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SECTI ON 07 54 19
POLYVI NYL- CHLORI DE ROOFI NG
02/13

NOTE: This gui de specification covers the

requi renents for reinforced pol yvinyl chloride
roofi ng nenbrane on both existing and new roof
systens with slopes from6 mmto 76 nm1/4 inch to 3
i nches per foot.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Rermove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel conme and shoul d be
submitted as a Criteria Change Request (CCR.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

PART 1 GENERAL
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NOTE: This guide specification is intended for both
new construction and reroofing installations. This
gui de specification is also applicable for use with
a suppl emental, chem cal/grease-resistant PVC
menbrane for roof areas in need of additional roof
protection such as adjacent to kitchen or food
servi ce exhaust system di scharge ducts; consult PVC
menbr ane roof system nanufacturer for this
application. Supplenental grease, chenical and

oi | -resistant PVC roofing nmenbranes are avail abl e.

Coordinate this section with other roof system
conponents specifications such as rough carpentry,
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i nsul ation and sheet nmetal flashing. Also
coordinate this section with the criteria contained
in UFC 3-110-03 Roofing, as it relates to the
specific project and Service Exceptions indicated
therein.

PVC nenbrane roofing should not be adhered directly
to polystyrene, perlite or standard wood fi ber

i nsulation. The conpatibility of the system shal

be verified by the nenbrane nmanufacturer. d ass mat
andnoi sture resistant gypsum roof board can be used
as an overlaynent above and in conjunction with the
roof systeminsulation to inpart inproved w nd,

i mpact, and hail resistance.

Rei nf or ced PVC menbrane roofing should not be used
in direct physical contact with asphalt, coal tar
pi tches, nor petrol eumbased products. For
addi ti onal gui dance on PVC roofing nenbrane and
material conpatibility, the designer should al ways
consult the PVC roofing menbrane nanufacturer

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard's Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI / SPRI ES-1 (2003) Wnd Design Standard for Edge
Systens Used with Low Sl ope Roofing Systens

AMERI CAN SOCI ETY OF ClVIL ENG NEERS (ASCE)

ASCE 7 (2017) M ni num Desi gn Loads for Buil di ngs
and Ot her Structures
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AMERI CAN SOCI ETY OF SAFETY ENG NEERS ( ASSE/ SAFE)

ASSE/ SAFE A10. 24 (2014) Roofing - Safety Requirements of
Low Sl oped Roofs

ASTM | NTERNATI ONAL ( ASTM

ASTM D4263 (1983; R 2012) Indicating Misture in
Concrete by the Plastic Sheet Method

ASTM D4434/ D4434M (2015) Standard Specification for
Pol y(Vi nyl Chloride) Sheet Roofing

ASTM D6754/ D6754M (2010) Standard Specification for Ketone
Et hyl ene Ester Based Sheet Roofing

ASTM E108 (2011) Fire Tests of Roof Coverings
FM GLOBAL (FM
FM 4470 (2010) Single-Ply, Polyner-Mdified
Bi t umen Sheet, Built-up Roof (BUR), and
Li qui d Applied Roof Assenblies for Use in
Class 1 and Nonconbusti bl e Roof Deck
Construction

FM APP GUI DE (updat ed on-1ine) Approval Cuide
http://www.approvalguide.com/

| NTERNATI ONAL CODE COUNCI L (1 CC)
I CC I BC (2018) International Building Code

NATI ONAL ROOFI NG CONTRACTORS ASSCCI ATl ON ( NRCA)

NRCA 3619 (2004) Quality Control Guidelines for
Application of Polymer-Mdified Bitunmen
Roofing

NRCA 3740 (2005) The NRCA \Wat er proofi ng Manual

NRCA 3758 (2009) Cuidelines for Roof-nounted

Phot ovol taic System Installation

NRCA 3760 (2010) Building Omers CGuide to
Roof - nount ed Phot ovol tai c Systens

SI NGLE PLY ROOFI NG | NDUSTRY ( SPRI)

ANSI / SPRI RD-1 (2014) Performance Standard for Retrofit
Drains

U. S. DEPARTMENT OF ENERGY ( DOE)

Energy Star (1992; R 2006) Energy Star Energy
Ef fici ency Labeling System ( FEMP)

SECTION 07 54 19 Page 5



U S. GREEN BUI LDI NG COUNCI L (USGBC)

LEED BD+C

UL 790

(2009; R 2010) Leadership in Energy and
Envi ronment al Design(tm Buil ding Design
and Construction (LEED NC)

UNDERWRI TERS LABORATORI ES (UL)

(2004; Reprint Jul 2014) Standard Test
Met hods for Fire Tests of Roof Coverings

1.2 SUMMARY

*

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhhkkkkkkkkkkk

NOTE: Coordinate with PART 2, select the
application nethod required and del ete other options.

VWhere PVC nenbrane roofing is utilized, in either
adhered, nechanically fastened, conbination
adher ed/ prot ected nenbrane and paver ball asted
system configurations, the preferred normis to
attach the PVC nenbrane roof over a mninmm two

| ayer assenbly of rigid board roof insulation (this
norm does not apply to | RVA or garden-style roofs).
Addi tionally, adhered and mechanically fastened PVC
nmenbr ane roofing systenms nust utilize reinforced
nmenbr ane, always. Exception to use of reinforced
PVC nmenbrane is given only for specialized,
pre-fabricated PVC roof systemdetail flashings (not
deck sheet) that are supplied, warranted and
recomended in the printed instructions published by
the specified PVC nenbrane roof system manufacturer

Stone and/or gravel ballast will not be utilized on
any PVC nenbrane roofing system

Adhered and nmechanically fastened systens are
preferred along flight lines, in wind zones exceedi ng
160 kmh 100 nmph, within 8 km5 niles of coastline,
wi thin 457 m 1500 feet of an open body of water, and

on or adjacent to critical facilities such as
hospital s; but a conbinati on adhered/ protected
menbrane systemutilizing paver ballast can be

speci fied using interlocking pavers designed to both
protect the underlying PVC nmenbrane from airborne
projectiles and to help provide the required w nd

| oad resistance established by |ocal building code
and desi gner preference.

Conbi nat i on adher ed/ protected roof nenbrane
attachment should only be specified for isolated
geographi c locations that experience extreme and

ext ended wi nd conditions such as portions of Al aska,
I celand, Florida and the Gulf coast, or as otherw se
required by the Government. Oher nmechanically
fastened or adhered PVC nenbrane roof system
installation configurations are al so accommodati ve
to such excessive wi nd | oading conditions.
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VWhere an air barrier is required, it should be
applied at the deck level or within the insulation
sandwich. Air barriers are specified in Section
07 22 00 ROOF AND DECK | NSULATI ON

VWher e one nenbrane system configuration is required
for all roof areas, use the first paragraph. Were
di fferent system configurations are required, use

t he second paragraph successively and replace the
open brackets with a description of the substrate(s)
or area of the building or project where each system
is to be applied.

*% *% *%

*% *% *% *% *% *%%

[ Adhered] [Mechanically fastened] [Conbination adhered] polyvinyl-chloride
(PVC) roof menbrane system applied over [insulation] [recovery board]
[concrete roof deck] [PVC nenbrane roofing manufacturer-accepted]
substrate. [lncorporate air barrier in the roof assenbly as specified in
Section 07 22 00 ROOF AND DECK | NSULATI ON. ]

1.3 ASSEMBLY REQUI REMENTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For guidance on flashings and drai nage
details, the designer should consult the SMACNA
"Architectural Sheet Metal Mnual ."

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

Roof i ng nenbrane sheet wi dths shall be consistent wth nenbrane attachnent
met hods and wind uplift requirenments, and shall be as large as practical

In order to minimze joints and 3-way overl aps, prefabricated sheets are
not accepted. Provide nenbrane which is free of defects and foreign
material. Coordinate flashing work to permit continuous roof-surfacing
operations. Insulation shall be applied and weat her proofed on the sane day.

1.3.1 Fire Resi stance

Conpl ete roof system assenbly:

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Specify Class B option only when Cass A nmay
not be attainable such as nenbrane system
application directly to wood deck. Provide
justification/rationale for Class B option with
desi gn submi ssi on

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

a. Class A[or B] rated in accordance with ASTM E108, FM 4470, or UL 790;
and

b. Be listed as Class | roof deck construction in FM APP GU DE

FM or UL approved conponents of the roof covering assenbly shall bear the
appropriate FMor UL | abel

1.3.2 Wnd Uplift Resistance

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

NOTE: Determine the required wind uplift resistance
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1

based on ASCE 7 wi nd | oadi ng cal cul ati ons or
appl i cabl e buil ding code requiremnents.

The specified FMrating incorporates a safety factor
of 2 over the maxi mum cal cul ated uplift pressure.
Therefore, a FMrating of 1-90 correlates to a
maxi mum uplift calculation of 2.2 kPa 45 psf. Wen
a rated systemis specified, ensure the specified
roof systemis capable of nmeeting the wind uplift
resi stance specified. Were non-rated systens nay
be permissible, include the bracketed option

Del i neate cal cul ated val ues in the roof
specification or drawings. Uilize independently
tested and rated roof systems, such as Factory
Mutual (FM, Underwiters Laboratory (UL), and
Single Ply Roofing Industry (SPRI).

*% *% *% *% *%%

The conpl ete roof system assenbly shall be rated and installed to resist

wi nd loads [indicated][cal culated in accordance with ASCE 7] and vali dated
by uplift resistance testing in accordance with Factory Miutual (FM test
procedures. Do not install non-rated systens, except as approved by the
Contracting Officer. Submt Engineering calcul ations, signed, sealed, and
dated by a Regi stered Engi neer, validating the wind resistance per ASCE 7,
and ANSI/SPRI ES-1 if it is a non-rated roof system Base wind uplift
measurenents on a design wind speed of [__ ] kmih nph in accordance with
ASCE 7 and ot her applicable building code requirenents.

.3.3 Sol ar Refl ectance | ndex (SRI)

SRI neasures the roof's ability to reject solar heat, defined such that a
standard bl ack (reflectance 0.05, emttance 0.90) is 0 and a standard white
(reflectance 0.80, emittance 0.90) is 100. Use roofing materials having

m ni mum appropriate SRI for nore than 75 percent of roof surface (low slope
(less than 2:12) SRI greater than 78; high slope (greater than 2:12) SR
greater than 29).

.4 SUSTAI NABI LI TY REPORTI NG

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The bracketed itens are representative of
LEED materi al docunentation and requirenents that
may apply to this project. These itens should be
edited to reflect the project requirenments.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

Materials in this technical specification may contribute towards contract
conpliance with sustainability requirenents. See Section 01 33 29
SUSTAI NABI LI TY REPCRTI NG for project LEED BD+C [l ocal/regional materials,]
[lowenmitting materials,] [ recycled content,] [certified wood,] [ __ ]
[rapidly renewabl e materials] and LEED docunentati on requirenents.

5 SUBMITTALS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
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required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident Office; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Use the "S" classification only in SD-11 C oseout
Subnmittals. The "S" following a submttal item

i ndi cates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

*% *% *% *% *% *% *% *%%

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .] [for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Detail Drawings; G, [___ 1]
Roof Plan; C[, [ 11

SD- 03 Product Data

PVC Roofing Membrane; G, [ 1]
Bondi ng Adhesi ve
Flashing

Menbr ane Fasteners and Pl at es
Roof Insul ation

Prot ection Mat

Pr e- Manuf act ured Accessories
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Water Cutoffs
I nformati on Card

SD- 05 Design Data

NOTE: Coordinate with requirenents of Wnd Uplift
Resi st ance paragraph. Include bracketed requirenent
where non-rated systens may be pernissible.

1.6

*kkk

kkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkk

Wnd Uplift Resistance; ¢, [___ 1]

SD-07 Certificates

Qualification of Manufacturer
Qualifications of Applicator
Qualification of Engineer of Record
Wnd Uplift Resistance

Fire Resistance classification

M ni num Pol ymer Thi ckness

Sanple Warranty; C[, | 11

SD- 08 Manufacturer's Instructions

Application Method; C[, [ 11
Menmbrane Fl ashing; ¢, | 11
Perinmeter Attachnent

Auxil i ary Fasteners

Prot ecti on Mat

Pr e- Manuf act ured Accessories
Col d Weather; C[, | 11

SD-11 C oseout Submittals

LEED Docunent ati on

Warranty:; ¢, [ 11
Information Card; ¢, [___ 11
Instructions to Government Personnel; ¢, [ 1]

QUALI TY ASSURANCE

NOTE: Al projects with nore than 1400 sqaure neters
15,000 square feet of roof area or that is defined
as critical use or mssion critical in the project
DD Form 1391 shall have a Regi stered Roof Consultant
(RRC) or a registered professional engineer (PE) or
regi stered architect (RA) that derives his or her
principal income fromroofing design on the quality
control staff of the design team

*

kkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkkhkkkkkkkkkkkkhkhkhkk

Qualification of Manufacturer

kkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkk

NOTE: Specify mninmmfive years manufacturer
experi ence unl ess directed ot herw se.

*%

*% *% *% *% *% *% *% *% *% *% *%%
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Pol yvi nyl - Chl ori de sheet roofing system nanufacturer mnust have a mi ni mum of
[5] [10] [___] years experience in manufacturing PVC roofing products.

1.6.2 Qualifications of Applicator

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Specify mninmumfive years as an approved
Contractor unless directed ot herw se

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Roofing system applicator nust be approved, authorized, or licensed in
witing by the PVC sheet roofing system nanufacturer and have a ni ni mum of
[fivel[ ] years experience as an approved, authorized, or |icensed
applicator with that manufacturer and be approved at a | evel capable of
providing the specified warranty. Supply the names, |ocations and client
contact information of five projects, within the previous three years, of
simlar size and scope that the applicator has constructed using the

manuf acturer's roofing products subnmitted for this project.

1.6.3 Qualifications of Photovoltaics (PV) Rooftop Applicator

The PV rooftop applicator nust be approved, authorized, or certified by a
Roof Integrated Sol ar Energy (RISE) Certified Solar Roofing Professiona
(CSRP), and conply with applicable codes, standards, and regul atory
requirenents to maintain the weatherproofing abilities of both the

i ntegrated roof system and photovoltaic system

1.6.4 Qualification of Engineer of Record

[ Engi neer of Record nust be currently licensed within the jurisdiction of
the project.

Il Engi neer of Record nust be approved, authorized, and currently |icensed by
the state of [Florida][___ ], and have a mininmum of five years experience
as an approved Engi neer for manufacturers of sinmilar roof systens.

Engi neer of Record nust supply the names and | ocations of five projects of
simlar size and scope for which he has provided engi neering cal cul ations
usi ng the manufacturer's products subnitted for this project within the
previous three years. Engineer of Record must provide certified

engi neering cal cul ati ons for:

Wnd uplift requirements in accordance with [Local] [and State] codes
ASCE 7,in accordance with | CC | BC.

Seismic requirenents per [local] [and state] building codes

Seism c requirenents per | CC |IBC Chapter 16, Section 1613

Snow | oad requirenents per |ICC IBC Chapter 16 Section 1608 and Section 7 of
ASCE 7]

1.6.5 Conf ormance and Conpatibility

The entire roofing and flashing systemshall be in accordance wth
specified and indicated requirements, including fire and wi nd resistance.
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1

6.6 Preroofing Conference

After approval of submittals and before performi ng roofing [and insul ation]
systeminstallation work, hold a preroofing conference to review the
following:

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Delete the follow ng bracketed statenent if
the roof work is for a new structure

*% *% *% *% *% *% *% *% *% *% *% *% *%%

a. Drawings, including roof plan, specifications and subnittals related to
the roof work. [Field inspection and verification of all existing
conditions, including all fire safety issues, existing structure, and
exi sting materials, including conceal ed conbustibles, which may require
addi tional protection during installation.]

b. Roof system conponents installation

c. Procedure for the roof manufacturer's technical representative's onsite
i nspection and acceptance of the roofing substrate, and roofing
substrate, the nane of the manufacturer's technical representatives,
the frequency of the onsite visits, distribution of copies of the
i nspection reports fromthe manufacturer's technical representative to
roof nmanufacturer;

d. Contractor's plan for coordination of the work of the various trades
i nvol ved in providing the roofing system and ot her conponents secured
to the roofing; and

e. Quality control (NRCA 3619) plan for the roof systeminstallation
f. Safety requirenents.

Coordi nate preroofing conference scheduling with the Contracting Oficer
The conference shall be attended by the Contractor, the Contracting

O ficer's designated personnel, personnel directly responsible for the
installation of roofing[ and insulation], flashing and sheet netal work,
[[mechanical] [and] [electrical] work], other trades interfacing with the
roof work, designated safety personnel trained to enforce and copy with
ASSE/ SAFE Al10.24,[ Fire Marshall,] and a representative of the roofing

mat eri al s manufacturer. Before begi nning roofing work, provide a copy of
meeting notes and action itens to all attending parties. Note action itens
requiring resolution prior to start of roof work.

LT DETAI L DRAW NGS

Submit roof plan depicting wind |oads and boundari es of enhanced peri neter
and corner attachments of roof system conponents, [location of perineter
hal f-sheets] [, spacing of perimeter, corner, and infield fasteners,] as
applicable. The drawing shall reflect the project roof plan of each roof
| evel and conditions indicated. Subnmt bids with approved detail draw ngs
and specifications approved and furni shed by the PVC nenbrane manuf acturer
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8 DELI VERY, STORAGE, AND HANDLI NG
8.1 Delivery

Deliver materials in the manufacturer's original, unopened containers and
rolls with labels intact and |l egible. Mark and renove wet or danmaged
materials fromthe site. Were nmaterials are covered by a referenced
speci fication nunber, the container shall bear the specification nunber,
type, class, and shelf life expiration date where applicable. Deliver
materials in sufficient quantity to allow work to proceed without
interruption.

.8.2 Storage

Protect material s agai nst noi sture absorption and contani nation or other
damage. Avoid crushing or crinkling of roll materials. Store rol
materials on end on clean raised platfornms or pallets one level high in dry
| ocations with adequate ventilation, such as an encl osed buil ding or closed
trailer. Do not store roll materials in buildings under construction unti
concrete, nortar, and plaster work is finished and dry. Mintain rol
materials at tenperatures above 10 degrees C 50 degrees F for 24 hours

i mredi ately before application. Do not store materials outdoors unless
approved by the Contracting Officer. Conpletely cover felts stored
outdoors, on and off roof, with waterproof canvas protective covering. Do
not use polyethyl ene sheet as a covering. Tie covering securely to pallets
to nake conpletely weatherproof. Provide sufficient ventilation to prevent
condensation. Do not store nore nmaterials on roof than can be installed
the same day and renove unused materials at end of each days work.
Distribute materials tenporarily stored on roof to stay within live | oad
limts of the roof construction

a. Mintain a nmininmdistance of 10.67 neters 35 foot for all stored
flamrabl e materials, including materials covered with shrink w aps,
craft paper and/or tarps fromall torch/welding applications.

b. Inmmediately renbve wet, contam nated or otherw se damaged or unsuitable
materials fromthe site. Danmaged naterials nay be marked by the
Contracting Oficer.

. 8.3 Handling

Prevent damage to edges and ends of roll materials. Do not install damaged
materials in the work. Select and operate material handling equi pnent to
prevent damage to materials or applied roofing.

.9 ENVI RONMVENTAL REQUI REMENTS

Do not install roofing systemwhen air tenperature is below 4.5 degrees C
40 degrees F, during any formof precipitation, including fog, or when
there is ice, frost, noisture, or any other visible danpness on the roof
deck. Follow manufacturer's printed instructions for Cold Wat her
Installation.

.10 SEQUENCING

Coordinate the work with other trades to ensure that conponents which are
to be secured to or stripped into the roofing systemare avail able and that
per manent flashing and counterflashing in accordance with NRCA 3740, are
installed as the work progresses. Ensure tenporary protection neasures are
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in place to preclude noisture intrusion or danmage to installed nmaterials.

[ Application of roofing shall imrediately follow application of insulation
as a continuous operation. Coordinate roofing operations with insulation
work so that all roof insulation applied each day is covered wth roof
menbrane installation the sane day.]

11 WARRANTY

Provi de roof system nmaterial and workmanship warranties. Provide revision
or anendrment to standard nenbrane manufacturer warranty as required to
comply with the specified requirements. M ni num manufacturer warranty
shall have no dollar limt, cover full systemwater-tightness, and shal
have a m ni mum duration of 20 years. Subnmit sanple certificate.

11,1 Roof Menbrane Manufacturer Warranty

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |Insulated and routinely occupied facilities
or facilities containing sensitive equi pmrent or
operations require a warranty of not less than 15
years. Designer may specify a 5 or 10 year

manuf acturer warranty on facilities of small roof
area and of minor inportance where interiors and
contents are not severely inpacted by potenti al
water intrusion. Environmentally controlled
interiors shall require mninmm 10 year warranty
regardl ess of snall size.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Furni sh the roof nmenbrane nanufacturer's 20-year, no dollar limt roof
systemmaterials and installation workmanship warranty, including flashing,
i nsul ation, and accessories necessary for a watertight roof system
construction. Provide warranty directly to the Governnment and commence
warranty effective date at tine of Governnment's acceptance of the roof
work. The warranty nust state that:

a. If within the warranty period the roof system as installed for its
i ntended use in the nornmal climtic and environnental conditions of the
facility, becones non-watertight, shows evidence of moisture intrusion
within the assembly, splits, tears, cracks, delamnm nates, separates at
the seans, or shows evidence of excessive weathering due to defective
materials or installation workmanship, the repair or replacenent of the
defective and damaged materials of the roof system assenbly and
correction of defective workmanship are the responsibility of the roof
nmenbrane manufacturer. All costs associated with the repair or
repl acenent work are the responsibility of the roof nenbrane
manufacturer.

b. Wen the manufacturer or his approved applicator fail to performthe
repairs within 72 hours of notification, energency tenporary repairs
performed by others does not void the warranty.

.11.2 Roofing SystemlInstaller Warranty

The roof systeminstaller shall warrant for a mninum period of two years
that the roof system as installed, is free fromdefects in installation
wor kmanshi p, to include the roof nenbrane, flashing, insulation
accessories, attachnents, and sheet nmetal installation integral to a
conpl ete watertight roof systemassenbly. Wite the warranty directly to
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the Governnment. The roof systeminstaller is responsible for correction of
def ecti ve wor kmanshi p and repl acenent of danaged or affected nmaterial s.

The roof systeminstaller is responsible for all costs associated with the
repair or replacenent work

1.11.3 Conti nuance of Warranty
Aprove repair or replacenent work that becomes necessary within the
warranty period and acconplished in a manner so as to restore the integrity
of the roof system assenmbly and validity of the roof nenmbrane nanufacturer
warranty for the remainder of the manufacturer warranty peri od.

PART 2 PRODUCTS

2.1 MATERIALS

NOTE: Edit the product data subnission requirenents
as necessary for the PVC nenbrane roof system
specified. Include bracketed requirenments as
applicable to the system bei ng specified.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

2.1.1 PVC Roof Menbrane

Provi de a m ni mum pol ynmer thickness 1.8 mm 0.072 inch reinforced PVC as
specified herein. Provide PVC system capabl e of obtaining 20 year
warranties and as listed in the applicable wind uplift and fire rating
clasification |istings.

Subnmit Data as required by Section 07 22 00 ROOF AND DECK | NSULATI ON
together with requirenents of this section. Data shall include witten
acceptance by the roof menbrane manufacturer of the insulation and ot her
products and accessories to be provided by and warranted under the ful
system guarantee of the roof nenbrane manufacturer

a. Coordinate with other specification sections related to the roof work.
Furni sh a conbi nati on of specified materials that conprise a roof
system acceptabl e to the roof nenbrane manufacturer and neeting
specified requirenments. Provide materials free of defects and suitable
for the service and climatic conditions of the installation. Al
war rant ed roof system conponents shall be sourced fromthe PVC roof
menbr ane manufacturer, including but not limted to all insulation
coverboards, accessories, adhesives and edge netal

b. For each roof, furnish a typewitten information card for facility
records and a card lamnated in plastic and franed for interior display
at roof access point, or a photoengraved 1 nm 0.032 inch thick al um num
card for exterior display. Card shall be 215 by 275 nm 8 1/2 by 11
inches mnimum Information card shall identify facility nanme and
nunber; | ocation; contract nunber; approxi mate roof area; detailed roof
system description, including deck type, menbrane, nunber of plies,
met hod of application, manufacturer, insulation and cover board system
and t hi ckness; presence of tapered insulation for prinmary drainage,
presence of vapor retarder; date of conpletion; installing Contractor
identification and contact information; menbrane manufacturer warranty
expiration, warranty reference nunber, and contact infornmation
Install card at roof top or access location as directed by the
Contracting O ficer and provide a paper copy to the Contracting Oficer
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2.

1.2 Bondi ng Adhesi ve
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NOTE: Bondi ng adhesive is used for adhering PVC
menbrane to materials other than PVC.

Low VOC naterials may be required in sone geographic
| ocations and for use upon occupied buildings in
order to mininmize potential irritation to

occupants. For these instances, include the first
bracketed option as applicable, delete the second
bracketed option, and wite in a description of the
adhesi ve required. Consider peel and stick adhesion
of PVC nenbranes in these instances.
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Provi de PVC nenbrane manufacturer's [l ow volatile organic conpound (VCC)]

[ standard] nenbrane adhesive, as supplied by roof nenbrane manufacturer

and recommended by the manufacturer's printed data for bondi ng of PVC
menbrane materials to acceptable insulation, wood, netal, concrete or other
acceptabl e substrate materials. Bonding adhesive shall not be used to bond
menbrane nmaterials to each other

.1.3 Water Cutoff Mastic/Water Bl ock

As supplied by the roof nenbrane manufacturer and recommended by the
manuf acturer's printed data.

.1.4 Menmbrane Fl ashi ng

Menbrane flashing, including self-adhering menbrane flashing, perineter
flashing, flashing around roof penetrations and prefabricated pipe seals,
shal | be mi ni mum pol ymer thickness 1.8 mm 0.072 inch reinforced PVC for
20year warranties, and shall be utilized as recomended and supplied by the
roof menbrane manufacturer or mininmum 1.8 mm 0.072 inch thick reinforced
PVC roof nenbrane and flashing's for 20 year warranties. Subnit
certification from PVC nmenbrane manufacturer that the proposed PVC nmenbrane
roofing product neets the mni mum pol yner thickness specified.

.1.5 Menbr ane Fasteners and Pl at es

Coated, corrosion-resistant fasteners as recommended and supplied by the
PVC roof menbrane manufacturer and neeting the requirenments of FM 4470 and
FM Roof Nav (www. roof nav.com or FM APP GUIDE for Class | roof deck
construction and the wind uplift resistance specified. Fasteners and
Plates to be supplied and warranted for the substrate type(s) by PVC

menbr ane manuf acturer and recomended by PVC nenbrane manufacturer's
printed data.

.1.5.1 Stress Plates, Bar or Rail for Fasteners

Corrosion-resistant stress plates as reconmended by the roof nenbrane

manuf acturer's printed instructions and neeting the requirenents of FM 4470
nmust be utilized and nust be supplied by PVC roof nenbrane manufacturer
Stress plates shall be formed to prevent dishing or cupping.

Manuf act ur er - suppl i ed anchoring bar or rails may be utilized for high w nd
conditions.
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2.1.5.2 Auxil i ary Fasteners
Corrosion resistance screws, nails, or anchors nust be suitable for
i ntended attachnent purpose and be recomrended and supplied for use by the
PVC roof nenbrane nmanuf act urer

[2.1.6 Protection Mat
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NOTE: Specify protection mat for application

bet ween roof nenbrane and paver ballast when

conbi nati on adher ed/ protected nenbrane and

| oose-1aid PVC nenbrane roofing systens are
specified w thout pedestals and for application

bet ween roof mnenbrane and insulation or other growh
medi um and system conponents for | RVA and
garden-styl e PVC nenbrane roofing systens.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

M ni num [ 154] [200] gram square m[4.5] [6] ounce/square yard ultraviolet
resi stant pol ypropyl ene, non-woven, needl e punched fabric for use as
protection mat under ballast systemor as recomended and supplied by the
roof menbrane manuf acturer

I 217 Pr e- manuf act ured Accessories

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Edit, delete, and insert accessory naterials
requirenents as required for the specific project
and conponents to be installed.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Pre- manuf act ured accessories shall be manufacturer's standard for intended
pur pose, nmust conply with applicable specification section, be conpatible
with the nmenbrane roof system and approved for use and supplied by the PVC
roof menbrane manufacturer. Pre-fabricated Curbs shall be [ ] gauge

[ @0 gal vani zed] [AZ55 galvalune] [ ] with mininmum 100 nm 4 inch flange
for attachment to roof nailers. Curbs shall provide m ni num hei ght of 250
mm 10 i nches above the finished roof nmenbrane surface.

[ 21.8 PVCWlk Tread

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use PVC Wal k Tread as pedestrian wal kways
where the roof, or areas of the roof, are intended
to bear foot traffic for maintenance or other

pur poses once per nonth or nore frequently.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Scrimreinforced 2.4 mm 0.096 inch thickness PVC nenbrane with a textured
surface, conpatible with and supplied by manufacturer of the PVC roof
membrane.

I 219 El evated Metal [Wal kways] [and] [Pl atforns]

As specified in Section 05 50 13 M SCELLANEOQUS METAL FABRI CATI ONS, and as
approved by the roof nenbrane nanufacturer.
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]2.1.10 Roof Insul ation
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NOTE: If the roofing system contains insulation
coordinate with the appropriate insulation
specification section. The insulation specification
shoul d include materials and installation up to the
substrate on which the roof menbrane is applied and
nmust be supplied by the PVC nenbrane manuf act urer
and guar ant eed under the PVC nmenbrane roof
manufacturer's full systemwarranty.

Do not adhere single ply PVC roof nenbrane to
perlite, polystyrene, or standard wood fi ber
i nsul ati on board.

Coordi nate insulati on systemattachnent with the

wi nd resistance requirenments. |In nmany instances,

i nsul ati on system nust be adhered or nechanically
fastened to deck with increased frequency in corner
and perinmeter areas, if not throughout the field of
t he roof.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

I nsul ation systemand facer material shall be conpatible with nenbrane
application specified and be approved and supplied by the PVC nmenbrane roof
manuf acturer[and as specified in Section 07 22 00 ROOF AND DECK | NSULATI QN] .

2.1.11 Wood Products

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Coordinate with Section 06 10 00 ROUGH
CARPENTRY. Sone fire retardant treatnment (FRT)
chenmicals may affect PVC materials. SDS listing
active ingredients for the FRT wood nust be
submitted to PVC manufacturer prior to applying PVC
materials in contact with FRT wood.
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As specified in Section 06 10 00 ROUGH CARPENTRY, except that fire
retardant treated materials shall not be in contact with PVC nenbrane or
PVC accessory products, unless approved by the nenbrane manufacturer and
the Contracting Oficer.

2.2 Rei nforced, PVC Menbr ane

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Refer to Designer Note in PART 1 for guidance
regardi ng nenbrane attachment nmethod and in editing
the menbrane materials' requirements.

Specify mininum 1.8 nm 0.072 inch thickness PVC
menbrane for all applications.

Sspeci fy adhered nenbrane systens only to acceptable
substrates (consult PVC nmenbrane nanufacturer) or
nmechani cal |y fastened PVC nmenbrane roof systems (in
all wind zones). For adhered roof nenbrane
application (typically, not located in extreme w nd
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zones), specify reinforced roofing nenbrane that is
particularly suitable, due to the reinforcenent's
di rensional stability characteristics, for adhered
PVC roof menbrane system application. Simlar
adhered nenbranes that utilize a peel and stick

rel ease paper are al so acceptable.

Desi gners must specify a mininum 1.8 nm 0.072 inch
menbrane thickness that in all other respect
conplies with either ASTM D4434/ D4434M Type ||
Grade |, or TYPE IIIl or Type |V, or ASTM D6754

rei nforced PVC nenbrane roofing specifications.

M nimum 1.8 mm 0. 072 inch thickness ASTM

D4434/ D4434M Type |1, Grade | menbrane with

fl eece-backing may be used in certain adhered
applications where the adhesive is typically an
appl i ed conpound, spray foam adhesive, or when PVC
fl eecebacked menbrane roofing is to be adhered to
i ght wei ght cellular insulating concrete. This
specification shall be nodified for proper adhesive
and application paraneters in accordance with PVC
roof nenbrane manufacturer's requirenents and
reconmendat i ons when adhered fl eeceback PVC nenbrane
is specified.

M ni mrum menbr ane thi ckness is not inclusive of
fleece.

1.8, 2.0, or 2.4 nmO0.072, 0.080, or 0.096 inch PVC
menbrane is also available. Specify 1.8, 2.0, or
2.4 mm 0.072, 0.080, or 0.096 inch nmenbrane for
applications that experience regular heavy traffic
condi tions or regular extrenme wind conditions that
can experience airborne debris. 1.8, 2.0, or 2.4 mm
0.072, 0.080, or 0.096 inch nenbrane may be adhered
or nmechanically fastened. Alternately, a

conbi nati on adher ed/ prot ected nenbrane system can be
utilized for high wind |ocations that can experience
ai rborne debris.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Rei nforced pol yvinyl chloride (PVC) nenbrane shall contain fibers or scrim
and shall conply with ASTM D4434/ D4434N, [Type Il, Gade I] [Type I11]
[Type IV] [Type Il, Gade | or Type IIl or Type |V, fleece backed], or
ASTM D6754/ D6754N, and in all cases shall provide 1.8 nm 0.072 inch mi ni mum
t hi ckness for [adhered] [nechanically fastened] [conbination
adher ed/ protect ed nenbrane] application. Not wthstanding the ASTM
standards referenced, reinforced PVC roof nenbranes provided under this
section shall have the mininmum |abel ed thickness specified. PVC nenbrane
t hi ckness specified herein is exclusive of backing material on the bottom
of fleece-backed nenbrane. Principal polymer used in manufacture of the
menbr ane sheet shall be PVC. Wdth and | ength of PVC nenbrane roofing
sheet shall be consistent with nenbrane attachnment nethods and wind uplift
requirenents, and shall be as large as practical. In order to mnimze
joints and 3-way overl aps, prefabricated sheets are not accepted. Maxi mum
rei nforced PVC nenbrane roofing sheet dinmensions to be the maxi mum wi dth
obt ai nabl e from PVC nmenbrane roof manufacturer in order to minimze seans
inthe field of the roof.
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2.3

PHOTOVOLTAI C (PV) SYSTEMS - RACK MOUNTED SYSTEMS

*
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NOTE: The installation of a PV roof system over

exi sting roof systens should be undertaken with
extrene caution. Do not install PV systens on roofs
with a shorter expected service life than the new PV
system Prior to the design of such systens the

foll owi ng shall be undertaken

a. Determine if the existing roof structure can
handl e the anticipated roof |oad increase.

b. Inspect and determ ne that the existing roof
system has at |east 10 years of service life

remai ning. If not, the existing roof shall be
renoved and a new repl acenment roof systemdesign in
tandemwi th the photovoltaic system

c. If 10 years remaining service |life remins,
ensure the design of the intersecting details,

requi red roof protection, re-inspections, and
warranty requirenents for maintaining the roof
system has been coordinated with the installation
and manufacturers' warranties.

d. Design the roof related details for anticipated
roof replacenent work. Coordinate with the PV system
designer to anticipate and plan for future roof
replacement.

e. PV equiprment on a rooftop creates additional roof
protection requirenents during initial installation
and t hroughout the PV life-cycle. Ensure a roof
protection programis specified during the PV system
installation.

f. PV supports shall be permanently affixed
stanchi ons which are anchored to the building
structure.

*%

*%

*% *% *% *% *% *% *% *% *% *% *%%

Adhere to NRCA 3758 and NRCA 3760

2.4

COOL ROOFS

NOTE: Standards such as LEED® and UFC 1-200- 02
pronote the use of cool roofing, and increased
energy conservation through additional insulation
Cool roof design shall follow the requirenments in
UFC 3-110-03 "Roofing" Chapter 1, Cool Roofs.

Consi der that when cool roofing is used with

i nsulation R values greater than 24, the 'cool roof
surface has little if no influence on the energy
performance of the building. Additionally, designers
shoul d be aware of the possible negative inpacts of
using cool roofing that may result in unintended
consequences. Mechanical |l y-fastened single-ply roof
systens shall conply with the requirenents for
nmechani cal | y-fastened single-ply systems in UFC
3-110- 03 Roofing, Chapter 2. Condensation on the
under si de of nechanical l y-fastened systens can
result inice build-up in winter, nold growth on the
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facers, noisture dripping into the interior, and
repl acenent of the roofs with I ess than four years
of service. See Appendix B of UFC 3-110-03 for nore
information.

Poor design of cool roofs in ASHRAE climte zones 4
and hi gher have resulted in the unintended
consequence of condensation bel ow the nenbrane-a
result of the material's inability to warm and drive
noi st ure downward. Roofs that experience this
condensati on have had to be replaced. O her
uni nt ended consequences include the overheating of
masonry walls, interior spaces, roof top piping and
mechani cal equi pnment as a result of the reflected W
rays.
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NOTE: Cool roof design shall followthe
requirenents in UFC 3-110-03 Roofing, Appendix B
and ASHRAE 90.1 Chapter 5, for the design of

i nsul ati on and energy performance of the buil di ng.
Cool roof design for insulation shall neet at a

m ni mum t he ASHRAE 90.1 Chapter 5 zone

requi renents. Inadequate design of cool roofs in
ASHRAE climate zones 4 and hi gher have resulted in
uni nt ended consequences of condensation bel ow t he
nmenbr ane, overheating of masonry walls, interior
spaces, roof top piping and nmechani cal equi prent as
aresult of the reflected UV rays.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: |If a cool roof is selected, neet the ASHRAE
90.1 Chapter 5 values for cool roofing. The PVC
roofing systemw |l need to include a top surface

| ayer (e.g. cap sheet or coating) that neets Energy
Star criteria for Cool Roof Products; see
http://energy.gov/eere/femp/covered-product-category-cool-roof-products

If a cool roof is not selected in zones 1-3, neet
one of the exception requirenents listed in ASHRAE
90.1 Chapter 5 or provide thermal insulation above
the deck with an R value of 33 or greater

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[ Roof surface layer of the built up roofing system nust neet current

Energy Star qualifications for Cool Roof products. The minimumtested Sol ar
Refl ectance values is limted to the following: ] [ Low Slope: Initia

Val ue >0.65; Three Years after Installation Value >0.50 ] [ Steep Sl ope:
Initial Value >0.25; Three Years after Installation Value >0.15 ]

PART 3 EXECUTI ON

[3.1 CONCRETE SURFACE DRYNESS
Prior to installing any roof systemon a concrete deck, including
application of insulation or nmenbrane nmaterials, conduct a test for surface
dryness in accordance with ASTM D4263. The deck is acceptable for roof

system applicati on when there is no visible noisture on underside of
pl astic sheet after 24 hours.
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13.2 EXAMINATION

Ensure that the following conditions exist prior to application of the
roofing material s:

a. [Drains,] [curbs,] [control joints,] [expansion joints,] [perineter
wal I s,] [roof penetrating components,] [and] [equi prment supports] are
in place.

b. Surfaces are rigid, clean, dry, snooth, and free from cracks, holes,
and sharp changes in el evation

c. Substrate is sloped to provide positive drai nage.

d. Walls and vertical surfaces are constructed to receive counterflashing,
and will pernit mechanical fastening of the base flashing materials.

e. Treated wood nailers are in place on non-nailable surfaces, to pernit
nail i ng of base flashing at nini num height of 8 inches above finished
roofing surface.

NOTE: Coordinate with Section 06 10 00 ROUGH
CARPENTRY to ensure that preservative treatnent is
specified for wood which will be in contact with
roofi ng conponents.
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f. Pressure-preservative treated wood nailers are fastened in place at
eaves, gable ends, openings, and intersections with vertical surfaces
for securing of nenbrane, edging strips, attachment flanges of sheet
netal, and roof fixtures. [Enbedded nailers are flush with deck
surfaces.] [Surface-applied nailers are the same thickness as the roof
insulation.]

g. PVC materials are not in contact with fire retardant treated wood,
except as approved by the PVC nenbrane roof nmanufacturer and
Contracting Oficer.

NOTE: Include venting provision for wet fill
substrate materials like |lightweight cellular
concrete where required by cellular Iightweight
concrete manufacturer.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[ h. Venting shall be provided if required by, and in accordance with the
cellular lightweight concrete manufacturer's requirements and
recommendations. ]

[ i. Exposed nail heads in wood substrates are properly set. Warped and
split [boards] [sheets] have been replaced. There are no cracks or end
joints 6 Mm 1/4 inch in width or greater. [Joints in plywod

substrates are taped or otherw se sealed to prevent air |eakage from
t he underside.]]

[ j. Insulation boards are installed smothly and evenly, and are not broken
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cracked, or curled. There are no gaps in insulation board joints
exceeding 6 mm 1/4 inch in width. Insulation is attached as specified
in Section 07 22 00 ROOF AND DECK | NSULATION. Insulation is being
roof ed over on the same day the insulation is installed.]

.3 APPLI CATI ON METHOD
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NOTE: Coordi nate application nmethod w th paragraphs
"Description of Roof Menbrane Systeni and
appropriate subparagraph under "PVC Menbrane

Roofing".

Edit the manufacturers instructive submi ssion

requi renents as necessary for the system specified.

I ncl ude bracketed requirenments only as applicable to
t he system bei ng specified.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Apply entire PVC nenbrane roofing utilizing [adhered] [mechanically

fast ened] [conbi nation adhered/ protected nmenbrane] application nethod[s].
Apply roofing materials as specified herein unless approved ot herw se by
the Contracting Officer. Submt instructions including pattern and
frequency of nechanical attachnments required in the field for roof,
corners, and perineters to provide for the specified wind resistance

.3.1 Speci al Precautions

a. Do not dilute coatings or sealants unless specifically recommended by
the material manufacturer's printed application instructions. Do not
thin liquid materials or cleaners used for cleaning PVC sheet.

b. Keep liquids in airtight containers, and keep containers cl osed except
when renoving material s.

c. Use liquid conponents, including adhesives, within their shelf life
period. Store adhesives at 15 to 27 degrees C 60 to 80 degrees F prior
to use. Avoid excessive adhesive application and adhesive spills, as
they can be destructive to sone thernoplastic sheets and insul ati ons;
fol |l ow adhesi ve manufacturer's printed application instructions. MX
and use liquid conponents in accordance with |abel directions and
manufacturer's printed instructions.

d. Provide clean, dry cloths or pads for applying nenbrane cl eaners and
cl eani ng of nenbrane.

e. Do not use heat guns or open flane to expedite drying of adhesives or
primers.

f. Require workmen and others who wal k on the nmenbrane to wear clean
soft-sol ed shoes to avoi d damage to roofing materials.

g. Do not use equipnent with sharp edges which could puncture the PVC
menbr ane roofing sheet.

h. Shut down air intakes and any rel ated nmechani cal systens and seal open
vents and air intakes when applying solvent-based naterials in the area
of the opening or intake. Coordinate shutdowns with the Contracting
Officer.
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3.

3.2 PVC Roof i ng Menbr ane

Provide a watertight roof nenbrane sheet free of contam nants and defects
that might affect serviceability. Provide a uniform straight, and flat
edge. Only felt-backed nenbrane shall be placed directly on concrete deck
or other hard surface which may ot herw se danmage the nenbrane, absent the
felt backing. Non-felt-backed PVC nenbrane roofing sheet shall not be

pl aced directly on concrete deck or other hard surface which may danmage the
menbrane. Menbrane shall be overl apped a mninumof 75 mm 3 inches at
sides for adhered applications and 140-180 nm 5.5-7 inches for nechanically
fastened applications and m nimum 100 mm 4 inches at ends. Direction of

| aps shall allow water to flow over and not against the lap. Menbrane
joints shall be free of winkles and fishmuths. The entire |ength of

hot - ai r-wel ded seans shall be probe-tested and corrected during the day of
installation. Defective areas shall be re-welded. Winkles, fishnmouths,
or danmaged areas shall be cut out and the area covered with nmenbrane using
a continuous hot-air-wel ded seamon all sides. Repairs shall be
probe-tested for continuity. Hot-air-welded seans are to be acconplished
in accordance with the PVC nmenbrane roofing manufacturer's published
requirements.

.3.2.1 Nailing

Menbrane shall be fastened to nailers in accordance with the menbrane

manuf acturer's approved instructions. Unless otherw se specified, nails
shal | be staggered on 100 nm4 inch centers maxi mum screws for sheet netal
shal | be staggered on 200 mm 8 inch centers maxi num and a row of fasteners
shall be at least 13 mm 1/2 inch from edges of sheet netal.

.3.2.2 Flashing

Roof edges, projections through the roof and changes in roof planes shal

be flashed. The seam shall be sealed a mininumof 75 nm 3 inches beyond
the fasteners which attach the nenbrane to nailers. The installed
flashing's shall be secured at the top of the flashing a maxi nrum of 300 mm
12 inches on centers under the counterflashing or cap. Were possible,
prefabricated conmponents shall be used for pipe seals and fl ashing
accessories.

.3.2.3 Expansi on Joints

Expansi on joints shall be covered using Prefabricated covers or elastoneric
flashing in accordance with the recomendati ons of the manufacturer

.3.2. 4 Cutoffs

If work is termnated prior to weatherproofing the entire roof, the
menbrane shall be sealed to the roof deck. Flutes in netal decking shal
be seal ed off along the cutoff edge. Menbrane shall be pulled free or cut
to expose the insulation when resum ng work and cut insulation sheets used
for fill-in shall be renmoved. Asphalt or coal-tar products shall not be
used for sealing.

.3.2.5  Walkways

Wal kways shall be installed on a | oose-laid pad of the nenbrane nateria
extending at least.25 nm 1 inch beyond the wal kway material, and as
specified by the manufacturer. Stone ballast shall not be placed bel ow or
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above wal kways.

[3.3.3 Adhered Menbrane Application

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete this paragraph unless an adhered or
conbi nati on adhered and nechanical ly fastened
application is specified.

Del ete the bracketed option in the fourth sentence
and delete the fifth sentence when non-standard
adhesi ves are specified such as sprayed foam or hot
asphalt used with fl eece-backed nenbrane.
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Layout menbrane and side | ap adjoining sheets in accordance w th nenbrane
manufacturer's printed installation instructions. Allow for sufficient
menbrane to form proper nenbrane terninations. Renove dusting agents and
dirt from nmenbrane and substrate areas where bondi ng adhesives are to be
applied. Apply specified adhesive evenly and continuously to substrate
[and undersi de of sheets] at rates reconmended by the roof menbrane

manuf acturer's printed application instructions. Wen adhesive is spray
applied, roll with a paint roller to ensure proper contact and coverage.

Do not apply bondi ng adhesive to surfaces of nmenbrane in seamor |ap

areas. Allow adhesive to flash off or dry to consistency prescribed by
manuf act urer before adhering sheets to the substrate. Wen adhesive is
peel & stick rel ease paper-activated, follow manufacturer's printed
instructions. Roll each sheet into adhesive slowy and evenly to avoid
wrinkles; broomor roll the nenbrane to renove air pockets and fishnouths
and to ensure adequately uniform bonding of sheet to substrate. Formfield
hot -ai r-wel ded | aps or seans as specified and ensure that hot-air wel ded
dimension is at width required by the nmenbrane manufacturer's installation
instructions. Check all seans and continuous hot-air-weld of all seans and
| ap seals.

I 3.3.4 Mechani cal | y Fast ened Menbrane Application
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NOTE: Delete this paragraph unless a nmechanically
fastened application is specified.

Menmbrane side | ap depends on nethod of nechani cal
attachment, wi nd resistance testing of the specific
system provi ded, and requirenments of the menbrane
manuf acturer. Generally, attachnments shall be
positioned such that mininmum 75 mm 3 i nch seam wi dth
remai ns beyond the outer edge of the attachnent
plate or batten strip. Fastener and plate
attachment typically requires 140 mmto 180 mm 5.5
to 7 inch menbrane overlap. Batten attachment
typically requires 100 mmto 150 mm4 to 6 inch
nmenbr ane overl ap

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Layout nmenbrane and | ap adjoi ning sheets in accordance w th nenbrane
manufacturer's printed instructions such that the mni mumrecomended seam
width is maintained and to ensure that seamwi dth is as required by tested
assenbly neeting specified wind resistance requirenments. Account for
additional overlap required for placenent of fasteners and plates or
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battens beyond the closed seam Allow for sufficient nenbrane to form
proper nenbrane terminations. Ensure nenbrane is free of winkles and
ridges in the installation. Mechanically secure the nenbrane sheet with
specified fasteners in the lap area. Space fasteners as required to
provide the wind uplift resistance specified and in accordance with
submitted fastener patterns for the field, corner, and perineter roof
areas. Set fasteners firmto plate or batten. Formfield hot-air-wel ded
seanms and | aps and/or coverstrips, as specified. Check all seanms and
ensure full/continuous | ap seal

3.3.5 Peri nmet er Attachnent

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Al application methods of PVC nmenbranes
requi re nechani cal fastening of the nmenbrane to wood
nailers at the roof perineters, at angul ar
penetrations, or at circular penetrations, except
roof drains greater than 456 nm 18 inches in

diameter.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Adhesi ve bond or nechanically secure roof menbrane sheet at roof perineter
in a manner to conply with wind resistance requirenents and i n accordance
wi th menbrane nmanufacturer's printed application instructions. Wen
adhesi vely bonding a nechanically fastened systemin perineter areas, the
perineter boundary of the adhesive bond shall be the sanme as the boundary
required for additional perineter mechanical fastening to neet w nd

resi stance requirenents.

3.3.6 Securenment at Base Tie-In Conditions

Mechanical ly fasten the roof nmenbrane at penetrations, at base of curbs and
wal I's, and at all |ocations where the nmenbrane turns and angl es greater
than 4 degrees (1:12). Space fasteners a maxi mum of 300 mm 12 inches on
center, except where nore frequent attachment is required to neet specified
wi nd resi stance or where recomended by the roof nenbrane manufacturer
Cover over fasteners with a |ayer of flashing material. Hot-air-weld all
seans of flashing material as reconmended by the roof nenbrane

manuf acturer's printed data.

3.3.7 Pre-fabricated Curbs

Securely anchor prefabricated curbs to nailer or other base substrate and
flashed with PVC nenbrane flashing materials.

.3.7.1 Set - On Accessories

Where pipe or conduit bl ocking, supports and simlar roof accessories, or

i sol ated paver bl ock, are set on the nenbrane, adhere reinforced nenbrane
or wal kpad material, as recomended by the roof nenbrane manufacturer, to
bottom of accessories prior to setting on roofing nenmbrane. Specific

met hod of installing set-on accessories nmust pernit nornmal novenent due to
expansi on, contraction, vibration, and simlar occurrences w thout danagi ng
roofing menbrane. Do not nechanically secure set-on accessories through
roofing menbrane into roof deck substrate.

3.3.8 Roof Wal kways

Install wal kways at roof access points and where ot herw se indicated for
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traffic areas and for access to nechani cal equi pnment, in accordance with
the PVC nenbrane roof manufacturer's printed instructions. Provide m ninmm
150 mMmm 6 i nch separation between adjacent wal kways to acconmmodat e drai nage.

I 3.3.9 El evated Metal [Wal kways] [and] [Pl atforns]

Install over conpleted roof systemin accordance with Section 05 50 13

M SCELLANEOUS METAL FABRI CATI ONS. Provide for protection of roof menbrane
by pl acing reinforced menbrane or wal kpad material, or other material
approved by the PVC nmenbrane roof manufacturer and Contracting Oficer, at
all surface bearing support |ocations.

I 3.3.10 | sol at ed Paver Bl ocks

Install paver blocks where indicated and as necessary to support surface
bearing itens traversing the roof area. Set paver block on a | ayer of
rei nforced PVC nenbrane or wal kway applied over the conpleted PVC roof
membrane.

13.4 FLASHINGS

Provide flashings in the angles formed at walls and other vertical surfaces
and where required to nake the work watertight, except where netal
flashi ngs are indicat ed.

3.4.1 General

Provide a one-ply flashing menbrane, as specified for the system used, and
install immediately after the roofing nenbrane is placed and prior to
finish coating where a finish coating is required. Flashings nust be

st epped where vertical surfaces abut sloped roof surfaces. Provide sheet
metal reglet in which sheet netal cap flashings are installed of not nore
than 400 mm 16 inch nor less than 200 nmm 8 i nch above the roofing surfaces.
Exposed joints and end | aps of flashing menbrane nmust be nade and sealed in
the manner required for roofing nenbrane.

3.4.2 Menmbrane Fl ashi ng
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NOTE: Coordinate flashing requirenents with Section
07 60 00 FLASHI NG AND SHEET METAL and details.
Ensure Section 07 60 00 FLASHI NG AND SHEET METAL is
properly edited for application to PVC roofing
systens and for inclusion of flashing conditions of
t he project.
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3.4.2.1 Installation

Install flashing and flashing accessories as the roof nmenbrane is
installed. Apply flashing to cleaned surfaces and as reconmended by the
roof menbrane manufacturer and as specified. Utilize cured PVC nenbrane
flashing and prefabricated accessory flashings to the maxi nrum extent
recomended by the roof nenbrane manufacturer. Limt uncured flashing
material to reinforcing inside and outside corners and angl e changes in

pl ane of nmenbrane, and to flashing scuppers, pourable seal er pockets, and
other forned penetrations or unusually shaped conditions as recomended by
the roof nenbrane manufacturer where the use of cured material is
inmpractical. Extend base flashing not | ess than 200 nm 8 i nch above
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roofing surface and as necessary to provide for seam ng overlap on roof
menbrane as recommended by the roof nenbrane manufacturer

.4.2.2 Sealing

Seal flashing menbrane for a mnimumof 75 nm 3 inch on each side of
fasteni ng device used to anchor roof nenbrane to nailers. Conpletely
adhere flashing sheets in place. Seamflashing nmenbrane in the sane manner
as roof menbrane, except as otherw se recommended by the menbrane

manuf acturer's printed instructions and approved by the Contracting
Oficer. Reinforce all corners and angle transitions by applying uncured
menbrane to the area in accordance with roof nmenbrane manufacturer
recomendations. Mechanically fasten top edge of base flashing with
manuf act urer recomrended termi nation bar fastened at maxi nrum 300 mm 12 inch
on center. Install sheet netal flashing over the termination bar in the
conpl eted work. Mechanically fasten top edge of base flashing for al

other terminations in a manner reconmended by the roof nenbrane

manuf acturer. Apply nenbrane |liner over top of exposed nailers and

bl ocking and to overlap top edge of base flashing installation at curbs,
parapet walls, expansion joints and as otherwi se indicated to serve as
wat er proof |ining under sheet metal flashing conponents.

. 4.3 Fl ashing at Roof Drain

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Include this paragraph when roof drains are
indicated.
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Provide a tapered insulation sunp into the drain bow area. Do not exceed
tapered sl ope of (4:12) 18 degrees for unreinforced nenbrane and (1:12) 5
degrees for reinforced menbrane. Provide tapered insulation with surface
suitable for adhering nenbrane in the drain sunp area. Avoid field seans
runni ng through or within 600 mm 24 inch of roof drain, or as otherw se
recomended by the roof nenbrane nmanufacturer. Adhere the nenbrane to the
tapered in the drain sunp area. Apply water bl ock mastic and extend

menbr ane sheets over edge of drain bow opening at the roof drain deck
flange in accordance with nenbrane manufacturer's printed application
instructions. Insure menbrane free of winkles and folds in the drain
area. Securely clanmp nenbrane in the flashing clanping ring. Ensure
menbrane is cut to within 20 mMmm 3/4 inch of inside rimof clanping ring to
mai ntai n drai nage capacity. Do not cut back to bolt holes. Retrofit roof
drains shall conformto ANSI/SPRI RD 1.

.5 ROOF WALKPADS

Install wal kpads at roof access points and where ot herw se indicated for
traffic areas and for access to nechani cal equi pnment, in accordance with
the roof nmenbrane manufacturer's printed instructions. Provide mninum 150
mm 6 i nch separation between adjacent wal kpads to acconmmopdat e drai nage.
.5.1 El evated Metal [Wal kways][ and ][ Pl atforns]

Provide for protection of roof nenbrane by placing reinforced nenbrane or

wal kpad material, or other material approved by the Contracting O ficer, at
all surface bearing support |ocations.
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3.6 CORRECTI ON OF DEFI ClI ENCES

Where any form of deficiency is found, additional measures nust be taken as
deermed necessary by the Contracting Officer to deternmine the extent of the
deficiency and provide corrective action recommendations. Perform
corrective action as directed by the Contracting O ficer

3.7 PROTECTI ON OF APPLI ED ROCOFI NG

At the end of the day's work and when precipitation is imrmnent, protect
appl i ed nmenbrane roofing systemfromwater intrusion

[3.7.1 Water Cutoffs
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NOTE: Include this paragraph when roof insulation
is a substrate for the reinforced PVC nenbrane
roofing.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Straighten insulation line using | oose-laid cut insulation sheets and sea
the terminated edge of the roof nenbrane systemin an effective manner.
[Seal off flutes in nmetal decking along the cutoff edge.] Renpbve the water
cut-offs to expose the insulation when resum ng work, and renove the

i nsul ati on sheets used for fill-in.

13.7.2 Tenporary Fl ashing for Permanent Roofing
Provide tenporary flashing at drains, curbs, walls and other penetrations
and term nations of roofing sheets until permanent flashings can be
applied. Renove tenporary flashing before applying permanent fl ashing.

3.7.3 Tenporary Wl kways, Runways, and Pl atforns
Do not permt storing, wal king, wheeling, and trucking directly on applied
roofing system Provide tenporary wal kways, runways, and pl atforns of
snoot h cl ean boards, mats or planks as necessary to avoid damage to applied
roofing materials, and to distribute weight to conformto live load linits
of roof construction. Use rubber-tired equipment for roofing work.

3.8 FI ELD QUALI TY CONTROL

3.8.1 Construction Monitoring
During progress of the roof work, make visual inspections as necessary to
ensure conpliance with specified paraneters. Additionally, verify the
following:
a. Equipnent is in working order. Metering devices are accurate.
b. Materials are not installed in adverse weather conditions.

Cc. Substrates are in acceptable condition, in conpliance with
specification, prior to application of subsequent materials.

(1) Nailers and bl ocking are provi ded where and as needed.

(2) Insulation substrate is snmooth, properly secured to its substrate,
and wi t hout excessive gaps prior to menbrane application
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(3) The proper number, type, and spacing of fasteners are installed.

(4) Materials conmply with the specified requirenents.

(5) Al materials are properly stored, handl ed and protected from
noi sture or other damages. Liquid conponents are properly m xed
prior to application.

(6) Adhesives are applied uniformy to both mating surfaces and
checked for proper set prior to bonding mating nmaterials.
Mechani cal attachnments are spaced as required[, including
addi ti onal fastening of menbrane in corner and perineter areas as
required.]

(7) Menbrane is properly overl apped.

(8) Menbrane seaming is as specified by PVC nenbrane nmanuf act urer
Al'l seans are checked at the end of each work day.

(9) Applied nenbrane is inspected and repaired as necessary prior to
paver installation

[ (10) Menbrane is adhered without ridges, winkles, kinks, fishnouths.]

(11) Installer adheres to specified and detail ed application
parameters.

(12) Associated flashing's and sheet netal are installed in a tinmely
manner in accord with the specified requirenents.

(13) Paver ballast is within the specified wei ght range.

(14) Tenporary protection nmeasures are in place at the end of each
work shift.

[3.8.2 Manuf acturer's | nspection
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NOTE: Include this paragraph when manufacturer's
guarantee is required. Select desired frequency of
manuf acturer inspection and coordinate with text of
optional 2" and 3" bracketed sentences.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Manuf acturer's technical representative shall [be present full tine when
Single Source Contract Liability Warranty is desired] [visit the site a
mnimumof [[3] [___ ] times] [once per week] during the installation for
purposes of reviewing materials installation practices and adequacy of work
in place].[ Inspections shall occur during the first 20 squares of
menbrane installation, at md-point of the installation, and at substanti al
conpletion, at a minimum Additional inspections need not exceed one for
each 100 squares of total roof area with the exception that follow up

i nspections of previously noted deficiencies or application errors shall be
performed as requested by the Contracting Officer.] After each inspection
a report, signed by the manufacturer's technical representative shall be
submitted by the roofing Contractor to the Contracting Officer within 3
wor ki ng days. The report shall note overall quality of work, deficiencies
and any ot her concerns, and recomended corrective action.
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13.9 CLEAN UP

Renove debris, scraps, containers and other rubbish and trash resulting
frominstallation of the roofing systemfromjob site each day.

3.10 I NSTRUCTI ONS TO GOVERNMENT PERSONNEL

Furnish witten and verbal instructions on proper maintenance procedures to

desi gnat ed Governnent personnel. Furnish instructions by a conpetent
representative of the roof nenbrane nanufacturer and include a m ni numof 4
hours on nmi nt enance and energency repair of the nenbrane. Include a

denonstrati on of nenbrane repair, and give sources of required specia
tools. Furnish information on safety requirenents during maintenance and
emergency repair operations. Include copies of Safety Data Sheets for

mai nt enance/repair materials.

[3.11 ROCF DRAI'N TEST
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NOTE: Include this paragraph when roof drains are
required. Consult with structural engineer to
verify | oading capability of roof structural system

*% *% *% *% *% *% *% *%%

After conpleting roofing but prior to Government acceptance, performthe
followi ng test for watertightness. Plug roof drains and fill with water to
edge of drain sunp for 8 hours. Do not plug secondary overflow drains at
the sane tine as adjacent primary drain. To ensure sone drainage from
roof, do not test all drains at sanme tinme. Measure water at begi nning and
end of the test period. Wen precipitation occurs during test period,
repeat test. \Wien water level falls, renmove water, thoroughly dry, and
inspect installation; repair or replace roofing at drain to provide for a
properly installed watertight flashing seal. Repeat test until there is no
wat er | eakage

] -- End of Section --
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