2

A.

B.

C.
D.

EQUIPMENT LABELS
Plastic Labels for Equipment:

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/16 inch thick, and having predrilled holes for attachment hardware.

2. Letter Color: White.

3. Background Color: Black.

4, Maximum Temperature: Able to withstand temperatures up to 160 deg F.

5. Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24
inches, Include secondary lettering two-thirds to three-fourths the size of principal
lettering.

7. Fasteners: Stainless-steel rivets or self-tapping screws.

Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the
Specification Section number and title where equipment is specified.

Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch
bond paper. Tabulate equipment identification number and identify Drawing numbers where
equipment is indicated (plans, details, and schedules), plus the Specification Section number
and title where equipment is specified. Equipment schedule shall be included in operation and
maintenance data.

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover circumference
of pipe and to attach to pipe without fasteners or adhesive.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both
directions, or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size: At least 1-1/2 inches high.
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PART 3 - EXECUTION

3.1 PREPARATION

A. Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.

3.2 EQUIPMENT LABEL INSTALLATION
Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.
3.3 PIPE LABEL INSTALLATION
A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces;

machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and
exterior exposed locations as follows:

1. Near each valve and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

4, At access doors, manholes, and similar access points that permit view of concealed
piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in
areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

B. Pipe Label Color Schedule:
1. Domestic Water Piping:

a. Background Color: White.
b. Letter Color: Black

2. Sanitary Waste Piping:

a. Background Color: Yellow
b. Letter Color: Red

END OF SECTION 220553
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SECTION 220700 - PLUMBING INSULATION

PART 1 - GENERAL

11 SUMMARY

A. Section Includes:

1.

BooNoGOR~WN

0.

Insulation Materials:

a. Cellular glass.
b. Flexible elastomeric.

Insulating cements.

Adhesives.

Mastics.

Sealants.

Factory-applied jackets.
Field-applied fabric-reinforcing mesh.
Field-applied jackets.

Tapes.

Corner angles.

B. Related Sections include the following:

1.
2.

Division 21 Section "Fire-Suppression Systems Insulation."
Division 23 Section "HVAC Insulation."

1.2 SUBMITTALS
Product Data: For each type of product indicated.
B. LEED Submittal:

1.

Product Data for Credit EQ 4.1: For adhesives and sealants, including printed statement
of VOC content.

C. Shop Drawings:

1. Detall application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.
2. Detall attachment and covering of heat tracing inside insulation.
3. Detall insulation application at pipe expansion joints for each type of insulation.
4, Detall insulation application at elbows, fittings, flanges, valves, and specialties for each
type of insulation.
5. Detail removable insulation at piping specialties, equipment connections, and access
panels.
6. Detail application of field-applied jackets.
7. Detail application at linkages of control devices.
8. Detail field application for each equipment type.
D. Field quality-control reports.
1.3 QUALITY ASSURANCE

A. Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-
response characteristics indicated, as determined by testing identical products per ASTM E 84,
by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label
insulation and jacket materials and adhesive, mastic, tapes, and cement material containers,
with appropriate markings of applicable testing and inspecting agency.
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1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.

PART 2 - PRODUCTS

2.1

A.

2.2

INSULATION MATERIALS

Comply with requirements in Part 3 schedule articles for where insulating materials shall be
applied.

Products shall not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid,
hermetically sealed cells. Factory-applied jacket requirements are specified in "Factory-Applied
Jackets" Article.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Cell-U-Foam Corporation; Ultra-CUF.
b. Pittsburgh Corning Corporation; Foamglas Super K.

Block Insulation: ASTM C 552, Type .

Special-Shaped Insulation: ASTM C 552, Type lll.

Board Insulation: ASTM C 552, Type IV.

Preformed Pipe Insulation without Jacket: Comply with ASTM C 552, Type II, Class 1.
Preformed Pipe Insulation with Factory-Applied ASJ: Comply with ASTM C 552, Type II,
Class 2.

7. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

oukwnN

Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with
ASTM C 534, Type | for tubular materials and Type |l for sheet materials.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Aeroflex USA Inc.; Aerocel.
b. Armacell LLC; AP Armaflex.
C. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180.

ADHESIVES

Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated, unless otherwise indicated.

Cellular-Glass Polystyrene Adhesive: Solvent-based resin adhesive, with a service temperature
range of minus 75 to plus 300 deg F.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Childers Products, Division of ITW; CP-96.
b. Foster Products Corporation, H. B. Fuller Company; 81-33.
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2.3

2.4

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Flexible Elastomeric Adhesive: Comply with MIL-A-24179A, Type Il, Class .

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Aeroflex USA Inc.; Aeroseal.

b. Armacell LCC; 520 Adhesive.

C. Foster Products Corporation, H. B. Fuller Company; 85-75.
d. RBX Corporation; Rubatex Contact Adhesive.

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2,
Grade A for bonding insulation jacket lap seams and joints.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Childers Products, Division of ITW; CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-20.
C. ITW TACC, Division of lllinois Tool Works; S-90/80.
d. Marathon Industries, Inc.; 225.
e. Mon-Eco Industries, Inc.; 22-25.
2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-C-19565C, Type II.

Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient
services.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Childers Products, Division of ITW; CP-35.
b. Foster Products Corporation, H. B. Fuller Company; 30-90.
C. ITW TACC, Division of lllinois Tool Works; CB-50.

d. Marathon Industries, Inc.; 590.
2. Water-Vapor Permeance: ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film
thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F .
4. Solids Content: ASTM D 1644, 59 percent by volume and 71 percent by weight.
5. Color: White.

SEALANTS

Joint Sealants:

1. Joint Sealants for Cellular-Glass Products: Subject to compliance with requirements,
available products that may be incorporated into the Work include, but are not limited to,
the following

a. Childers Products, Division of ITW; CP-76.
b. Foster Products Corporation, H. B. Fuller Company; 30-45.
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2.5

A.

2.6

A.

2.7

A.

C. Marathon Industries, Inc.; 405.
d. Mon-Eco Industries, Inc.; 44-05.

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:

1. ASJ:.  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C 1136, Type I.

TAPES

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835.
b. Compac Corp.; 104 and 105.
C. Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ.

Width: 3 inches.

Thickness: 11.5 mils

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

Nogokwd

CORNER ANGLES

PVC Corner Angles: 30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784,
Class 16354-C. White or color-coded to match adjacent surface.

PART 3 - EXECUTION

3.1

A.

B.

C.

3.2

A.

B.

C.

D.

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

Coordinate insulation installation with the trade installing heat tracing. @ Comply with
requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.
GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of equipment and piping including fittings, valves, and
specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of equipment and pipe system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.
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Install multiple layers of insulation with longitudinal and end seams staggered.
Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

4, Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.
Secure strips with adhesive and outward clinching staples along both edges of strip,
spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal
seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps
with outward clinching staples along edge at 2 inches o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

4, Cover joints and seams with tape as recommended by insulation material manufacturer
to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and

at ends adjacent to pipe flanges and fittings.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches
similar to butt joints.

For above ambient services, do not install insulation to the following:

Vibration-control devices.

Testing agency labels and stamps.
Nameplates and data plates.
Manholes.

Handholes.

Cleanouts.

oukwhpE
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3.3

3.4

A.

PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below
top of roof flashing.
4. Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush
with sleeve seal. Seal terminations with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously
through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least
2 inches.
4. Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Division 07 Section "Penetration Firestopping"irestopping
and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through fire-rated assemblies.  Comply with requirements in
Division 07 Section "Penetration Firestopping."

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity, unless otherwise indicated.
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same

material and density as adjacent pipe insulation. Each piece shall be butted tightly
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is
uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.
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Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. For valves, insulate up to and including the bonnets,
valve stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with
insulating cement.

Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating
cement. Insulate strainers so strainer basket flange or plug can be easily removed and
replaced without damaging the insulation and jacket. Provide a removable reusable
insulation cover. For below ambient services, provide a design that maintains vapor
barrier.

Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.

Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below ambient services and a breather mastic for
above ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

For services not specified to receive a field-applied jacket except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing using PVC tape.

Stencil or label the outside insulation jacket of each union with the word "UNION." Match
size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels,
and equipment. Shape insulation at these connections by tapering it to and around the
connection with insulating cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform to the
following:
1. Make removable flange and union insulation from sectional pipe insulation of same

thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe
insulation.

When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union long at least two times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless-
steel or aluminum bands. Select band material compatible with insulation and jacket.
Construct removable valve insulation covers in same manner as for flanges except divide
the two-part section on the vertical center line of valve body.

When covers are made from block insulation, make two halves, each consisting of
mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe
insulation on each side of valve. Fill space between flange or union cover and pipe
insulation with insulating cement. Finish cover assembly with insulating cement applied
in two coats. After first coat is dry, apply and trowel second coat to a smooth finish.
Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

3.5 CELLULAR-GLASS INSULATION INSTALLATION

A. Insulation Installation on Straight Pipes and Tubes:
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3.6

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without
deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above ambient services, secure laps with
outward clinched staples at 6 inches o.c.

4, For insulation with factory-applied jackets on below ambient services, do not staple

longitudinal tabs but secure tabs with additional adhesive as recommended by insulation
material manufacturer and seal with vapor-barrier mastic and flashing sealant.

Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with cut sections of cellular-glass block insulation of
same thickness as pipe insulation.

4, Install jacket material with manufacturer's recommended adhesive, overlap seams at
least 1 inch, and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when
available. Secure according to manufacturer's written instructions.
2. When preformed sections of insulation are not available, install mitered sections of

cellular-glass insulation. Secure insulation materials with wire or bands.

Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of cellular-glass insulation to valve body.

2. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

FLEXIBLE ELASTOMERIC INSULATION INSTALLATION

Seal longitudinal seams and end joints with manufacturers recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with cut sections of sheet insulation of same thickness
as pipe insulation.

4, Secure insulation to flanges and seal seams with manufacturers recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Fittings and Elbows:

1. Install mitered sections of pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Valves and Pipe Specialties:

1. Install preformed valve covers manufactured of same material as pipe insulation when
available.
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3.7

3.8

3.10

3.11

B.

2. When preformed valve covers are not available, install cut sections of pipe and sheet
insulation to valve body. Arrange insulation to permit access to packing and to allow
valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

4, Secure insulation to valves and specialties and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

FIELD QUALITY CONTROL
Perform tests and inspections.

Tests and Inspections:

1. Inspect field-insulated equipment, randomly selected by Engineer, by removing field-
applied jacket and insulation in layers in reverse order of their installation. Extent of
inspection shall be limited to one location(s) for each type of equipment defined in the
"Equipment Insulation Schedule" Article. For large equipment, remove only a portion
adequate to determine compliance.

2. Inspect pipe, fittings, strainers, and valves, randomly selected by Engineer, by removing
field-applied jacket and insulation in layers in reverse order of their installation.

All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.
EQUIPMENT INSULATION SCHEDULE

Insulation materials and thicknesses are identified below. If more than one material is listed for
a type of equipment, selection from materials listed is Contractor's option.

Insulate indoor and outdoor equipment in paragraphs below that is not factory insulated.

PIPING INSULATION SCHEDULE, GENERAL

Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.

Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:

1. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

INDOOR PIPING INSULATION SCHEDULE

Domestic Cold, Hot, and Recirculated Hot Water: Insulation shall be one of the following:

1. Cold Water Piping — Flexible Elastomeric %" thick.

2. Recirculated hot water piping - Flexible Elastomeric 1" thick.

3. Hot water piping not covered in Item 2, above — Flexible elastomeric %2” thick
OUTDOOR/ATTIC, OUTSIDE THERMAL ENVELOPE, ABOVEGROUND PIPING
INSULATION SCHEDULE

Domestic Water Piping: Insulation shall be one of the following:

1. Cellular Glass: 2 inches thick.
2. Flexible Elastomeric: 2 inches thick.

Domestic Hot and Recirculated Hot Water: Insulation shall be one of the following:
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1. Cellular Glass: 2 inches thick.
2. Flexible Elastomeric: 2 inches thick

END OF SECTION 220700
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

11

A.

B.

1.2

A.

1.3

A.
B.

14

A.
B.

C.

SUMMARY
Section Includes:

1. Under-building slab and aboveground domestic water pipes, tubes, fittings, and
specialties inside the building.

2. Specialty valves.

3. Flexible connectors.

4. Water meters furnished by utility company for installation by Contractor.

5. Water meters.

Related Section:

1. Division 22 Section "Facility Water Distribution Piping" for water-service piping and water
meters outside the building from source to the point where water-service piping enters
the building.

PERFORMANCE REQUIREMENTS

Seismic Performance: Domestic water piping and support and installation shall withstand

effects of earthquake motions determined according to ASCE/SEI 7.

SUBMITTALS

Product Data: For each type of product indicated.

Field quality-control reports.

QUALITY ASSURANCE
Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with NSF 14 for plastic, potable domestic water piping and components. Include
marking "NSF-pw" on piping.

Comply with NSF 61 for potable domestic water piping and components.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

PIPING MATERIALS

Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.

COPPER TUBE AND FITTINGS
Hard Copper Tube: ASTM B 88, Type L water tube, drawn temper.

1. Cast-Copper Solder-Joint Fittings: ASME B16.18, pressure fittings.

2. Wrought-Copper Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.

3. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

4, Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.

5. Copper Pressure-Seal-Joint Fittings:
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2.3

2.4

2.5

2.6

B.

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

1) Elkhart Products Corporation; Industrial Division.
2) NIBCO INC.
3) Viega; Plumbing and Heating Systems.

b. NPS 2 and Smaller: Wrought-copper fitting with EPDM-rubber O-ring seal in each
end.

C. NPS 2-1/2 to NPS 4 Cast-bronze or wrought-copper fitting with EPDM-rubber O-
ring seal in each end.

Soft Copper Tube: ASTM B 88, Type K water tube, annealed temper.
1. Copper Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.

PIPING JOINING MATERIALS

Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch thick or ASME B16.21,
nonmetallic and asbestos free, unless otherwise indicated; full-face or ring type unless
otherwise indicated.

Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated.
SPECIALTY VALVES

Comply with requirements in Division 22 Section "General-Duty Valves for Plumbing Piping" for
general-duty metal valves.

Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" for
balancing valves, drain valves, backflow preventers, and vacuum breakers.
TRANSITION FITTINGS

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system
fitting.

Sleeve-Type Transition Coupling: AWWA C219.
Plastic-to-Metal Transition Fittings:

1. Description: CPVC or PVC one-piece fitting with manufacturer's Schedule 80 equivalent
dimensions; one end with threaded brass insert and one solvent-cement-socket or
threaded end.

Plastic-to-Metal Transition Unions:

1. Description: CPVC or PVC four-part union. Include brass or stainless-steel threaded
end, solvent-cement-joint plastic end, rubber O-ring, and union nut.

DIELECTRIC FITTINGS

General Requirements: Assembly of copper alloy and ferrous materials or ferrous material
body with separating honconductive insulating material suitable for system fluid, pressure, and
temperature.

Dielectric Unions:
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C.

2.7

A.

2.8

A.

B.

2.9

A.

1. Description:

a. Pressure Rating: 150 psig at 180 deg F.
b. End Connections: Solder-joint copper alloy and threaded ferrous.

Dielectric Couplings:

1. Description:
a. Galvanized-steel coupling.
b Pressure Rating: 300 psig at 225 deg F.
C. End Connections: Female threaded.
d Lining: Inert and noncorrosive, thermoplastic.

FLEXIBLE CONNECTORS

Stainless-Steel-Hose Flexible Connectors: Corrugated-stainless-steel tubing with stainless-
steel wire-braid covering and ends welded to inner tubing.

1. Working-Pressure Rating: Minimum 200 psig.

2. End Connections NPS 2 and Smaller: Threaded steel-pipe nipple.
3. End Connections NPS 2-1/2 and Larger: Flanged steel nipple.
CPVC PIPE AND FITTINGS

Pipe and fittings shall be CPVC, Flowguard Gold or equal for 2°@ and below. Corzan or equal
for above 2"@.

Fittings shall be made as per Manufacturer’s instructions and as per the State Plumbing Code
for potable water,

PEX TUBING AND FITTINGS

PEX Distribution System: ASTM F 877, SDR 9 tubing

1. Fittingsfor PEX Tube: ASTM F 1807, meta-insert type with copper or stainless-stee!
crimp rings and matching PEX tube dimensions.

2. Manifold: Multiple-outlet, plastic or corrosion-resistant-metal assembly complying with
ASTM F 877; with plastic or corrosion-resistant-meta valve for each outlet.

PART 3 - EXECUTION

3.1

A.

3.2

A.

B.

EARTHWORK

Comply with requirements in Division 31 Section "Earth Moving" for excavating, trenching, and
backfilling.

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of
domestic water piping. Indicated locations and arrangements are used to size pipe and
calculate friction loss, expansion, and other design considerations. Install piping as indicated
unless deviations to layout are approved on Coordination Drawings.

Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
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Install ductile-iron piping under building slab with restrained joints according to AWWA C600
and AWWA M41.

Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve,
inside the building at each domestic water service entrance. Comply with requirements in
Division 22 Section "Meters and Gages for Plumbing Piping" for pressure gages and Division 22
Section "Domestic Water Piping Specialties" for drain valves and strainers.

Install shutoff valve immediately upstream of each dielectric fitting.

Install water-pressure-reducing valves downstream from shutoff valves. Comply with
requirements in Division 22 Section "Domestic Water Piping Specialties" for pressure-reducing
valves.

Install domestic water piping level with 0.25 percent slope downward toward drain and plumb.

Rough-in domestic water piping for water-meter installation according to utility company's
requirements.

Install seismic restraints on piping. Comply with requirements in Division 22 Section "Vibration
and Seismic Controls for Plumbing Piping and Equipment" for seismic-restraint devices.

Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and
coordinate with other services occupying that space.

Install piping adjacent to equipment and specialties to allow service and maintenance.
Install piping to permit valve servicing.

Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher
than system pressure rating used in applications below unless otherwise indicated.

Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.
Install PEX piping with loop at each change of direction of more than 90 degrees.

Install unions in copper tubing at final connection to each piece of equipment, machine, and
specialty.

Install pressure gages on suction and discharge piping from each plumbing pump and
packaged booster pump. Comply with requirements in Division 22 Section "Meters and Gages
for Plumbing Piping" for pressure gages.

Install thermostats in hot-water circulation piping. Comply with requirements in Division 22
Section "Domestic Water Pumps" for thermostats.

Install thermometers oninlet and outlet piping from each water heater. Comply with
requirements in Division 22 Section "Meters and Gages for Plumbing Piping" for thermometers.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for
Plumbing Piping."
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3.3

3.4

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing
Piping."

Installation of CPVC water pipe shall be strictly as per manufacturer's instructions and
recommendations. Installer shall have attended the manufacturer's training and be
manufacturer certified. All pipe expansion provisions shall be added to water piping layout as
recommended by manufacturer. A certified manufacturer’s representative shall visit site
periodically during construction as required to maintain and verify proper pipe installation and
work procedures.

JOINT CONSTRUCTION

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.

Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook,"
"Brazed Joints" Chapter.

Soldered Joints: Apply ASTM B 813, water-flushable flux to end of tube. Join copper tube and
fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

Pressure-Sealed Joints: Join copper tube and pressure-seal fittings with tools recommended by
fitting manufacturer.

Copper-Tubing, Push-on Joints: Clean end of tube. Measure insertion depth with
manufacturer's depth gage. Join copper tube and push-on-joint fittings by inserting tube to
measured depth.

Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and
thickness suitable for domestic water service. Join flanges with gasket and bolts according to
ASME B31.9.

Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both
piping systems.

CPVC joints shall be made strictly as per manufacturer's instructions and recommendations and
as per Plumbing Code.

VALVE INSTALLATION

General-Duty Valves: Comply with requirements in Division 22 Section "General-Duty Valves
for Plumbing Piping" for valve installations.

Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or
equipment, on each water supply to equipment, and on each water supply to plumbing fixtures
that do not have supply stops. Use ball or gate valves for piping NPS 2 and smaller. Use
butterfly or gate valves for piping NPS 2-1/2 and larger.

Install drain valves for equipment at base of each water riser, at low points in horizontal piping,
and where required to drain water piping. Drain valves are specified in Division 22 Section
"Domestic Water Piping Specialties.”
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3.5

3.6

3.7

3.8

w

1. Hose-End Drain Valves: At low points in water mains, risers, and branches.
2. Stop-and-Waste Drain Valves: Instead of hose-end drain valves where indicated.

Install balancing valve in each hot-water circulation return branch and discharge side of each
pump and circulator. Set balancing valves partly open to restrict but not stop flow. Use ball
valves for piping NPS 2 and smaller and butterfly valves for piping NPS 2-1/2 and larger.
Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" for
balancing valves.

TRANSITION FITTING INSTALLATION

Install transition couplings at joints of dissimilar piping.

Transition Fittings in Underground Domestic Water Piping:

1. NPS 1-1/2 and Smaller: Fitting-type coupling.
2. NPS 2 and Larger: Sleeve-type coupling.

Tran§i.tion FiFtings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal
transition unions.

DIELECTRIC FITTING INSTALLATION

Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

Dielectric Fittings for NPS 2 and Smaller: Use dielectric couplings or unions.

Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges

FLEXIBLE CONNECTOR INSTALLATION

Install flexible connectors in suction and discharge piping connections to each domestic water
pump and in suction and discharge manifold connections to each domestic water booster pump.

Install bronze-hose flexible connectors in copper domestic water tubing.

Install stainless-steel-hose flexible connectors in steel domestic water piping.

HANGER AND SUPPORT INSTALLATION

Comply with requirements in Division 22 Section "Vibration and Seismic Controls for Plumbing
Piping and Equipment" for seismic-restraint devices.

Comply with requirements in Division 22 Section "Hangers and Supports for Plumbing Piping
and Equipment" for pipe hanger and support products and installation.

1. Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.

3. Base of Vertical Piping: MSS Type 52, spring hangers.
Support vertical piping and tubing at base and at each floor.
Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch

Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:

1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
2. NPS 1 and NPS 1-1/4 (DN 25 and DN 32): 72 inches with 3/8-inch rod.
3. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches with 3/8-inch rod.
4. NPS 2-1/2 (DN 65): 108 inches with 1/2-inch rod.
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3.10

A.

5. NPS 3to NPS 5 (DN 80 to DN 125): 10 feet with 1/2-inch rod.
6. NPS 6 (DN 150): 10 feet with 5/8-inch rod.

Install supports for vertical copper tubing every 10 feet.

Install hangers for steel piping with the following maximum horizontal spacing and minimum rod
diameters:

NPS 1-1/4 (DN 32) and Smaller: 84 inches with 3/8-inch rod.

NPS 1-1/2 (DN 40): 108 inches with 3/8-inch rod.

NPS 2 (DN 50): 10 feet with 3/8-inch rod.

NPS 2-1/2 (DN 65): 11 feet with 1/2-inch rod.

NPS 3 and NPS 3-1/2 (DN 80 and DN 90): 12 feet with 1/2-inch rod.
NPS 4 and NPS 5 (DN 100 and DN 125): 12 feet with 5/8-inch rod.
NPS 6 (DN 150): 12 feet with 3/4-inch rod.

Install supports for vertical steel piping every 15 feet.

NouokrwbE

Install vinyl-coated hangers for PEX piping with the following maximum horizontal spacing and
minimum rod diameters:

1. NPS 1 (DN 25) and Smaller: 32 inches with 3/8-inch rod.
Install hangers for vertical PEX piping every 48 inches.

Install vinyl-coated hangers for PVC and CPVC piping with the following maximum horizontal
spacing and minimum rod diameters:

1. NPS 2 (DN 50) and Smaller: 48 inches with 3/8-inch rod.

2. NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90): 48 inches with 1/2-inch rod.
3. NPS 4 and NPS 5 (DN 100 and DN 125): 48 inches with 5/8-inch rod.
4, NPS 6 (DN 150): 48 inches with 3/4-inch rod.

Install supports for vertical PVC and CPVC piping every 48 inches.

Su.ppor.t piping_ and tubing not listed in this article according to MSS SP-69 and manufacturer's
written instructions.

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties.

Install piping adjacent to equipment and machines to allow service and maintenance.

Connect domestic water piping to exterior water-service piping. Use transition fitting to join
dissimilar piping materials.

Connect domestic water piping to water-service piping with shutoff valve; extend and connect to
the following:

1. Domestic Water Booster Pumps: Cold-water suction and discharge piping.

2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not
smaller than sizes of water heater connections.

3. Plumbing Fixtures: Cold- and hot-water supply piping in sizes indicated, but not smaller

than required by plumbing code. Comply with requirements in Division 22 plumbing
fixture Sections for connection sizes.

4. Equipment: Cold- and hot-water supply piping as indicated, but not smaller than
equipment connections. Provide shutoff valve and union for each connection. Use
flanges instead of unions for NPS 2-1/2 and larger.

IDENTIFICATION

Identify system components. Comply with requirements in Division 22 Section "ldentification for
Plumbing Piping and Equipment" for identification materials and installation.
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B. Label pressure piping with system operating pressure.

3.11 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Piping Inspections:

1.

2.

Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.

During installation, notify authorities having jurisdiction at least one day before inspection
must be made. Perform tests specified below in presence of authorities having
jurisdiction:

a. Roughing-in Inspection: Arrange for inspection of piping before concealing or
closing-in after roughing-in and before setting fixtures.
b. Final Inspection: Arrange final inspection for authorities having jurisdiction to

observe tests specified below and to ensure compliance with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass tests or
inspections, make required corrections and arrange for reinspection.

Reports:  Prepare inspection reports and have them signed by authorities having
jurisdiction.

C. Piping Tests:

1.

2.

5.

6.

Fill domestic water piping. Check components to determine that they are not air bound
and that piping is full of water.

Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit a separate
report for each test, complete with diagram of portion of piping tested.

Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was covered or
concealed before it was tested.

Cap and subject piping to static water pressure of 50 psig (345 kPa) above operating
pressure, without exceeding pressure rating of piping system materials. Isolate test
source and allow to stand for four hours. Leaks and loss in test pressure constitute
defects that must be repaired.

Repair leaks and defects with new materials and retest piping or portion thereof until
satisfactory results are obtained.

Prepare reports for tests and for corrective action required.

Domestic water piping will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

3.12 CLEANING

A. Clean and disinfect potable and non-potable domestic water piping as follows:

1.

2.

Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.

Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if
methods are not prescribed, use procedures described in either AWWA C651 or
AWWA C652 or follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.
b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm
of chlorine. Isolate with valves and allow to stand for 24 hours.
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3.13

3.14

C. Flush system with clean, potable water until no chlorine is in water coming from
system after the standing time.
d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat

procedures if biological examination shows contamination.
Prepare and submit reports of purging and disinfecting activities.

Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

PIPING SCHEDULE

Transition and special fittings with pressure ratings at least equal to piping rating may be used
in applications below unless otherwise indicated.

Aboveground domestic water piping, NPS 4 and smaller, shall be the following:

1. Hard copper tube, ASTM B 88, Type L; cast or wrought- copper solder-joint fittings; and
soldered joints.

2. Hard copper tube, ASTM B 88, Type L; copper pressure-seal-joint fittings; and pressure-
sealed joints.

Below ground domestic water piping NPS 4 and smaller shall be type K copper.
An acceptable alternate to copper pipe shall be CPVC domestic water pipe.

VALVE SCHEDULE

Drawings indicate valve types to be used. Where specific valve types are not indicated, the
following requirements apply:

1. Shutoff Duty: Use ball or gate valves for piping NPS 2 and smaller. Use butterfly, ball, or
gate valves with flanged ends for piping NPS 2-1/2 and larger.

2. Throttling Duty: Use ball or globe valves for piping NPS 2 and smaller. Use butterfly or
ball valves with flanged ends for piping NPS 2-1/2 and larger.

3. Hot-Water Circulation Piping, Balancing Duty: Memory-stop balancing valves.

4, Drain Duty: Hose-end drain valves.

Use check valves to maintain correct direction of domestic water flow to and from equipment.

Iron grooved-end valves may be used with grooved-end piping.

END OF SECTION 221116
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

11

A.

B.
C.

D.

1.2

A.

1.3

A.
B.
C.

1.4

A.

SUMMARY
This Section includes the following domestic water piping specialties:

Vacuum breakers.

Backflow preventers.

Water pressure-reducing valves.
Balancing valves.
Temperature-actuated water mixing valves.
Strainers.

Hose bibbs.

Wall hydrants.

9. Drain valves.

10. Water hammer arresters.

11. Trap-seal primer valves.

ONoO~WNE

See Division 22 Section "Domestic Water Piping" for water meters.

See Division 22 Section "Drinking Fountains and Water Coolers" for water filters for water
coolers.

See Division 22 Section "Domestic Water Filtration Equipment" for water filters in domestic
water piping.

PERFORMANCE REQUIREMENTS

Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig, unless otherwise
indicated.

SUBMITTALS

Product Data: For each type of product indicated.

Field quality-control test reports.

Operation and maintenance data.

QUALITY ASSURANCE
NSF Compliance:

1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic
domestic water piping components.

2. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1
through 9."

PART 2 - PRODUCTS

2.1

A.

VACUUM BREAKERS
Pipe-Applied, Atmospheric-Type Vacuum Breakers:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Ames Co.
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b Conbraco Industries, Inc.

C. FEBCO; SPX Valves & Controls.

d Watts Industries, Inc.; Water Products Div.
e. Zurn Plumbing Products Group; Wilkins Div.

Standard: ASSE 1001.

Size: NPS 1/4 to NPS 3, as required to match connected piping.
Body: Bronze.

Inlet and Outlet Connections: Threaded.

Finish: Rough bronze.

B. Hose-Connection Vacuum Breakers:

1.
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Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Arrowhead Brass Products, Inc.

b. Watts Industries, Inc.; Water Products Div.
C. Woodford Manufacturing Company.

d. Zurn Plumbing Products Group; Wilkins Div.

Standard: ASSE 1001.

Body: Bronze, nonremovable, with manual drain.

Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.
Finish: Rough bronze.

2.2 BACKFLOW PREVENTERS

A. Intermediate Atmospheric-Vent Backflow Preventers:

1.

Nogakwd

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Conbraco Industries, Inc.

b. FEBCO; SPX Valves & Controls.

C. Watts Industries, Inc.; Water Products Div.
d. Zurn Plumbing Products Group; Wilkins Div.

Standard: ASSE 1012.

Operation: Continuous-pressure applications.
Size: NPS 3/4

Body: Bronze.

End Connections: Union, solder joint.

Finish: Rough bronze.

B. Double-Check Backflow-Prevention Assemblies:

1.

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Ames Co.

b. Conbraco Industries, Inc.

c. FEBCO; SPX Valves & Controls.

d. Watts Industries, Inc.; Water Products Div.
e. Zurn Plumbing Products Group; Wilkins Div.

Standard: ASSE 1015.
Operation: Continuous-pressure applications, unless otherwise indicated.
Pressure Loss: 5 psig maximum, through middle 1/3 of flow range.
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2.3

2.4

Configuration: Designed for horizontal, straight through flow.
Accessories:

a. Valves: Ball type with threaded ends on inlet and outlet of NPS 2 and smaller;
outside screw and yoke gate-type with flanged ends on inlet and outlet of NPS 2-
1/2 and larger.

Backflow-Preventer Test Kits:

1.

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. FEBCO; SPX Valves & Controls.

b. Flomatic Corporation.

C. Watts Industries, Inc.; Water Products Div.
d. Zurn Plumbing Products Group; Wilkins Div.

Description: Factory calibrated, with gages, fittings, hoses, and carrying case with test-
procedure instructions.

WATER PRESSURE-REDUCING VALVES

Water Regulators:

1.

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Cash Acme.

b. Conbraco Industries, Inc.

C. Honeywell Water Controls.

d. Watts Industries, Inc.; Water Products Div.

e. Zurn Plumbing Products Group; Wilkins Div.

Standard: ASSE 1003.

Pressure Rating: Initial working pressure of 150 psig.

Use of automatic control valves as pressure reducing valves shall be as specified on
drawings. Equals from the manufacturers listed in Item 1 (above) are acceptable.

BALANCING VALVES

Memory-Stop Balancing Valves:

1.
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Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Conbraco Industries, Inc.

b. Crane Co.; Crane Valve Group; Crane Valves.
C. Hammond Valve.

d. Milwaukee Valve Company.

e. NIBCO INC.

Standard: MSS SP-110 for two-piece, copper-alloy ball valves.
Pressure Rating: 400-psig minimum CWP.

Size: NPS 2 or smaller.

Body: Copper alloy.

Port: Standard or full port.

Ball: Chrome-plated brass.

Seats and Seals: Replaceable.

End Connections: Solder joint or threaded.
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2.5

2.6

10.

Handle: Vinyl-covered steel with memory-setting device.

TEMPERATURE-ACTUATED WATER MIXING VALVES

Water-Temperature Limiting Devices:

1.

Noopkrwd

8.

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Watts Industries, Inc.; Water Products Div.
Zurn Plumbing Products Group; Wilkins Div.

Standard: ASSE 1017.

Pressure Rating: 125 psig.

Type: Thermostatically controlled water mixing valve.

Material: Bronze body with corrosion-resistant interior components.

Connections: Threaded inlets and outlet.

Accessories: Check stops on hot- and cold-water supplies, and adjustable, temperature-
control handle.

Tempered-Water Setting: 110 deg F

a. Armstrong International, Inc.
b. Cash Acme.

C. Conbraco Industries, Inc.

d. Taco, Inc.

e.

f.

Primary, Thermostatic, Water Mixing Valves:

1.

Nogakwd
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10.

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Armstrong International, Inc.

b. Lawler Manufacturing Company, Inc.
C. Leonard Valve Company.

d. Powers; a Watts Industries Co.

e. Symmons Industries, Inc.

Standard: ASSE 1017.

Pressure Rating: 125 psig.

Type: Cabinet-type, thermostatically controlled water mixing valve.

Material: Bronze body with corrosion-resistant interior components.

Connections: Union, inlets and outlet.

Accessories: Manual temperature control, check stops on hot- and cold-water supplies,
and adjustable, temperature-control handle.

Valve Pressure Rating: 125 psig minimum, unless otherwise indicated.

Valve Finish: Rough bronze.

Cabinet: Factory-fabricated, stainless steel, for surface mounting and with hinged,
stainless-steel door.

STRAINERS FOR DOMESTIC WATER PIPING

Y-Pattern Strainers:

Pressure Rating: 125 psig minimum, unless otherwise indicated.

Body: Bronze for NPS 2 and smaller; cast ironwith interior lining complying with
AWWA C550 or FDA-approved, epoxy coating and for NPS 2-1/2) and larger.

End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
Screen: Stainless steel with round perforations, unless otherwise indicated.

Perforation Size:
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a. Strainers NPS 2 and Smaller: 0.020 inch
b. Strainers NPS 2-1/2 to NPS 4 0.045 inch

Drain: Factory-installed, hose-end drain valve.

2.7 HOSE BIBBS
A. Hose Bibbs:

1. Standard: ASME A112.18.1 for sediment faucets.

2. Body Material: Bronze.

3. Seat: Bronze, replaceable.

4. Supply Connections: NPS 3/4 threaded or solder-joint inlet.

5. Outlet Connection: Garden-hose thread complying with ASME B1.20.7.

6. Pressure Rating: 125 psig.

7. Vacuum Breaker: Integral nonremovable, drainable, hose-connection vacuum breaker
complying with ASSE 1011.

8. Finish for EQuipment Rooms: Rough bronze, or chrome or nickel plated.

9. Finish for Service Areas: Rough bronze

10.  Finish for Finished Rooms: Chrome or nickel plated.

11. Operation for Equipment Rooms: Wheel handle or operating key.

12.  Operation for Service Areas: Operating key.

13.  Operation for Finished Rooms: operating key.

14. Include operating key with each operating-key hose bibb.

15. Include integral wall flange with each chrome- or nickel-plated hose bibb.

2.8 WALL HYDRANTS

A. Nonfreeze Wall Hydrants:

1.

arwN

No

8.
9.
10.
11.
12.

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. MIFAB, Inc.

b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

C. Watts Drainage Products Inc.

d. Woodford Manufacturing Company.

e. Zurn Plumbing Products Group; Light Commercial Operation.

Standard: ASME A112.21.3M for concealed outlet, self-draining wall hydrants.

Pressure Rating: 125 psig

Operation: Loose key.

Casing and Operating Rod: Of length required to match wall thickness. Include wall
clamp.

Inlet: NPS 3/4.

Outlet: Concealed, with integral vacuum breaker and garden-hose thread complying with
ASME B1.20.7.

Box: Deep, flush mounting with cover.

Box and Cover Finish: Polished nickel bronze.

Outlet: Exposed, with integral vacuum breaker and garden-hose thread complying with
ASME B1.20.7.

Nozzle and Wall-Plate Finish: bronze.

Operating Keys(s): Two with each wall hydrant.

2.9 DRAIN VALVES

A. Ball-Valve-Type, Hose-End Drain Valves:

1.

Standard: MSS SP-110 for standard-port, two-piece ball valves.
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0

A.

1

A.

Pressure Rating: 400-psig minimum CWP.

Size: NPS 3/4

Body: Copper alloy.

Ball: Chrome-plated brass.

Seats and Seals: Replaceable.

Handle: Vinyl-covered steel.

Inlet: Threaded or solder joint.

Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7
and cap with brass chain.

©CoNoGk~WN

WATER HAMMER ARRESTERS

Water Hammer Arresters:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. AMTROL, Inc.
b. Josam Company.
C. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
d. Watts Drainage Products Inc.
e. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASSE 1010 or PDI-WH 201.
3. Type: Copper tube with piston.
4 Size: ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F.

TRAP-SEAL PRIMER VALVES
Supply-Type, Trap-Seal Primer Valves:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. MIFAB, Inc.
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
c. Watts Industries, Inc.; Water Products Div.

Standard: ASSE 1018.

Pressure Rating: 125 psig minimum.

Body: Bronze.

Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint.

Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint.

Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not
chrome finished.

Nogakwd

PART 3 - EXECUTION

3.1

A.

B.

INSTALLATION

Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials,
joint construction, and basic installation requirements.

Install backflow preventers in each water supply to mechanical equipment and systems and to
other equipment and water systems that may be sources of contamination. Comply with
authorities having jurisdiction.

1. Locate backflow preventers in same room as connected equipment or system.
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap
fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe
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3.3

w

diameters in drain piping and pipe to floor drain. Locate air-gap device attached to or
under backflow preventer. Simple air breaks are not acceptable for this application.
3. Do not install bypass piping around backflow preventers.

Install water regulators with inlet and outlet shutoff valves and bypass with memory-stop
balancing valve. Install pressure gages on inlet and outlet.

Install balancing valves in locations where they can easily be adjusted.

Install temperature-actuated water mixing valves with check stops or shutoff valves on inlets
and with shutoff valve on outlet.

1. Install thermometers and water regulators if specified.
2. Install cabinet-type units recessed in or surface mounted on wall as specified.

Install Y-pattern strainers for water on supply side of each water pressure-reducing valve, and
pump.
Install water hammer arresters in water piping according to PDI-WH 201.

Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a
minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve for
proper flow.

Piping installation requirements are specified in other Division 22 Sections. Drawings indicate
general arrangement of piping and specialties.

Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or
sign on or near each of the following:

Intermediate atmospheric-vent backflow preventers.
Reduced-pressure-principle backflow preventers.
Double-check backflow-prevention assemblies.
Water pressure-reducing valves.

Primary, thermostatic, water mixing valves.
Supply-type, trap-seal primer valves.

oukrwnE

Distinguish among multiple units, inform operator of operational requirements, indicate safety
and emergency precautions, and warn of hazards and improper operations, in addition to
identifying unit. Nameplates and signs are specified in Division 22 Section "Identification for
Plumbing Piping and Equipment.”

FIELD QUALITY CONTROL

Perform the following tests and prepare test reports:

1. Test each reduced-pressure-principle backflow preventer and double-check backflow-
prevention assembly according to authorities having jurisdiction and the device's
reference standard.

Remove and replace malfunctioning domestic water piping specialties and retest as specified
above.

ADJUSTING

Set field-adjustable pressure set points of water pressure-reducing valves.

Set field-adjustable flow of balancing valves.

Set field-adjustable temperature set points of temperature-actuated water mixing valves.

END OF SECTION 221119
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SECTION 221123 - FACILITY NATURAL-GAS PIPING

PART 1 - GENERAL

11

1.2

13

1.4

A.

A.

B.

w >
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A.

B.

C.

SUMMARY
Section Includes:

Pipes, tubes, and fittings.

Piping specialties.

Piping and tubing joining materials.
Valves.

Pressure regulators.

arONE

PERFORMANCE REQUIREMENTS
Minimum Operating-Pressure Ratings:

1. Piping and Valves: 100 psig minimum unless otherwise indicated.
2. Service Regulators: 100 psig minimum unless otherwise indicated.

Natural-Gas System Pressure within Buildings: More than 0.5 psig but not more than 2 psig

SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: For facility natural-gas piping layout. Include plans, piping layout and
elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple
pipes, alignment guides, expansion joints and loops, and attachments of the same to building
structure. Detail location of anchors, alignment guides, and expansion joints and loops.

Delegated-Design Submittal: For natural-gas piping and equipment indicated to comply with
performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

1. Detail fabrication and assembly of seismic restraints.
2. Design Calculations: Calculate requirements for selecting seismic restraints.

Welding certificates.
Field quality-control reports.

Operation and maintenance data.

QUALITY ASSURANCE

Steel Support Welding Qualifications:  Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."”

Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

PART 2 - PRODUCTS

2.1

A.

PIPES, TUBES, AND FITTINGS
Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
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2.2

2.3

2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket

welding.

3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint,
and threaded ends.

4, Protective Coating for Underground Piping: Factory-applied, three-layer coating of

epoxy, adhesive, and PE.
a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves.
Annealed-Temper Copper Tube: Comply with ASTM B 88, Type K

1. Copper Fittings: ASME B16.22, wrought copper, and streamlined pattern.
2. Flare Fittings: Comply with ASME B16.26 and SAE J513.

a. Copper fittings with long nuts.
b. Metal-to-metal compression seal without gasket.
C. Dryseal threads complying with ASME B1.20.3.

3. Protective Coating for Underground Tubing: Factory-applied, extruded PE a minimum of
0.022 inch thick.

PIPING SPECIALTIES
Appliance Flexible Connectors:

Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24.
Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69.
Outdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75.
Corrugated stainless-steel tubing with polymer coating.

Operating-Pressure Rating: 0.5 psig.

End Fittings: Zinc-coated steel.

Threaded Ends: Comply with ASME B1.20.1.

Maximum Length: 72 inches.

Quick-Disconnect Devices: Comply with ANSI Z21.41.
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Copper-alloy convenience outlet and matching plug connector.
Nitrile seals.

Hand operated with automatic shutoff when disconnected.

For indoor or outdoor applications.

Adjustable, retractable restraining cable.

-Pattern Strainers:

Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
End Connections: Threaded ends for NPS 2 and smaller.

Strainer Screen: 60-mesh startup strainer, and perforated stainless-steel basket with 50
percent free area.

4. CWP Rating: 125 psig.

Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-resistant wire
screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-
end connection.

whkE < OhrwONPE

JOINING MATERIALS
Joint Compound and Tape: Suitable for natural gas.

Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for
wall thickness and chemical analysis of steel pipe being welded.

Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with
AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus are prohibited.
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2.5

A.

MANUAL GAS SHUTOFF VALVES

See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas
Shutoff Valve Schedule" Articles for where each valve type is applied in various services.

General Requirements for Metallic Valves, NPS 2 and Smaller: Comply with ASME B16.33.

1. CWP Rating: 125 psig.

2. Threaded Ends: Comply with ASME B1.20.1.

3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.

4 Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas
Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule”
Articles.

5. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for
valves 1 inch and smaller.

6. Service Mark: Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently
marked on valve body.

Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. BrassCraft Manufacturing Company; a Masco company.
b. Conbraco Industries, Inc.; Apollo Div.

C. Lyall, R. W. & Company, Inc.
d. McDonald, A. Y. Mfg. Co.

Body: Bronze, complying with ASTM B 584.

Ball: Chrome-plated bronze.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE; blowout proof.

Packing: Threaded-body packnut design with adjustable-stem packing.

Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff
Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.

CWP Rating: 600 psig

Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to
authorities having jurisdiction.

10. Service: Suitable for natural-gas service with "WOG" indicated on valve body.

Nogkwd
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PRESSURE REGULATORS

General Requirements:

1. Single stage and suitable for natural gas.

2. Steel jacket and corrosion-resistant components.

3. Elevation compensator.

4, End Connections: Threaded for regulators NPS 2 and smaller.

Line Pressure Regulators: Comply with ANSI Z21.80.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Actaris.

b. American Meter Company.

C. Eclipse Combustion, Inc.

d. Fisher Control Valves and Regulators; Division of Emerson Process Management.

2. Body and Diaphragm Case: Cast iron or die-cast aluminum.
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A.

3. Springs: Zinc-plated steel; interchangeable.

4. Diaphragm Plate: Zinc-plated steel.

5. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the
valve port.

6. Orifice: Aluminum; interchangeable.

7. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

8. Single-port, self-contained regulator with orifice no larger than required at maximum
pressure inlet, and no pressure sensing piping external to the regulator.

9. Pressure regulator shall maintain discharge pressure setting downstream, and not

exceed design discharge pressure at shutoff. Follow all manufacturer’s instructions for
installation to avoid downstream over-pressurization at shutoff.

10. Overpressure Protection Device: Factory mounted on pressure regulator.

11. Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not
connected to vent piping.

12.  Maximum Inlet Pressure: 5 psig.

Appliance Pressure Regulators: Comply with ANSI 221.18.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Canadian Meter Company Inc.
b. Eaton Corporation; Controls Div.

C. Harper Wyman Co.
d. Maxitrol Company.
e. SCP, Inc.

Body and Diaphragm Case: Die-cast aluminum.

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zinc-plated steel.

Seat Disc: Nitrile rubber.

Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint finish.
Regulator may include vent limiting device, instead of vent connection, if approved by
authorities having jurisdiction.

9. Maximum Inlet Pressure: 2 psig.
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DIELECTRIC UNIONS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Capitol Manufacturing Company.

2. Hart Industries International, Inc.

3. Watts Regulator Co.; Division of Watts Water Technologies, Inc.
4, Wilkins; Zurn Plumbing Products Group.

Minimum Operating-Pressure Rating: 150 psig

Combination fitting of copper alloy and ferrous materials.

Insulating materials suitable for natural gas.

Combination fitting of copper alloy and ferrous materials with threaded, brazed-joint, plain, or
welded end connections that match piping system materials.

LABELING AND IDENTIFYING

Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for
marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick,
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continuously inscribed with a description of utility, with metallic core encased in a protective
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches
deep; colored yellow.

PART 3 - EXECUTION

3.1

3.2

Tom

J.

OUTDOOR PIPING INSTALLATION
Comply with the International Fuel Gas Code for installation and purging of natural-gas piping.

Install underground, natural-gas piping buried at least [6 inches below finished grade. Comply
with requirements in Division 31 Section "Earth Moving" for excavating, trenching, and
backfilling.

1. If natural-gas piping is installed less than 36 inches below finished grade, install it in
containment conduit.

Install underground, PE, natural-gas piping according to ASTM D 2774.
Steel Piping with Protective Coating:

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.

2. Repair damage to PE coating on pipe as recommended in writing by protective coating
manufacturer.

3. Replace pipe having damaged PE coating with new pipe.

Copper Tubing with Protective Coating:

1. Apply joint cover kits over tubing to cover, seal, and protect joints.
2. Repair damage to PE coating on pipe as recommended in writing by protective coating
manufacturer.

Install fittings for changes in direction and branch connections.

Install pressure gage upstream and downstream from each service regulator. Pressure gages
are specified in Division 23 Section "Meters and Gages for HVAC Piping."

INDOOR PIPING INSTALLATION

Comply with the International Fuel Gas Code for installation and purging of natural-gas piping.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements are used to size pipe and calculate friction loss,
expansion, and other design considerations. Install piping as indicated unless deviations to
layout are approved on Coordination Drawings.

Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during
progress of construction, to allow for mechanical installations.

Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
Locate valves for easy access.

Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.
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3.4

B.

Verify final equipment locations for roughing-in.

Comply with requirements in Sections specifying gas-fired appliances and equipment for
roughing-in requirements.

Drips and Sediment Traps: Install drips at points where condensate may collect, including
service-meter outlets. Locate where accessible to permit cleaning and emptying. Do not install
where condensate is subject to freezing.

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.
Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and
same size as connected pipe. Install with space below bottom of drip to remove plug or
cap.

Extend relief vent connections for service regulators, line regulators, and overpressure
protection devices to outdoors and terminate with weatherproof vent cap.

Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or
floors, and in floor channels unless indicated to be exposed to view.

Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side
down.

Connect branch piping from top or side of horizontal piping.

Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each
piece of equipment.

Do not use natural-gas piping as grounding electrode.

Install strainer on inlet of each line-pressure regulator and automatic or electrically operated
valve.

Install pressure gage upstream and downstream from each line regulator. Pressure gages are
specified in Division 23 Section "Meters and Gages for HVAC Piping."

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping."”

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Division 23 Section "Sleeves and Sleeve Seals for
HVAC Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Division 23 Section "Escutcheons for HVAC Piping."
VALVE INSTALLATION

Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel
tubing or copper connector.

Install underground valves with valve boxes.

Install regulators and overpressure protection devices with maintenance access space
adequate for servicing and testing.

Install earthquake valves aboveground outside buildings according to listing.

Install anode for metallic valves in underground PE piping.

PIPING JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrs.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

FACILITY NATURAL-GAS PIPING 221123 -6



Smith Office Building

3.5

3.6

Threaded Joints:

1 Thread pipe with tapered pipe threads complying with ASME B1.20.1.

2. Cut threads full and clean using sharp dies.

3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.

4 Apply appropriate tape or thread compound to external pipe threads unless dryseal
threading is specified.

5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

Welded Joints:

1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and
welding operators.

2. Bevel plain ends of steel pipe.

3. Patch factory-applied protective coating as recommended by manufacturer at field welds
and where damage to coating occurs during construction.

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter.

Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare
dimensions complying with SAE J513. Tighten finger tight, then use wrench. Do not
overtighten.

HANGER AND SUPPORT INSTALLATION

Install seismic restraints on piping. Comply with requirements for seismic-restraint devices
specified in Division 23 Section "Vibration and Seismic Controls for HVAC Piping and
Equipment.”

Comply with requirements for pipe hangers and supports specified in Division 23 Section
"Hangers and Supports for HYAC Piping and Equipment."”

Install hangers for horizontal steel piping with the following maximum spacing and minimum rod
sizes:

1. NPS 1 and Smaller: Maximum span, 96 inches; minimum rod size, 3/8 inch.
2. NPS 1-1/4;: Maximum span, 108 inches; minimum rod size, 3/8 inch.
3. NPS 1-1/2 and NPS 2: Maximum span, 108 inches; minimum rod size, 3/8 inch.

Install hangers for horizontal, corrugated stainless-steel tubing with the following maximum
spacing and minimum rod sizes:

1. NPS 3/8: Maximum span, 48 inches; minimum rod size, 3/8 inch.
2. NPS 1/2: Maximum span, 72 inches; minimum rod size, 3/8 inch.
3. NPS 3/4 and Larger: Maximum span, 96 inches; minimum rod size, 3/8 inch.

CONNECTIONS
Connect to utility's gas main according to utility's procedures and requirements.

Install natural-gas piping electrically continuous, and bonded to gas appliance equipment
grounding conductor of the circuit powering the appliance according to NFPA 70.

Install piping adjacent to appliances to allow service and maintenance of appliances.

Connect piping to appliances using manual gas shutoff valves and unions. Install valve within
72 inches of each gas-fired appliance and equipment. Install union between valve and
appliances or equipment.

Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as
practical to inlet of each appliance.
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3.7 LABELING AND IDENTIFYING

A. Comply with requirements in Division 23 Section "ldentification for HVAC Piping and
Equipment” for piping and valve identification.

B. Install detectable warning tape directly above gas piping, 12 inches below finished grade,
except 6 inches below subgrade under pavements and slabs.
3.8 FIELD QUALITY CONTROL

A. Test, inspect, and purge natural gas according to the International Fuel Gas Code and
authorities having jurisdiction.

B. Natural-gas piping will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

3.9 OUTDOOR PIPING SCHEDULE
A. Aboveground natural-gas piping shall be one of the following:

1. Steel pipe with malleable-iron fittings and threaded joints.
2. Steel pipe with wrought-steel fittings and welded joints.
3. Pipe above 2"@ shall be welded only.

B. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and
fittings with protective coating for steel piping.
3.10 INDOOR PIPING SCHEDULE

A. Aboveground, branch piping NPS 1 and smaller shall be one of the following:

1. Steel pipe with malleable-iron fittings and threaded joints.

B. Aboveground, distribution piping shall be one of the following:
1. Steel pipe with malleable-iron fittings and threaded joints.
2. Steel pipe with wrought-steel fittings and welded joints.

3. Pipe above 2"d shall be welded only.

3.11 VALVE SCHEDULE

A. Valves for pipe sizes NPS 2 and smaller at service meter shall be the following:

1. Two-piece, full-port, bronze ball valves with bronze trim.
B. Distribution piping valves for pipe sizes NPS 2 and smaller shall be the following:
1. Two-piece, full port, bronze ball valves with bronze trim.

C. Valves in branch piping for single appliance shall be the following:

1. Two-piece, full port, bronze ball valves with bronze trim.

END OF SECTION 231123
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SECTION 221316 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

11

A.

1.2

A.

1.3

A.

B.

14

A.
B.

SUMMARY

This Section includes the following soil and waste, sanitary drainage and vent piping inside the
building:

1. Pipe, tube, and fittings.
2. Special pipe fittings.
PERFORMANCE REQUIREMENTS

Components and installation shall be capable of withstanding the following minimum working
pressure, unless otherwise indicated:

1. Soil, Waste, and Vent Piping: 10-foot head of water

SUBMITTALS
LEED Submittal:

1. Product Data for Credit EQ 4.1: For solvent cements and adhesive primers, including
printed statement of VOC content.

Field quality-control inspection and test reports.

QUALITY ASSURANCE
Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic
piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping;
and "NSF-drain" for plastic drain piping.

PART 2 - PRODUCTS

2.1

A.

B.

C.

PIPING MATERIALS

Hub-and-Spigot, Cast-Iron Pipe and Fittings: ASTM A 74, Service class.
1. Gaskets: ASTM C 564, rubber.

Hubless Cast-Iron Pipe and Fittings: ASTM A 888 or CISPI 301.

1. Sovent Stack Fittings: ASME B16.45 or ASSE 1043, hubless, cast-iron aerator and
deaerator drainage fittings.

2. Shielded Couplings: ASTM C 1277 assembly of metal shield or housing, corrosion-
resistant fasteners, and rubber sleeve with integral, center pipe stop.

a. Standard, Shielded, Stainless-Steel Couplings: CISPI 310, with stainless-steel
corrugated shield; stainless-steel bands and tightening devices; and ASTM C 564,
rubber sleeve.

b. Heavy-Duty, Shielded, Stainless-Steel Couplings: With stainless-steel shield,
stainless-steel bands and tightening devices, and ASTM C 564, rubber sleeve.

Steel Pipe: ASTM A 53/A 53M, Type E or S, Grade A or B, Schedule 40, galvanized. Include
ends matching joining method.

1. Drainage Fittings: ASME B16.12, galvanized, threaded, cast-iron drainage pattern.
2. Pressure Fittings:
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D.

E.

a. Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M or ASTM A 106,
Schedule 40, galvanized, seamless steel pipe. Include ends matching joining
method.

b. Malleable-Iron Unions: ASME B16.39; Class 150; hexagonal-stock body with ball-
and-socket, metal-to-metal, bronze seating surface; and female threaded ends.

C. Gray-lron, Threaded Fittings: ASME B16.4, Class 125, galvanized, standard
pattern.

d. Cast-Iron Flanges: ASME B16.1, Class 125.

e. Cast-Iron, Flanged Fittings: ASME B16.1, Class 125, galvanized.

Copper DWV Tube: ASTM B 306, drainage tube, drawn temper.

1. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought-copper,
solder-joint fittings.

Solid-Wall PVC Pipe: ASTM D 2665, solid-wall drain, waste, and vent.

1. PVC Socket Fittings: ASTM D 2665, socket type, made to ASTM D 3311, drain, waste,
and vent patterns.

2. Solvent Cement and Adhesive Primer:
a. Use PVC solvent cement that has a VOC content of 510 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
b. Use adhesive primer that has a VOC content of 550 g/L or less when calculated

according to 40 CFR 59, Subpart D (EPA Method 24).

PART 3 - EXECUTION

3.1

A.

O w

3.2

©

PIPING APPLICATIONS

Special pipe fittings with pressure ratings at least equal to piping pressure ratings may be used
in applications below, unless otherwise indicated.

Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated.

Aboveground, soil, waste, and vent piping NPS 4 and smaller shall be any of the following:

1. Service class, hub-and-spigot, cast-iron soil pipe and fittings; gaskets; and compression
joints.
2. Hubless cast-iron soil pipe and fittings standard shielded, stainless-steel couplings; and

hubless-coupling joints.
3. Copper DWV tube, copper drainage fittings, and soldered joints.

Underground, soil, waste, and vent piping NPS 6 and smaller> shall be any of the following:

1. Service class, hub-and-spigot, cast-iron soil pipe and fittings; gaskets; and compression
joints.
2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

PIPING INSTALLATION

Sanitary sewer piping outside the building is specified in Division 22 Section "Facility Sanitary
Sewers."

Basic piping installation requirements are specified in Division 22 Section "Common Work
Results for Plumbing."

Install cleanouts at grade and extend to where building sanitary drains connect to building
sanitary sewers.

Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook,"
Chapter 1V, "Installation of Cast Iron Soil Pipe and Fittings."
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3.3

3.4

Make changes in direction for soil and waste drainage and vent piping using appropriate
branches, bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be
used on vertical stacks if change in direction of flow is from horizontal to vertical. Use long-turn,
double Y-branch and 1/8-bend fittings if 2 fixtures are installed back to back or side by side with
common drain pipe. Straight tees, elbows, and crosses may be used on vent lines. Do not
change direction of flow more than 90 degrees. Use proper size of standard increasers and
reducers if pipes of different sizes are connected. Reducing size of drainage piping in direction
of flow is prohibited.

Lay buried building drainage piping beginning at low point of each system. Install true to grades
and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream.
Install required gaskets according to manufacturer's written instructions for use of lubricants,
cements, and other installation requirements. Maintain swab in piping and pull past each joint
as completed.

Install soil and waste drainage and vent piping at the following minimum slopes, unless
otherwise indicated:

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 2 and
smaller; 1/8-inch per foot downward in direction of flow for piping NPS 3 and larger.

2. Horizontal Sanitary Drainage Piping: 1/8” per foot percent downward in direction of flow.

3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if
slab is without membrane waterproofing.

Install underground PVC soil and waste drainage piping according to ASTM D 2321.

Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for
Plumbing Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing
Piping."

JOINT CONSTRUCTION

Basic piping joint construction requirements are specified in Division 22 Section "Common Work
Results for Plumbing."

Cast-Iron, Soil-Piping Joints: Make joints according to CISPI's "Cast Iron Soil Pipe and Fittings
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1. Gasketed Joints: Make with rubber gasket matching class of pipe and fittings.
2. Hubless Joints: Make with rubber gasket and sleeve or clamp.

Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy
solder; and ASTM B 828 procedure, unless otherwise indicated.

PVC Nonpressure Piping Joints: Join piping according to ASTM D 2665.

VALVE INSTALLATION

General-duty valves are specified in Division 22 Section "General-Duty Valves for Plumbing
Piping."
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3.5

Shutoff Valves: Install shutoff valve on each sewage pump discharge.

1. Use gate or full-port ball valve for piping NPS 2 and smaller.
2. Use gate valve for piping NPS 2-1/2 and larger.

Check Valves: Install swing check valve, downstream from shutoff valve, on each sewage
pump discharge.

HANGER AND SUPPORT INSTALLATION

Seismic-restraint devices are specified in Division 22 Section "Vibration and Seismic Controls
for Plumbing Piping and Equipment.”

Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports for
Plumbing Piping and Equipment.” Install the following:

1. Vertical Piping: MSS Type 8 or Type 42, clamps.
2. Individual, Straight, Horizontal Piping Runs: According to the following:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet, if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
4, Base of Vertical Piping: MSS Type 52, spring hangers.

Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping
and Equipment.”

Support vertical piping and tubing at base and at each floor.
Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods.

Install hangers for cast-iron soil piping with the following maximum horizontal spacing and
minimum rod diameters:

NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.

NPS 3: 60 inches with 1/2-inch rod.

NPS 4 and NPS 5: 60 inches with 5/8-inch rod.

NPS 6: 60 inches with 3/4-inchrod.

Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited to
60 inches.

agrwNRE

Install supports for vertical cast-iron soil piping every 15 feet.

Install hangers for steel piping with the following maximum horizontal spacing and minimum rod
diameters:

NPS 1-1/4: 84 inches with 3/8-inch rod.
NPS 1-1/2: 108 inches with 3/8-inch rod.
NPS 2: 10 feet with 3/8-inch rod.

NPS 2-1/2: 11 feet with 1/2-inch rod.

NPS 3: 12 feet with 1/2-inch rod.

NPS 4 and NPS 5: 12 feet with 5/8-inch rod.
NPS 6: 12 feet with 3/4-inch rod.

Install supports for vertical steel piping every 15 feet.

NouokrwbE

Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:

1. NPS 1-1/4: 72 inches with 3/8-inch rod.
2. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
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3.6

3.7

3.8

A.

3. NPS 2-1/2: 108 inches with 1/2-inch rod.
4. NPS 3 to NPS 5: 10 feet with 1/2-inch rod.
5. NPS 6: 10 feet with 5/8-inch rod.

Install supports for vertical copper tubing every 10 feet.

Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod
diameters:

1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod.
2. NPS 3: 48 inches with 1/2-inch rod.

3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod.

4. NPS 6: 48 inches with 3/4-inch rod.

Install supports for vertical PVC piping every 48 inches.

Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.

CONNECTIONS

Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join
dissimilar piping materials.

Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than
required by plumbing code. Refer to Division 22 Section "Sanitary Waste Piping
Specialties.”

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated,
but not smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not

smaller than required by plumbing code. Refer to Division 22 Section "Sanitary Waste
Piping Specialties."

4, Equipment: Connect drainage piping as indicated. Provide shutoff valve, if indicated,
and union for each connection. Use flanges instead of unions for connections NPS 2-1/2
and larger.

FIELD QUALITY CONTROL

During installation, notify authorities having jurisdiction at least 24 hours before inspection must
be made. Perform tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in
after roughing-in and before setting fixtures.
2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe

tests specified below and to ensure compliance with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection,
make required corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction.

1. Repair leaks and defects with new materials and retest piping, or portion thereof, until
satisfactory results are obtained.

2. Prepare reports for tests and required corrective action.

CLEANING

Clean interior of piping. Remove dirt and debris as work progresses.
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B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and
to prevent damage from traffic and construction work.

C. Place plugs in ends of uncompleted piping at end of day and when work stops.

END OF SECTION 221316
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SECTION 221319 - SANITARY WASTE PIPING SPECIALTIES

PART 1 - GENERAL

11

A.

1.2

A.

1.3

A.

SUMMARY
This Section includes the following sanitary drainage piping specialties:

Cleanouts.

Floor drains.

Roof flashing assemblies.

Miscellaneous sanitary drainage piping specialties.
Flashing materials.

Grease interceptors.

oukrwhE

SUBMITTALS

Product Data: For each type of product indicated. Include rated capacities, operating
characteristics, and accessories for grease interceptors.

QUALITY ASSURANCE

Drainage piping specialties shall bear label, stamp, or other markings of specified testing
agency.

PART 2 - PRODUCTS

2.1

A.

B.

CLEANOUTS

Exposed Cast-Iron Cleanouts:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Josam Company; Josam Div.

MIFAB, Inc.

Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

Tyler Pipe; Wade Div.

Watts Drainage Products Inc.

Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.36.2M for cast iron for cleanout test tee.

3. Size: Same as connected drainage piping

4 Body Material: Hub-and-spigot, cast-iron soil pipe T-branchs required to match
connected piping.

5. Closure: Countersunk plug.

6. Closure Plug Size: Same as or not more than one size smaller than cleanout size.

~Poo0oTw

Cast-lron Floor Cleanouts:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Josam Company; Josam Div.

b. Tyler Pipe; Wade Div.

c Watts Drainage Products Inc.

d Zurn Plumbing Products Group; Specification Drainage Operation.
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2.2

Standard: ASME A112.36.2M for threaded, adjustable housing cleanout.
Size: Same as connected branch.

Type: Threaded, adjustable housing.

Body or Ferrule: Cast iron.

Clamping Device: Required.

Outlet Connection: Spigot.

Closure: Brass plug with tapered threads.

Adjustable Housing Material: Cast iron with threads.

Frame and Cover Material and Finish: polished bronze.

Frame and Cover Shape: Round.

Top Loading Classification: Medium Duty.

Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.

Cast-lron Wall Cleanouts:

1.

PN

© N0

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Josam Company; Josam Div.

b. Tyler Pipe; Wade Div.

C. Watts Drainage Products Inc.

d. Zurn Plumbing Products Group; Specification Drainage Operation.

Standard: ASME A112.36.2M. Include wall access.

Size: Same as connected drainage piping.

Body: Hub-and-spigot, cast-iron soil pipe T-branch as required to match connected
piping.

Closure: Countersunk plug.

Closure Plug Size: Same as or not more than one size smaller than cleanout size.

Wall Access: Round, flat, chrome-plated brass or stainless-steel cover plate with screw.
Wall Access: Round nickel-bronze, copper-alloy, or stainless-steel wall-installation frame
and cover.

If PVC above ground piping is used, PVC cleanout fittings are acceptable behind stainless steel
wall plates.

FLOOR DRAINS

Cast-lron Floor Drains

1.

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Commercial Enameling Co.

b. Josam Company; Josam Div.

C. Watts Drainage Products Inc.

d. Zurn Plumbing Products Group; Specification Drainage Operation.

Standard: ASME A112.6.3

Pattern: Area drain.

Body Material: Gray iron.

Seepage Flange: Required.

Anchor Flange: Required

Clamping Device Required.

Outlet: Bottom

Coating on Interior and Exposed Exterior Surfaces: Not required.
Top or Strainer Material: Bronze

Top of Body and Strainer Finish: Polished bronze.
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2.3

2.4

2.5

12.  Top Shape: Round.

ROOF FLASHING ASSEMBLIES

Roof Flashing Assemblies:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Acorn Engineering Company; Elmdor/Stoneman Div.

b. Thaler Metal Industries Ltd.

Description: Manufactured assembly made of 4.0-Ib/sq. ft., thick, lead flashing collar and skirt
extending at least 6 inches from pipe, with galvanized-steel boot reinforcement and
counterflashing fitting.

1. Open-Top Vent Cap: Without cap.

MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
Open Drains:

1. Description: Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot,
cast-iron, soil-pipe fittings. Include P-trap, hub-and-spigot riser section; and where
required, increaser fitting joined with ASTM C 564, rubber gaskets.

2. Size: Same as connected waste piping

Floor-Drain, Trap-Seal Primer Fittings:

1. Description: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal
primer valve connection.
2. Size: Same as floor drain outlet with NPS 1/2 side inlet.

Air-Gap Fittings:

1. Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between
installed inlet and outlet piping.

Body: Bronze or cast iron.

Inlet; Opening in top of body.

Outlet: Larger than inlet.

Size: Same as connected waste piping and with inlet large enough for associated
indirect waste piping.

arwnN

FLASHING MATERIALS

Lead Sheet: ASTM B 749, Type L51121, copper bearing, with the following minimum weights
and thicknesses, unless otherwise indicated:

1. General Use: 4.0-Ib/sq. ft., 0.0625-inch thickness.
2. Vent Pipe Flashing: 3.0-Ib/sq. ft., 0.0469-inch thickness.
3. Burning: 6-Ib/sg. ft., 0.0938-inch thickness.

Fasteners: Metal compatible with material and substrate being fastened.

Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units
required for installation; matching or compatible with material being installed.

Solder: ASTM B 32, lead-free alloy.

Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic.
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2.6

A.

GREASE INTERCEPTORS

Grease Interceptors:
1. Grease interceptors shall be as specified on the drawings and in strict accordance with
the Local Building Inspections Department and the Local Sewer Authority.

PART 3 - EXECUTION

3.1

A.

w

m

x &« —

INSTALLATION

Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials,
joint construction, and basic installation requirements.

Install backwater valves in building drain piping. For interior installation, provide cleanout deck
plate flush with floor and centered over backwater valve cover, and of adequate size to remove
valve cover for servicing.

Install cleanouts in aboveground piping and building drain piping according to the following,
unless otherwise indicated:

1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless
larger cleanout is indicated.

2. Locate at each change in direction of piping greater than 45 degrees.

3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for
larger piping.

4, Locate at base of each vertical soil and waste stack.

For floor cleanouts for piping below floors, install cleanout deck plates with top flush with
finished floor.

For cleanouts located in concealed piping, install cleanout wall access covers, of types
indicated, with frame and cover flush with finished wall.

Install floor drains at low points of surface areas to be drained. Set grates of drains flush with
finished floor, unless otherwise indicated.

1. Position floor drains for easy access and maintenance.
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage. Set
with grates depressed according to the following drainage area radii:
a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 1/4-
inch total depression.
b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope.
C. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater than 1-
inch total depression.
3. Install floor-drain flashing collar or flange so no leakage occurs between drain and
adjoining flooring. Maintain integrity of waterproof membranes where penetrated.
4. Install individual traps for floor drains connected to sanitary building drain, unless

otherwise indicated.
Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.
Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.
Assemble open drain fittings and install with top of hub 1 inch above floor.
Install deep-seal traps on floor drains and other waste outlets, if indicated.

Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer
connection.

1. Exception: Fitting may be omitted if trap has trap-seal primer connection.

SANITARY WASTE PIPING SPECIALTIES 221319 -4



Smith Office Building

2. Size: Same as floor drain inlet.

L. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping
discharge into sanitary drainage system.

M. Install sleeve flashing device with each riser and stack passing through floors with waterproof
membrane.

N. Install vent caps on each vent pipe passing through roof.

0. Install grease interceptors, including trapping, venting, and flow-control fitting, according to
authorities having jurisdiction and with clear space for servicing.

1. Above-Floor Installation: Set unit with bottom resting on floor, unless otherwise indicated.

2. Flush with Floor Installation: Set unit and extension, if required, with cover flush with
finished floor.

3. Recessed Floor Installation: Set unit in receiver housing having bottom or cradle
supports, with receiver housing cover flush with finished floor.

4. Install cleanout immediately downstream from interceptors not having integral cleanout
on outlet.

P. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is
indicated.
3.2 CONNECTIONS

A. Piping installation requirements are specified in other Division 22 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment to allow service and maintenance.
Grease Interceptors: Connect inlet and outlet to unit, and connect flow-control fitting and vent to
unit inlet piping. Install valve on outlet of automatic drawoff-type unit.
3.3 FLASHING INSTALLATION

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are
required. Join flashing according to the following if required:

1. Lead Sheets: Burn joints of lead sheets 6.0-Ib/sq. ft., 0.0938-inch thickness or thicker.
Solder joints of lead sheets 4.0-Ib/sq. ft., 0.0625-inch thickness or thinner.

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors
and roofs with waterproof membrane.
1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inches, and
skirt or flange extending at least 8 inches around pipe.
2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches around
sleeve.

3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches
around specialty.

C. Set flashing on floors and roofs in solid coating of bituminous cement.
D. Secure flashing into sleeve and specialty clamping ring or device.

E. Install flashing for piping passing through roofs with counterflashing or commercially made
flashing fittings, according to Division 07 Section "Sheet Metal Flashing and Trim."

F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing
into cast-iron sleeve having calking recess.
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3.4 LABELING AND IDENTIFYING

A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or
sign on or near each grease interceptor.

B. Distinguish among multiple units, inform operator of operational requirements, indicate safety
and emergency precautions, and warn of hazards and improper operations, in addition to
identifying unit. Nameplates and signs are specified in Division 22 Section "ldentification for
Plumbing Piping and Equipment.”

35 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and
to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 221319
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SECTION 223400 - FUEL-FIRED, DOMESTIC-WATER HEATERS

PART 1 - GENERAL

11
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SUMMARY

Section Includes:

1. Commercial, power-burner, gas-fired, storage, domestic-water heaters.
2. Domestic-water heater accessories.

PERFORMANCE REQUIREMENTS

Seismic Performance: Commercial domestic-water heaters shall withstand the effects
of earthquake motions determined according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified and the
unit will be fully operational after the seismic event."

SUBMITTALS

Product Data: For each type and size of domestic-water heater indicated.

Shop Drawings:

1.  Wiring Diagrams: For power, signal, and control wiring.

Seismic Qualification Certificates: For fuel-fired, domestic-water heaters, accessories,
and components, from manufacturer.

Product certificates.

Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable
to authorities having jurisdiction.

Source quality-control reports.
Field quality-control reports.
Operation and maintenance data.

Warranty: Sample of special warranty.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

ASHRAE/IESNA 90.1 Compliance: Fabricate and label fuel-fired, domestic-water
heaters to comply with ASHRAE/IESNA 90.1.

ASME Compliance:

1. Where ASME-code construction is indicated, fabricate and label commercial,
domestic-water heater storage tanks to comply with ASME Boiler and Pressure
Vessel Code: Section VI, Division 1.
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2. Where ASME-code construction is indicated, fabricate and label commercial,
finned-tube, domestic-water heaters to comply with ASME Boiler and Pressure
Vessel Code: Section IV.

D. NSF Compliance: Fabricate and label equipment components that will be in contact
with potable water to comply with NSF 61, "Drinking Water System Components -
Health Effects.”

15 WARRANTY

A.  Special Warranty: Manufacturer's standard form in which manufacturer agrees to
repair or replace components of fuel-fired, domestic-water heaters that fail in materials
or workmanship within specified warranty period.

1.  Warranty Periods: From date of Substantial Completion.
a. Commercial, Gas-Fired, Storage, Domestic-Water Heaters:

1) Storage Tank: Five years.
2)  Controls and Other Components: Two year(s).

PART 2 - PRODUCTS

2.1 COMMERCIAL, GAS-FIRED, STORAGE, DOMESTIC-WATER HEATERS
A.  Commercial, Power-Burner, Gas-Fired, Storage, Domestic-Water Heaters:

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a. Precision Boilers.

b. PVI Industries, LLC.

c. RECO USA.

d. Sellers Engineering Co.

e. Smith, A. O. Water Products Co.; a division of A. O. Smith Corporation.

2. Standard: ANSI Z21.10.3/CSA 4.3.
3. Storage-Tank Construction: ASME-code steel with 150-psig working-pressure
rating.

a. Tappings: Factory fabricated of materials compatible with tank. Attach
tappings to tank before testing.

1) NPS 2 and Smaller: Threaded ends according to ASME B1.20.1.

2) NPS 2-1/2 and Larger: Flanged ends according to ASME B16.5 for
steel and stainless-steel flanges and according to ASME B16.24 for
copper and copper-alloy flanges.

b. Interior Finish: Comply with NSF 61 barrier materials for potable-water
tank linings, including extending finish into and through tank fittings and
outlets.

C. Lining: complying with NSF 61 barrier materials for potable-water tank
linings, including extending lining into and through tank fittings and outlets.

4, Factory-Installed Storage-Tank Appurtenances:

a. Anode Rod: Replaceable magnesium.
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2.2

b. Dip Tube: Required unless cold-water inlet is near bottom of tank.

Drain Valve: Corrosion-resistant metal complying with ASSE 1005.

Insulation: Comply with ASHRAE/IESNA 90.1. Surround entire storage

tank except connections and controls.

e. Jacket: Steel with enameled finish.

Burner: UL 795 for power-burner, gas-fired, domestic-water heaters and

natural-gas fuel.

g. Automatic Ignition: ANSI Z21.20/CSA C22.2 No. 199, electric, automatic,
gas-ignition system.

h. Temperature Control: Adjustable thermostat.

I. Safety Controls: Automatic, high-temperature-limit and low-water cutoff
devices or systems.

j- Combination Temperature-and-Pressure Relief Valves:
ANSI Z21.22/CSA 4.4-M. Include one or more relief valves with total
relieving capacity at least as great as heat input, and include pressure
setting less than domestic-water heater working-pressure rating. Select
one relief valve with sensing element that extends into storage tank.

oo

.

5. Special Requirements: NSF 5 construction.

DOMESTIC-WATER HEATER ACCESSORIES
Domestic-Water Compression Tanks:

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following

AMTROL Inc.

Flexcon Industries.

Smith, A. O. Water Products Co.; a division of A. O. Smith Corporation.
State Industries.

Taco, Inc.

PToooTE

2. Description:  Steel, pressure-rated tank constructed with welded joints and
factory-installed butyl-rubber diaphragm. Include air precharge to minimum
system-operating pressure at tank.

3. Construction:

a. Tappings: Factory-fabricated steel, welded to tank before testing and
labeling. Include ASME B1.20.1 pipe thread.

b. Interior Finish: Comply with NSF 61 barrier materials for potable-water
tank linings, including extending finish into and through tank fittings and
outlets.

C. Air-Charging Valve: Factory installed.
4, Capacity and Characteristics:

a.  Working-Pressure Rating: 150 psig.
b. Capacity Acceptable: 10 gal. minimum.
C. Air Precharge Pressure: 13 psig.

Drain Pans: Corrosion-resistant metal with raised edge. Comply with ANSI/CSA LC 3.
Include dimensions not less than base of domestic-water heater, and include drain
outlet not less than NPS 3/4 with ASME B1.20.1 pipe threads or with ASME B1.20.7
garden-hose threads.
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2.3

D.

Piping-Type Heat Traps: Field-fabricated piping arrangement according to
ASHRAE/IESNA 90.1 or ASHRAE 90.2.

Heat-Trap Fittings: ASHRAE 90.2.

Gas Shutoff Valves: ANSI Z21.15/CSA 9.1-M, manually operated. Furnish for
installation in piping.

Gas Pressure Regulators: ANSI Z21.18/CSA 6.3, appliance type. Include 2-psig
pressure rating as required to match gas supply.

Automatic Gas Valves: ANSI Z21.21/CSA 6.5, appliance, electrically operated, on-off
automatic valve.

Combination Temperature-and-Pressure Relief Valves: Include relieving capacity at
least as great as heat input, and include pressure setting less than domestic-water
heater working-pressure rating. Select relief valves with sensing element that extends
into storage tank.

1. Gas-Fired, Domestic-Water Heaters: ANSI| Z21.22/CSA 4.4-M.

Pressure Relief Valves: Include pressure setting less than domestic-water heater
working-pressure rating.

1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4-M.
Vacuum Relief Valves: ANSI Z21.22/CSA 4.4-M.

Domestic-Water Heater Stands: Manufacturer's factory-fabricated steel stand for floor
mounting, capable of supporting domestic-water heater and water. Provide dimension
that will support bottom of domestic-water heater a minimum of 18 inches (above the
floor.

Domestic-Water Heater Mounting Brackets: Manufacturer's factory-fabricated steel
bracket for wall mounting, capable of supporting domestic-water heater and water.

SOURCE QUALITY CONTROL

Factory Tests: Test and inspect assembled domestic-water heaters and storage tanks
specified to be ASME-code construction, according to ASME Boiler and Pressure
Vessel Code.

Hydrostatically test commercial domestic-water heaters to minimum of one and one-
half times pressure rating before shipment.

Domestic-water heaters will be considered defective if they do not pass tests and
inspections. Comply with requirements in Division 01 Section "Quality Requirements”
for retesting and reinspecting requirements and Division 01 Section "Execution" for
requirements for correcting the Work.

Prepare test and inspection reports.

PART 3 - EXECUTION

3.1

A.

DOMESTIC-WATER HEATER INSTALLATION

Commercial, Domestic-Water Heater Mounting: Install commercial domestic-water
heaters on concrete base. Comply with requirements for concrete base specified in
Division 03 Section "Cast-in-Place Concrete."
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G.

1. Exception: Omit concrete bases for commercial domestic-water heaters if
installation on stand, bracket, suspended platform, or directly on floor is
indicated.

2. Maintain manufacturer's recommended clearances.

3. Arrange units so controls and devices that require servicing are accessible.

4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch centers around the full perimeter of
concrete base.

5. For supported equipment, install epoxy-coated anchor bolts that extend through
concrete base and anchor into structural concrete floor.

6. Place and secure anchorage devices. Use setting drawings, templates,
diagrams, instructions, and directions furnished with items to be embedded.

7. Install anchor bolts to elevations required for proper attachment to supported
equipment.

8. Anchor domestic-water heaters to substrate.

Install domestic-water heaters level and plumb, according to layout drawings, original
design, and referenced standards. Maintain manufacturer's recommended clearances.
Arrange units so controls and devices needing service are accessible.

1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters
and on domestic-hot-water outlet piping. Comply with requirements for shutoff
valves specified in Division 22 Section "General-Duty Valves for Plumbing
Piping."

Install gas-fired, domestic-water heaters according to NFPA 54.

1. Install gas shutoff valves on gas supply piping to gas-fired, domestic-water
heaters without shutoff valves.
2. Install gas pressure regulators on gas supplies to gas-fired, domestic-water

heaters without gas pressure regulators if gas pressure regulators are required to
reduce gas pressure at burner.

3. Install automatic gas valves on gas supplies to gas-fired, domestic-water heaters
if required for operation of safety control.

4. Comply with requirements for gas shutoff valves, gas pressure regulators, and
automatic gas valves specified in Division 23 Section "Facility Natural-Gas
Piping."

Install commercial domestic-water heaters with seismic-restraint devices. Comply with
requirements for seismic-restraint devices specified in Division 22 Section "Vibration
and Seismic Controls for Plumbing Piping and Equipment.”

Install combination temperature-and-pressure relief valves in top portion of storage
tanks. Use relief valves with sensing elements that extend into tanks. Extend
commercial-water-heater relief-valve outlet, with drain piping same as domestic-water
piping in continuous downward pitch, and discharge by positive air gap onto closest
floor drain.

Install combination temperature-and-pressure relief valves in water piping for domestic-
water heaters without storage. Extend commercial-water-heater relief-valve outlet, with
drain piping same as domestic-water piping in continuous downward pitch, and
discharge by positive air gap onto closest floor drain.

Install water-heater drain piping as indirect waste to spill by positive air gap into open
drains or over floor drains. Install hose-end drain valves at low points in water piping
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3.3

3.4

for domestic-water heaters that do not have tank drains. Comply with requirements for
hose-end drain valves specified in Division 22 Section "Domestic Water Piping
Specialties."

Install thermometer on outlet piping of domestic-water heaters. Comply with
requirements for thermometers specified in Division 22 Section "Meters and Gages for
Plumbing Piping."

Install piping-type heat traps on inlet and outlet piping of domestic-water heater storage
tanks without integral or fitting-type heat traps.

Fill domestic-water heaters with water.

Charge domestic-water compression tanks with air.

CONNECTIONS

Comply with requirements for domestic-water piping specified in Division 22 Section
"Domestic Water Piping."

Comply with requirements for fuel-oil piping specified in Division 23 Section "Facility
Fuel-Oil Piping."

Comply with requirements for gas piping specified in Division 23 Section "Facility
Natural-Gas Piping."

Drawings indicate general arrangement of piping, fittings, and specialties.

Where installing piping adjacent to fuel-fired, domestic-water heaters, allow space for
service and maintenance of water heaters. Arrange piping for easy removal of
domestic-water heaters.

IDENTIFICATION

Identify system components. Comply with requirements for identification specified in
Division 22 Section "ldentification for Plumbing Piping and Equipment.”

FIELD QUALITY CONTROL
Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service
representative to inspect components, assemblies, and equipment installations,
including connections, and to assist in testing.

2. Leak Test: After installation, charge system and test for leaks. Repair leaks and
retest until no leaks exist.

3. Operational Test: After electrical circuitry has been energized, start units to
confirm proper operation.

4. Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

Domestic-water heaters will be considered defective if they do not pass tests and
inspections. Comply with requirements in Division 01 Section "Quality Requirements"
for retesting and reinspecting requirements and Division 01 Section "Execution" for
requirements for correcting the Work.

Prepare test and inspection reports.
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3.5 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain commercial, gas-fired, storage domestic-
water heaters.

END OF SECTION 223400
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SECTION 224000 - PLUMBING FIXTURES

PART 1 - GENERAL

11

1.2

1.3
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SUMMARY
This Section includes the following:

Faucets.

Flushometers.

Toilet seats.

Protective shielding guards.
Fixture supports.
Dishwasher air-gap fittings.
Disposers.

Hot-water dispensers.
Water closets.

10.  Urinals.

11. Lavatories.

12. Bathtubs.

13. Individual showers.

14. Kitchen sinks.

15. Service sinks.

16. Laundry trays.

CoNoUAWNE

Related Sections include the following:

1. Division 22 Section "Drinking Fountains and Water Coolers."

DEFINITIONS
ABS: Acrylonitrile-butadiene-styrene plastic.

Accessible Fixture: Plumbing fixture that can be approached, entered, and used by people with
disabilities.

FRP: Fiberglass-reinforced plastic.

PMMA: Polymethyl methacrylate (acrylic) plastic.

PVC: Polyvinyl chloride plastic.

Solid Surface: Nonporous, homogeneous, cast-polymer-plastic material with heat-, impact-,
scratch-, and stain-resistance qualities.

SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: Diagram power, signal, and control wiring.

Operation and maintenance data.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Regulatory Requirements: Comply with requirements in ICC A117.1, "Accessible and Usable
Buildings and Facilities for plumbing fixtures for people with disabilities.
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C. Regulatory Requirements: Comply with requirements in Public Law 102-486, "Energy Policy
Act," about water flow and consumption rates for plumbing fixtures.

D. NSF Standard: Comply with NSF 61, "Drinking Water System Components--Health Effects," for
fixture materials that will be in contact with potable water.

E. Select combinations of fixtures and trim, faucets, fittings, and other components that are
compatible.
F. Comply with the following applicable standards and other requirements specified for plumbing
fixtures:
1. Enameled, Cast-Iron Fixtures: ASME A112.19.1M.
2. Plastic Laundry Trays: ANSI Z124.6.
3. Plastic Shower Enclosures: ANSI 2124.2.
4, Plastic Sinks: ANSI Z124.6.
5. Porcelain-Enameled, Formed-Steel Fixtures: ASME A112.19.4M.
6. Slip-Resistant Bathing Surfaces: ASTM F 462.
7. Solid-Surface-Material Lavatories and Sinks: ANSI/ICPA SS-1.
8. Stainless-Steel Residential Sinks: ASME A112.19.3.
9. Vitreous-China Fixtures: ASME A112.19.2M.

10. Water-Closet, Flush Valve, Tank Trim: ASME A112.19.5.
11. Water-Closet, Flushometer Tank Trim: ASSE 1037.

G. Comply with the following applicable standards and other requirements specified for lavatory
and sink faucets:

Backflow Protection Devices for Faucets with Side Spray: ASME A112.18.3M.
Backflow Protection Devices for Faucets with Hose-Thread Outlet: ASME A112.18.3M.
Diverter Valves for Faucets with Hose Spray: ASSE 1025.

Faucets: ASME A112.18.1.

Hose-Connection Vacuum Breakers: ASSE 1011.

Hose-Coupling Threads: ASME B1.20.7.

Integral, Atmospheric Vacuum Breakers: ASSE 1001.

NSF Potable-Water Materials: NSF 61.

. Pipe Threads: ASME B1.20.1.

10. Sensor-Actuated Faucets and Electrical Devices: UL 1951.

11.  Supply Fittings: ASME A112.18.1.

12. Brass Waste Fittings: ASME A112.18.2.

H. Comply with the following applicable standards and other requirements specified for shower

CoNooUA~WONE

faucets:

1. Backflow Protection Devices for Hand-Held Showers: ASME A112.18.3M.

2. Combination, Pressure-Equalizing and Thermostatic-Control Antiscald Faucets:
ASSE 1016.

3 Faucets: ASME A112.18.1.

4 Hand-Held Showers: ASSE 1014.

5. High-Temperature-Limit Controls for Thermal-Shock-Preventing Devices: ASTM F 445.
6. Hose-Coupling Threads: ASME B1.20.7.

7 Manual-Control Antiscald Faucets: ASTM F 444,

8 Pipe Threads: ASME B1.20.1.

9. Pressure-Equalizing-Control Antiscald Faucets: ASTM F 444 and ASSE 1016.

10. Sensor-Actuated Faucets and Electrical Devices: UL 1951.

11. Thermostatic-Control Antiscald Faucets: ASTM F 444 and ASSE 1016.

l. Comply with the following applicable standards and other requirements specified for
miscellaneous fittings:

1. Atmospheric Vacuum Breakers: ASSE 1001.
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Brass and Copper Supplies: ASME A112.18.1.

Dishwasher Air-Gap Fittings: ASSE 1021.
Manual-Operation Flushometers: ASSE 1037.

Plastic Tubular Fittings: ASTM F 4009.

Brass Waste Fittings: ASME A112.18.2.

Sensor-Operation Flushometers: ASSE 1037 and UL 1951.

Nogakwd

Comply with the following applicable standards and other requirements specified for
miscellaneous components:

Disposers: ASSE 1008 and UL 430.

Dishwasher Air-Gap Fittings: ASSE 1021.

Flexible Water Connectors: ASME A112.18.6.

Grab Bars: ASTM F 446.

Hose-Coupling Threads: ASME B1.20.7.

Hot-Water Dispensers: ASSE 1023 and UL 499.

Off-Floor Fixture Supports: ASME A112.6.1M.

Pipe Threads: ASME B1.20.1.

Plastic Toilet Seats: ANSI Z124.5.

Supply and Drain Protective Shielding Guards: ICC A117.1.

Boo~NoO~ONE
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PART 2 - PRODUCTS

2.1

AS SCHEDULED ON DRAWINGS OR APPROVED EQUAL (must meet basis of design for
application of each fixture as noted in schedule)

PART 3 - EXECUTION

3.1

A.

© o0

mom

INSTALLATION

Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers'
written instructions.

Install off-floor supports, affixed to building substrate, for wall-mounting fixtures.

1. Use carrier supports with waste fitting and seal for back-outlet fixtures.
2. Use carrier supports without waste fitting for fixtures with tubular waste piping.
3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures.

Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports.

Install floor-mounting fixtures on closet flanges or other attachments to piping or building
substrate.

Install wall-mounting fixtures with tubular waste piping attached to supports.
Install fixtures level and plumb according to roughing-in drawings.

Install water-supply piping with stop on each supply to each fixture to be connected to water
distribution piping. Attach supplies to supports or substrate within pipe spaces behind fixtures.
Install stops in locations where they can be easily reached for operation.

Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to
sanitary drainage system.

Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage
system.

Install flushometer valves for accessible water closets and urinals with handle mounted on wide
side of compartment. Install other actuators in locations that are easy for people with disabilities
to reach.
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3.2

3.3

3.4

A.

Install tanks for accessible, tank-type water closets with lever handle mounted on wide side of
compartment.

Install toilet seats on water closets.

Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are
not available with required rates and patterns. Include adapters if required.

Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop
valves.

Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets
are not available with required rates and patterns. Include adapters if required.

Install shower flow-control fittings with specified maximum flow rates in shower arms.
Install traps on fixture outlets.

1. Exception: Omit trap on fixtures with integral traps.
2. Exception: Omit trap on indirect wastes, unless otherwise indicated.

Install disposer in outlet of each sink indicated to have disposer. Install switch where indicated
or in wall adjacent to sink if location is not indicated.

Install dishwasher air-gap fitting at each sink indicated to have air-gap fitting. Install in sink
deck. Connect inlet hose to dishwasher and outlet hose to disposer.

Install hot-water dispensers in back top surface of sink or in countertop with spout over sink.

Install escutcheons at piping wall and ceiling penetrations in exposed, finished locations and
within cabinets and millwork. Use deep-pattern escutcheons if required to conceal protruding
fittings. Escutcheons are specified in Division 22 Section "Escutcheons for Plumbing Piping."

Set showers in leveling bed of cement grout. Grout is specified in Division 22 Section
"Common Work Results for Plumbing."

Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part,
mildew-resistant silicone sealant. Match sealant color to fixture color. Sealants are specified in
Division 07 Section "Joint Sealants."

CONNECTIONS

Piping installation requirements are specified in other Division 22 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.
FIELD QUALITY CONTROL

Verify that installed plumbing fixtures are categories and types specified for locations where
installed.

Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified
components.

Inspect installed plumbing fixtures for damage. Replace damaged fixtures and components.

Test installed fixtures after water systems are pressurized for proper operation. Replace
malfunctioning fixtures and components, then retest. Repeat procedure until units operate

properly.
PROTECTION

Provide protective covering for installed fixtures and fittings.
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B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by
Owner.

END OF SECTION 224000
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SECTION 224700 - DRINKING FOUNTAINS AND WATER COOLERS

PART 1 - GENERAL

11

1.2

13

A.

A.
B.
C.

A.

SUMMARY

This Section includes the following:

1. Type PB, pressure with bubbler, Style W, wall-mounting water coolers.
2. Fixture supports.

SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: Diagram power, signal, and control wiring.

Operation and maintenance data.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Regulatory Requirements: Comply with requirements in ICC A117.1, "Accessible and Usable
Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public Law 101-
336, "Americans with Disabilities Act"; for fixtures for people with disabilities.

NSF Standard: Comply with NSF 61, "Drinking Water System Components--Health Effects," for
fixture materials that will be in contact with potable water.

ARI Standard: Comply with ARI's "Directory of Certified Drinking Water Coolers" for style
classifications.

ARI Standard: Comply with ARI 1010, "Self-Contained, Mechanically Refrigerated Drinking-
Water Coolers," for water coolers and with ARI's "Directory of Certified Drinking Water Coolers"
for type and style classifications.

ASHRAE Standard: Comply with ASHRAE 34, "Designation and Safety Classification of
Refrigerants" for water coolers. Provide HFC 134a (tetrafluoroethane) refrigerant unless
otherwise indicated.

PART 2 - PRODUCTS

2.1

A.

PRESSURE WATER COOLERS

Water Coolers,

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Elkay Manufacturing Co.
b. Halsey Taylor.

C. Haws Corporation.

d. Larco, Inc.

e. Oasis Corporation.

2. Description:  Accessible, ARI 1010, Type PB, pressure with bubbler, Style W, wall-
mounting water cooler for adult-mounting height.

DRINKING FOUNTAINS AND WATER COOLERS 224700 -1



Smith Office Building

a. Cabinet: Bilevel with two attached cabinets and with bilevel skirt kit, All stainless
steel.

b. Bubbler: One, with adjustable stream regulator, located on each cabinet deck.

C. Control: Push bar.

d. Supply: NPS 3/8 with ball, gate, or globe valve.

e. Filter: One or more water filters complying with NSF 42 and NSF 53 for cyst and

lead reduction to below EPA standards; with capacity sized for unit peak flow rate.

Drain(s): Grid with NPS 1-1/4 minimum horizontal waste and trap complying with

ASME A112.18.1.

g. Cooling System: Electric, with hermetically sealed compressor, cooling coil, air-
cooled condensing unit, corrosion-resistant tubing, refrigerant, corrosion-resistant-
metal storage tank, and adjustable thermostat.

—h

1) Capacity: 5 gph of 50 deg F cooled water from 80 deg F inlet water and 90
deg F ambient air temperature.
2) Electrical Characteristics: 120-V ac; single phase; 60 Hz.

h. Support: Provided by equipment manufacturer

PART 3 - EXECUTION

3.1

3.2

3.3

APPLICATIONS
Use carrier off-floor supports for wall-mounting fixtures, unless otherwise indicated.

Use chrome-plated brass or copper tube, fittings, and valves in locations exposed to view.

INSTALLATION

Install off-floor supports affixed to building substrate and attach wall-mounting fixtures, unless
otherwise indicated.

Install fixtures level and plumb. For fixtures indicated for children, install at height required by
authorities having jurisdiction.

Install water-supply piping with shutoff valve on supply to each fixture to be connected to water
distribution piping. Use ball, gate, or globe valve. Install valves in locations where they can be
easily reached for operation. Valves are specified in Division 22 Section "General-Duty Valves
for Plumbing Piping."

Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage
system.

Install pipe escutcheons at wall penetrations in exposed, finished locations. Use deep-pattern
escutcheons where required to conceal protruding pipe fittings. Escutcheons are specified in
Division 22 Section "Escutcheons for Plumbing Piping."

Seal joints between fixtures and walls and floors using sanitary-type, one-part, mildew-resistant,
silicone sealant. Match sealant color to fixture color. Sealants are specified in Division 07
Section "Joint Sealants."

CONNECTIONS

Connect fixtures with water supplies, traps, and risers, and with soil, waste, and vent piping.
Use size fittings required to match fixtures.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."
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3.4 FIELD QUALITY CONTROL

A. Water Cooler Testing: After electrical circuitry has been energized, test for compliance with
requirements. Test and adjust controls and safeties.

1. Remove and replace malfunctioning units and retest as specified above.
2. Report test results in writing.
35 ADJUSTING

Adjust fixture flow regulators for proper flow and stream height.

B. Adjust water cooler temperature settings.

END OF SECTION 224700
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