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USACE / NAVFAC / AFCEC / NASA UFGS- 07 51 13 (May 2012)
Change 2 - 11/18

Preparing Activity: NAVFAC Super sedi ng
UFGS- 07 51 13 (February 2012)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS
Ref erences are in agreenent with UVRL dated October 2018
SECTION 07 51 13

BU LT- UP ASPHALT ROCFI NG
05/12

NOTE: This guide specification covers the

requi renents for aggregate surfaced bitum nous
built-up roofing, and built-up roofing with

granul e-surfaced nodified bitunen cap sheet for

exi sting and new roof systenms on slopes from6 mmto
76 mMm 1/ 4 inch to 3 inches 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.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: The requirenents for hot-nopped, four-ply,
aggregate surfaced, built-up bituni nous roofing
systens and built-up bitun nous roof systemns
consisting of three-ply felts and granul e-surfaced
nodi fi ed bitunen cap sheet are included in this
gui de specification. This guide specification does
not include the structural roof deck, insulation, or
sheet netal fascias, gravel stops, and flashings.

Coordi nate this section with other roof system
conponents specifications such as rough carpentry,

i nsul ati on and sheet netal 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
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therein.

NOTE: |In nost cases, use aggregate surfacing or
granul e surfaced nodified bitumen cap sheet
surfacing in lieu of snooth surfaced built-up roofs.
General ly, when properly applied and mai nt ai ned,
aggregate surfaced roofing will have greater life
expectancy. Consider granul ated cap sheet surfacing
where:

1. There is danger of aggregate being drawn into
air intakes of jet aircraft.

2. There is danger of w nd bl own aggregate
j eopardi zing property and life safety.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

PART 1 GENERAL

1.1 REFERENCES

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

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 zati on, 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 fication when you choose to reconcile
references in the publish print process.

NOTE: Sel ect one of the follow ng references
subject to design criteria and the particul ar
materials selected for the application and renove
the other two references sited bel ow within the body
of the text citing the applicable reference:

[ ASTM D4869] [ ASTM D6757/ D6757M [ ASTM D1970/ D1970M

*% *% *% *%%

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.

AMERI CAN SCCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7 (2017) M ni num Desi gn Loads for Buil di ngs
and Other Structures
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM | NTERNATI ONAL ( ASTM

C1153

C208

Cr28

D1863/ D1863M

D1864/ D1864M

D1970/ D1970M

D2170/ D2170M

D2178/ D2178M

D312/ D312M

D3617

D41/ D41M

D4263

D4402/ D4402M

D448

D4586/ D4586M

D4601/ D4601M

D4637/ D4637M

(2010) Standard Practice for Location of
Wet Insulation in Roofing Systems Using
Infrared | magi ng

(2012; R 2017; E 2017) Standard
Speci fication for Cellulosic Fiber
I nsul ati ng Board

(2017a) Standard Specification for Perlite
Thermal | nsul ati on Board

(2005; R 2011; E 2012) M neral Aggregate
Used on Built-Up Roofs

(1989; E 2009; R 2009) Mbisture in Mneral
Aggregate Used on Built-Up Roofs

(2017) Standard Specification for

Sel f - Adheri ng Pol yner Modified Bituni nous
Sheet Materials Used as Steep Roofing
Underl ayment for Ice Dam Protection

(2010) Kinematic Viscosity of Asphalts
(Bitumens)

(2015a) Asphalt dass Felt Used in Roofing
and Wat er pr oofi ng

(2016a) Standard Specification for Asphalt
Used i n Roofing

(2007; R 2015; E 2015) Sanpling and
Anal ysis of New Built-Up Roof Menbranes

(2011; R 2016) Standard Specification for
Asphalt Prinmer Used in Roofing,
Damppr oof i ng, and Wt er proofi ng

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

(2015) Viscosity Determination of Asphalt
at El evated Tenperatures Using a
Rot ati onal Vi sconeter

(2012; R 2017) Standard O assification for
Si zes of Aggregate for Road and Bridge
Construction

(2007; E 2012; R 2012) Asphalt Roof
Cenent, Asbestos-Free

(2004; R 2012) Asphalt-Coated d ass Fiber
Base Sheet Used in Roofing

(2015) EPDM Sheet Used in Single-Ply Roof
Membrane
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ASTM D4869/ D4869M (2016a) Standard Specification for
Asphal t - Saturated Organic Felt
Under | aynent Used in Steep Slope Roofing

ASTM D4897/ D4897M (2016) Standard Specification for
Asphal t - Coat ed d ass-Fi ber Venting Base
Sheet Used in Roofing

ASTM D517 (1998: R 2008) Asphalt Plank

ASTM D6162/ D6162M (2016) Standard Specification for Styrene
But adi ene Styrene (SBS) Mdified
Bi t um nous Sheet Materials Using a
Conbi nati on of Pol yester and d ass Fi ber
Reinforcements

ASTM D6163/ D6163M (2016) Standard Specification for Styrene
But adi ene Styrene (SBS) Mdified
Bi t um nous Sheet Materials Using d ass
Fi ber Reinforcenents

ASTM D6164/ D6164M (2016) Standard Specification for Styrene
But adi ene Styrene (SBS) Mdified
Bi t um nous Sheet Materials Using Pol yester
Reinforcements

ASTM D6757/ D6757M (2018) Standard Specification for
Under | ayment Felt Containing | norganic
Fi bers Used in Steep-Slope 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
Cass 1 and Nonconbusti bl e Roof Deck
Construction

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

NATI ONAL ROOFI NG CONTRACTORS ASSCCI ATl ON ( NRCA)
NRCA Roof Man (2017) The NRCA Roofing Manual
SI NGLE PLY ROCFI 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)
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UNDERWRI TERS LABORATORI ES (UL)

UL 790 (2004; Reprint Jul 2014) Standard Test
Met hods for Fire Tests of Roof Coverings

UL RMSD (2012) Roofing Materials and Systens
Directory

1.2 DESCRI PTI ON OF ROOF MEMBRANE SYSTEM §]

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

NOTE: Coordinate requirenents with Part 2 materials
specification. Delete the bracketed option not
applicable to the project.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

Asphalt applied, [four-ply felt, aggregate surfaced][three-ply felt with
granul e-surfaced nodified bitunen cap sheet] built-up roof nenbrane system

1.3 SUBMITTALS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

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

The @uide Specification technical editors have
designated those itens that require Government
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 submittal 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 O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandated sustai nabl e
requirenents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTING. Locate the "S" submittal
under the SD nunber that best describes the
submttal item

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

SECTI ON 07 51 13 Page 8
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itemfor Arnmy projects.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkk kkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkk

CGovernment approval is required for subnmittals 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 Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance with Section 01 33 29

SUSTAI NABI LI TY REPCRTI NG. Submit the followi ng in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Wnd Uplift Calculations; (¢, [ 11
Asphalt

Felts, including ply felt, base sheet and ventilating felt as
applicable; C[, [ 11

Granul e Surface Mdified Bitumen Cap Sheet; ¢, | 11

Heat |sland Reduction; S

Energy Star Label for Top Coating Product; S

Fl ashing Menbrane; ¢, [__ 1]

Fasteners

Primer

Asphalt Roof Cenent

Wal kpad Materials

Cant Strips

Certificate attesting that the fiberboard furnished for the
proj ect contains recovered material, and showi ng an estimated

percent of such recovered naterial.

Pre- Manuf act ured Accessories to be incorporated in the system
installation; C[, [ 11

Roof Wal kways

Sanple Warranties certificates; C[, [ 1]

Subrmit all data required with requirenments of this section.
Include in Data witten acceptance by the roof nenbrane
manuf acturer of the products and accessories provided. List
products in the applicable wind uplift and fire rating
classification listings, unless approved otherw se by the
Contracting Oficer.

SD-06 Test Reports

SECTI ON 07 51 13 Page 9



Sanpl es of Built-Up Roofing
Submit test results on roofing field sanples as required,
verifying conposition of sanple. Subnit six copies of |aboratory
anal ysis within 30 cal endar days after sanples are taken. Submt
reports in accordance with ASTM D3617.

SD-07 Certificates
Bill of Lading
Submit when | abels of asphalt containers do not indicate the
finished blow ng tenperature, flash point and equi vi scous
temperature.
Qualifications of Applicator
Submit evidence of the roofing system nanufacturer's approval.

SD- 08 Manufacturer's lnstructions

kkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkkhkhhhkkkkkkkkkkkkhkhhkhkkkkkk

NOTE: Edit the manufacturers instructions

submi ssion requirenments as necessary for the system
specified. Include bracketed requirenents only as
applicable to the system bei ng specified.

kkkkkkkkkkkkkkkkkkkkkkkhkhkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkkkk *k%

Felts; C[, [ 1]
Fl ashings; C[, [ 1]
Modi fied Bitumen Cap Sheet; ¢, [ 11

Base Sheet attachnent, including pattern and frequency of
mechani cal attachnments required in field of roof, corners, and
perimeters to provide for the specified wi nd resistance.
Asphalt
Primer
Roof Cenent
Fasteners
Col d Weather Conditions installation; C[, | 1]
I ncl ude detail ed application instructions and standard
manuf acturer drawings altered as required by these
specifications.[ |nclude menbrane nmanufacturer requirenents for
nail ers and backnailing of roof menbrane on steep slopes.]
Explicitly identify in witing, differences between manufacturer's
i nstructions and the specified requirenents.

SD- 11 d oseout Subnittals

Warranty

SECTION 07 51 13 Page 10



1

1

I nformati on Card

4 QUALI TY ASSURANCE

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

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

4.1 Qualifications of Applicator

The roofing system applicator nust be approved, authorized, or licensed in
witing by the roofing system manufacturer and nust have a mininumof 3
years experience as an approved, authorized, or licensed applicator with
the manuf acturer and be approved at a | evel capable of providing the
specified warranty.

. 4.2 [Qualifications of Photovoltaics (PV) Rooftop Applicator

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

i ntegrated roof system and photovoltaic system

11.4.3 Fi re Resistance

1

Conpl ete roof covering assenbly rnust:

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

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

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

a. Be Class Arated in accordance with ASTM E108 , FM 4470, or UL 790; and

b. Be listed as part of Fire-Classified roof deck construction in UL RVSD
or Cass | roof deck construction in FM APP GUI DE

4.4 Wnd Uplift Resistance

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Determine the required wind uplift resistance
based on ASCE 7 wi nd | oadi ng cal cul ati ons or
appl i cabl e building code requirements. The
specified FMrating incorporates a safety factor of
2 over the maxi num cal cul ated uplift pressure.
Therefore, a FMrating of 1-90 correlates to a
maxi mum uplift cal cul ation of 2.2kPa 45 psf. Wen a
rated systemis specified, ensure the specified roof

SECTION 07 51 13 Page 11



systemis capable of neeting the wind uplift

resi stance specified. Utilize comercially
avai | abl e sources such as Factory Mitual Roof nav
https://www.roofnav.com to validate wind uplift
rated systens. Use ASCE-7 for determning uplift
requi renents. \Were non-rated systens nay be

perm ssible, or rated systens cannot be obtained
such as a reroof, ensure that validated wind uplift
cal cul ati ons and substantiating data are provi ded by
a |licensed engineer.

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

*% *% *% *%%

Provide a conplete roof systemassenbly that is rated and installed to
resist wind loads [indicated][cal culated in accordance with ASCE 7] and

val idated by uplift resistance testing in accordance with Factory Mitua
(FM test procedures. Do not install non-rated systems except as approved
by the Contracting Officer. Submt licensed engineer's wind uplift

cal cul ations and substantiating data to validate any non-rated roof system
Base wind uplift neasurenments on a design wind speed of[
nmph in accordance with ASCE 7 and ot her applicable buil ding code
requirements.

.4.5 Preroofing Conference

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

a. Drawings and specifications and submttals related to the roof work;
b. Roof system conponents installation

c. Procedure for the roof manufacturer's technical representative's onsite
i nspection and acceptance of the roofing substrate, the name of the
manuf acturer's technical representatives, the frequency of the onsite
visits, distribution of copies of the inspection reports fromthe
manuf acturer's technical representatives to roof nanufacturer

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 plan for the roof systeminstallation
f. Safety requirenents.

Coordi nate preroofing conference scheduling with the Contracting Oficer
The conference nust be attended by the Contractor, the Contracting
Oficer's designated personnel, and personnel directly responsible for the
installation of roofing[ and insulation], flashing and sheet nmetal work,[
[mechanical ][ and ]J[electrical] work,] other trades interfacing with the
roof work,[ Fire Marshall,] and a representative of the roofing materials
manuf acturer. Before beginning roofing work, provide a copy of neeting

SECTION 07 51 13 Page 12



notes and action itens to all attending parties. Note action itens
requiring resolution prior to start of roof work.

.5 DELI VERY, STORAGE, AND HANDLI NG
.5.1 Delivery

Deliver materials in manufacturers' original unopened containers and rolls
with manufacturer's labels intact and | egible. Mark and renmove wet or
damaged materials fromsite. Were materials are covered by a referenced
speci fication, container nust bear specification nunber, type, and class,
as applicable. Indicate on labels or bill of lading for roofing asphalt
the asphalt type, finished blow ng tenperature (FBT), flash point (FP), and
equi vi scous tenperature (EVT), that is, the tenperature at which the
viscosity is either 125 centi stokes when tested in accordance with

ASTM D2170/ D2170N or 75 centipoi se when tested in accordance with

ASTM D4402/ D4402Nh. Deliver materials in sufficient quantity to all ow work
to proceed without interruption.

.5.2 Storage

Protect material s against noisture absorption, contam nation, or other
damage. Avoid crushing or crinkling of roll materials. Store rol
materials on end on clean raised platforns in dry | ocations in enclosed
buildings or trailers with adequate ventilation. Do not store rol

materi als in buildings under construction until concrete, nortar, and

pl aster work are finished and dry. 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 nmake conpl etely weat herproof and yet provide sufficient ventilation to
prevent condensation. Mintain roll materials at tenperature above 10
degrees C 50 degrees F for a 24-hour period imediately prior to
application. Keep aggregate dry as defined by ASTM D1863/D1863N. Pl ace
only those materials to be used during one day's work on the roof at one
time. Renobve unused materials fromthe roof at the end of each day's work.
I medi ately renove wet, contaninated or otherw se damaged or unsuitable
materials fromthe site. Damaged naterials may be nmarked by the
Contracting Oficer.

.5.3 Handling

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

.6 ENVI RONVENTAL CONDI Tl ONS

Do not install roofing during precipitation, or fog, or when air
tenperature is bel ow 4 degrees C 40 degrees F, or when there is ice, frost,
nmoi sture or visible danpness on roof deck.[ Restriction on application of
roofing materials below 4 degrees C 40 degrees F nmay be waived if
Contractor devises a neans, satisfactory to Contracting Oficer, of: (1)
mai nt ai ni ng surroundi ng tenperature above 4 degrees C 40 degrees F; (2)

mai ntai ning application tenperature of heated materials w thout exceeding
maxi mum speci fied heating tenperature; and follows other recomrendations of
the menbrane manufacturer for application in cold weather conditions.]
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1

7 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
permanent flashing and counterflashing are installed as the work
progresses. Ensure tenporary protection neasures are in place to preclude
nmoi sture intrusion or danage to installed materials.[ Install roofing

i medi ately follow ng application of insulation as a continuous operation
Coordi nate roofing operations with insulation work so that all roof

i nsul ati on applied each day is covered with conplete felt ply installation
the sane day. ]

. 8 WARRANTY

Provi de roof system material and workmanship warranties neeting specified
requirenents. Provide revision or anendnent to standard nenbrane

manuf acturer warranty to conply with the specified requirenents. Provide a
manuf acturer's warranty that has no dollar limt, covers full system

wat er-ti ghtness and has a m ni nrum duration of 20 years.

.8.1 Roof Menbrane Manufacturer Warranty

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

NOTE: Buildings with roof area of 700 sq. neters
7535 sq. feet 75 squares or greater, adnministrative
cl assroom and ot her high use facilities, and
facilities with sensitive use, contents, equipnent,
or functions require mnimm 20 year warranty. Al
environnental ly controlled interiors require a

m ni mum 10 year roof warranty. Designer nay specify
5 or 10 year manufacturer warranty on facilities of
smal |l roof area and of minor inportance where
interiors and contents are not severely inpacted by
water.

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

Furni sh the roof nenbrane manufacturer'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. Wite the warranty directly to the Governnent comenci ng at
the tinme of Governnent's acceptance of the roof work. Provide the
followi ng statenents for such warranty:

a. If within the warranty period the roof system as installed for its
i ntended use in the nornmal climatic and environnental conditions of the
facility, becones non-watertight, shows evidence of moisture intrusion
within the assenmbly, blisters, splits, tears, del aninates, 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. The warranty remains in full force and effect, including enmergency
tenporary repairs perforned by others, when the nmanufacturer or his
approved applicator fail to performthe repairs within 72 hours of
notification.
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8.2 Roofing SystemInstaller VWarranty

The roof systeminstaller nmust warrant for a mni num 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 netal installation integral to a

compl ete watertight roof systemassenbly. Wite the warranty directly to
the CGovernment. The roof systeminstaller is responsible for correction of
def ecti ve workmanshi p and repl acenent of danaged or affected nmaterials.

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

.8.3 Cont i nuance of Warranty

Approve repair or replacement work that beconmes necessary within the
warranty period and acconplished in a manner so as to restore the integrity
of the roof systemassenbly and validity of the roof nenbrane manufacturer
warranty for the remainder of the manufacturer warranty peri od.

.9 CONFORVANCE AND COMPATI BI LI TY

Provide the entire roofing and fl ashing systemin accordance with specified
and indicated requirenents, including fire and wi nd resi stance
requirenents. Work not specifically addressed and any deviation from

speci fied requirenents nmust be in general accordance with recommendati ons
of the NRCA Roof Man, nenbrane nanufacturer published recomrendati ons and
details, and compatible with surroundi ng conponents and construction

Subnmit any deviation fromspecified or indicated requirenents to the
Contracting O ficer for approval prior to installation.

10 ELI M NATI ON, PREVENTI ON OR CONTROL OF FALL HAZARDS

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: Any part or conponent of the building,
facility, structure, or equipnent requiring future
mai nt enance work nust incorporate in the design fal
prevention nethods or techniques to eliminate fal
hazards, in accordance with ANSI/ASSE A1264.1. Fal
prevention nethods may include identifying,
designing, and installing anchorages (hard points)
for safe use of fall arrest equi pnent and systens.
Select the naterials to be used for neta
conpatibility in order to minimze corrosion, type
316 stainless steel is recomended.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

10.1 Fall Protection

I

PART 2 PRODUCTS

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

NOTE: Edit the naterials specification requirenents
as necessary for the system(s) specified in PART 1 -
DESCRI PTI ON OF ROOF MEMBRANE SYSTEM

See the Note in PART 1 - DESCRI PTI ON OF ROOF
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MEMBRANE SYSTEM for useful information in editing
the menbrane naterials requirenents.

I ncl ude bracketed requirenments only as applicable to
the system being specified (e.g., torch applied
systens nmay not require asphalt in the installation
granul e surfaced cap sheets do not require gravel or
coating surfacing).

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

2.1 GENERAL

Furni sh a conbi nation of specified materials that conprise the nenbrane
manuf acturer's standard system of the nunmber and type of plies specified.
Provide material s approved by the roof nenbrane manufacturer and suitable
for the service and climatic conditions of the installation

2.1.1 Energy [and Cool Roof] Perfornance

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Standards such as UFC 1-200-02 pronote the
use of cool roofing, and increased energy
conservation through additional insulation. Design
cool roofs in accordance with the requirenents 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,

desi gners should be aware of the possible negative

i npacts of using cool roofing that may result in
uni nt ended consequences. Condensation on the
under si de of nechanical l y-fastened systens can
result inice build-up in winter, nmold growh on the
facers, noisture dripping into the interior, and
repl acenent of the roofs with | ess than four years
of service. See Appendix B of UFC 3-110-03 for nore
i nformati on. | nadequate design of cool roofs in
ASHRAE cl i mate zones 4 and hi gher have resulted in

t he uni ntended consequence of condensation bel ow t he
menbrane-a result of the material's inability to
warm and drive noisture downward. Roofs that

experi ence this condensation have had to be

repl aced. O her unintended consequences include the
overheating of masonry walls, interior spaces, roof
top piping and mechani cal equi prent as a result of
the reflected UV rays.

NOTE: Designer to specify the roof performance by
R-Val ue on the drawi ngs or stated in other
speci fication sections.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Facilities with dom nant cooling |oads or in
mld or warmclimate zones are required to neet
"cool roofing" requirenents of FEMP. Design cool
roofs in accordance with the requirenents in UFC
3-110- 03 Roofing, Appendi x B and ASHRAE 90.1 Chapter
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Il

]

2.

5, for insulation and energy perfornmance of the
building.

NOTE: |If a cool roof is not selected i n ASHRAE
zones 1 thru 3, design nmust neet one of the
exception requirenents listed in ASHRAE 90. 1 Chapter
5 or provide thernmal insulation above the deck with
an R value of 33 or greater. Coordinate these

requi renents with insulation design and

specifications.

Retain the next to | ast bracketed note for project
with cool roof requirenent. Retain the |ast
bracketed sentence for project w th sustainable
third party certification credit requirenment for
reduced heat island effect.

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

Install a roof systemthat neets an overall performance as specified on the
drawi ngs or by insulation specified in other sections.[ The roofing system
will need to include a top surface finish that neets the criteria for Cool
Roof Products.[ Provide enmittance and refl ectance percentages, solar

refl ectance index values,[ and ]Jslopes [ ], to neet sustainable third
party certification requirenments for Heat |sland Reduction.]]

2 FI BERGLASS FELT MATERI ALS

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Sel ect the base sheet option required and
del ete other base sheet options. Base sheets under
i nsul ation should be specified in the insulation
speci fication section

Perforated venti ng base sheet option should only be
specified for application directly on concrete

deck. Base sheets with perforations are rolled into
pl ace and then top nopped with hot asphalt. Base
sheets wi thout perforations are nmechanically
attached to nail abl e substrates.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

a. \Venting Base Sheet: ASTM D4897/D4897N, Type Il, [without][w th]
perforations and as approved by the roof nenbrane nmanufacturer

b. Fiberglass Felt Base Sheet: ASTM D4601/D4601N, Type 1|
[without][with] perforations and as approved by the roof menbrane
manufacturer.

c. Ply Felt: ASTM D2178/D2178VN, Type [IV][ or ][VI].
3 BASE FLASHI NG MEMBRANE

ASTM D6163/ D6163N. Menbrane manufacturer's standard, mni numtwo-ply
nmodi fi ed bitumen nenbrane flashing systemconpatible with the built-up roof
menbrane and as recomrended in nenbrane nmanufacturer's published
literature. Provide a mninmum base ply of flashing nenbrane of 1.8 mm 70
mls thick. Provide a m ninumgranule surface nodified bitumen flashing
cap sheet of 3 mm 120 nmils thick on the selvage edge.
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2.4 ASPHALT

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Specify asphalt type based on roof sl ope.
Adhere to the foll owi ng general requirenents:

Roof Slope, mmMimin./ft Type Asphalt
Less than 25 Less than 1/2 Type I, Type IIl in hot
climate
25 to 50 1/2 to 1 Type 111
50 to 75 1 to 1-1/2 Type I, Type IV in hot
climate

In [ ocations where anbi ent tenperature frequently
exceeds 38 degrees C 100 degrees F and roof slope is
15 mMmm 1/ 2 inch per foot or greater, specify Type IV
asphalt.
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ASTM D312/ D312V, Type [II] [or] [I11] [or] [IV], in accordance with
menbrane manufacturer requirenments and conpatible with the slope conditions
of the installation.

2.5 SURFACI NG MATERI AL

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: Do not use coral as a gravel surface in humd
| ocations or project locations with Environnental
Severity Cassifications (ESC) of C3 thru C5. Coral
usual Iy bl ackens with al gae and deteriorates,

becom ng a grow h nedi um for sprouting seeds. Hunid
| ocations are those in ASHRAE climate zones 0A, 1A,
2A, 3A, 3C, 4C and 5C (as identified in ASHRAE
90.1). See UFC 1-200-01 for determi nation of ESC
for project |ocations.
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[2.5.1 Aggregate for Surfacing Built-up Roofing

Wat er-worn gravel, crushed stone, or crushed slag, conforming to

ASTM D1863/ D1863N, or marbl e, expanded sl ag, or expanded shal e, confornmng
to ASTM D1863/ D1863N except density not |ess than 880 kg per cubic nmeter 55
pcf. Aggregate conformng to gradation sizes No. 6, No. 7, and No. 67 in
conformance with ASTM D448 is acceptabl e provi ded ot her requirenents of
ASTM D1863/ D1863N are nmet. Provide 2 percent maxi mum noi sture content as
determ ned by ASTM D1864/ D1864N. Provide |ight col ored and opaque
aggregate. Linestone, volcanic rock, crushed shells, and cinders are
prohibited.

I 2.5.2 G anul e Surface Mdified Bitumen Cap Sheet

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

NOTE: Do not use gravel surface cap sheet in humd
| ocations or project locations with Environnental
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Severity Cassifications (ESC) of C4 and C5. See
UFC 1-200-01 for determination of ESC for project
| ocations. Humid locations are those in ASHRAE
climate zones O0A, 1A, 2A, 3A, 3C, 4C and 5C (as
identified in ASHRAE 90.1). Use a reflective

m neral surfaced cap sheet systemor a reflective
coated snooth surface system

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk
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NOTE: Specify ASTM D6163/ D6163M fi bergl ass
reinforced cap sheet, as a standard cap sheet. Also
may include the alternate for ASTM D6162/ D6162M cap
sheet, conbination fiberglass and pol yester. For

hi gh puncture resistance and for high traffic roofs,
speci fy ASTM D6164/ D6164M only (pol yester reinforced
cap sheet).

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

[ ASTM D6163/ D6163N][ ASTM D6162/ D6162N][ ASTM D6164/ D6164N]; Type |1, G ade
G mninum3 mm (120 nmils) thick at selvage edge, and as required to
provide specified fire safety rating.

12.6 PRIMER

ASTM D41/ D41N for asphalt roofing systems and as approved by the nmenbrane
manufacturer.

2.7 ASPHALT ROOF CEMENT
ASTM D4586/ D4586N for use with asphalt roofing systens, Type Il for
vertical surfaces and built-up bitumi nous flashings; Type | for horizontal
surfaces and as recomended by the nenbrane manufacturer.

2.8 CANT STRI PS

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

NOTE: Use wood cant in non-supported flashing and
wood bl ocking details (i.e., expansion joints, area
di viders, and wall/roof intersections where roof
deck is not supported by a wall).

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

Provi de standard perlite cant strips conforming to ASTM C728[ or wood fi ber
conform ng to ASTM C208] treated with bitum nous inpregnation, sizing, or
waxi ng and fabricated to provide maxi num 45 degree change in direction of
menbrane. Provide mininum 38 mm 1-1/2 inch thick cant strips and provide
for mninmum 125 mm 5 inch face and 89 mm 3-1/2 inch vertical height when
installed at 45 degree face angle, except where clearance restricts hei ght
to | esser dinension.

2.9 UNSATURATED FELT OR ROSIN-SI ZED BUI LDI NG PAPER

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

NOTE: Include requirenment for unsaturated felt or
rosi n-sized buil di ng paper under base sheet on wood
decks substrates to prevent bitumen drippage through
deck j oints.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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Provi de rosin-sized sheat hing paper weighing nininmum 3 kil ogram per 10
square neter 5 pounds per 100 square feet or unsaturated felt weighing
approxi mately 3.7 kil ogramper 10 square neter 7-1/2 pounds per 100 square
feet.

.10 FASTENERS AND PLATES

Coat ed, corrosion resistant fasteners conpatible wi th conponents being
attached and contact surfaces. Conformto FM 4470 for fasteners for
attachnent to deck substrate of Class | roof deck construction and
FM APP GUIDE for the wind resistance specified. Use hard copper fasteners
in contact with copper; alum numor stainless steel fasteners in contact
with alum num and stainless steel fasteners in contact with stainless
steel. For fastening only roofing felts, use fasteners driven through
met al discs, or one-piece conposite fasteners with heads not |ess than 25 mMm
1inch in dianeter or 25 mm 1 inch square with rounded or 45-degree
tapered corners.

[2.10.1 Wod Substrates and Nailers

Il

Provi de 11 gage annul ar threaded shank nails with 7/16 to 5/ 8 inch dianeter
heads; or one-piece conposite nails with annul ar threaded shanks not |ess
than 11 gage for securing felts and netal itens. Provide fasteners |ong
enough to penetrate mninmum25 mm 1 inch into or mnimum®6 mm 1/4 inch

t hrough wood substrate materials. Do not penetrate wood decki ng exposed to
vi ew on the underside.

2.10.2 Masonry or Concrete Walls and Vertical Surfaces

Provi de hardened steel nails or screws with flat heads, dianond shaped
poi nts, and nechanically deformed shanks not |less than 25 mm 1 inch | ong
for securing felts, netal itens, and accessories. Use power-driven
fasteners only when approved in witing by Contracting O ficer

]2.10.3 Metal Pl ates

Fl at corrosion-resistant round stress plates as recomrended by the nodified
bi tumen sheet manufacturer's printed instructions and neeting the
requirenents of FM 4470; minimum50 nm 2 inch in dianeter. Formdiscs to
prevent di shing or cupping.

[2.11 PRE- MANUFACTURED ACCESSORI ES

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

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

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

Pre- manuf act ured accessories nust be manufacturer's standard for intended
purpose,[ conply with applicable specification section,] conpatible with
the menbrane roof system and approved for use by the roof nenbrane
manufacturer.

[2.11.1 Pre-fabricated Curbs

Provide [ ] gauge [ &0 gal vani zed] [ AZ55 gal val une] [ ] curbs with
m ni mum 100 mm 4 inch flange for attachnment to roof nailers. Provide

SECTION 07 51 13 Page 20



m ni mum hei ght of 250 nm 10 i nch above the finished roof nmenbrane surface.

I 2.11.2 Phot ovol taic (PV) Systens - Rack Mounted Systemns

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

NOTE: The installation of a PV roof system over

exi sting roof systens should be undertaken with
extreme 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 nmust be undert aken:

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

b. Inspect and determi ne that the existing roof
system has at |east 10 years of service life
remaining. |f not, renove the existing roof and

provi de a new repl acement roof systemdesign in
tandemwi th the photovoltaic system

c. |If 10 years renmining service |life remains,
ensure the design of the intersecting details,

requi red roof protection, re-inspections, and
warranty requirenents for maintaining the roof
system has been coordi nated with theinstallation and
manuf acturers' warranties.

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

e. PV equipnent on a rooftop creates additiona

roof protection requirenents during initial
installation and throughout the PV life-cycle.
Ensure a roof protection programis specified during
the PV systeminstallation.

f. Permanenetly affix PV supports to stanchions
whi ch are anchored to the building structure.

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

Adhere to the foll ow ng guidelines:
a. Building Owners Guide to Roof-mounted PV Systems, published by NRCA
b. Guidelines for Roof-Mounted PV Systems, published by NRCA.

11 2.12  WALKPADS
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NOTE: Use wal kpads or wal kways at roof access

poi nts and where the roof or areas of the roof are
intended to bear foot traffic for maintenance or
ot her purposes once a nonth or nore frequently.
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Provi de pol yester reinforced roof wal kpads, granul e-surfaced nodified
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bi tumen menbrane material, ASTM D6162/ D6162N or ASTM D6164/ D6164N, m ni mum
_____ 1[200] mils thick, conpatible with the roof menbrane
and as recomended by the roof menbrane manufacturer. Do not exceed 1.2
meters 4 feet in length for each panel. Oher wal kpad materials require
approval of the Contracting Oficer prior to installation

2.12.1 ROOF WALKWAYS

Provide 950 by 1830 millimeter by 15 millinmeter 36 by 72 inch by 1/2 inch
thick asphalt planks, consisting of a honbgeneous core of asphalt,

pl asticizers, and fillers bonded between two saturated and coated facing
sheets. Top side nust be surfaced with ceranmic granules. Conformto
ASTM D517, mineral -surfaced asphalt.

[ 2.13  PAVER BLOCKS

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

NOTE: Use concrete pavers as wal kways on aggregate
surface roofs where the roof or areas of the roof
are intended to bear foot traffic for naintenance or
ot her purposes once a nonth or nore frequently. Use
paver bl ocks under heavy bearing conponents,

i rregul ar base bearings and for support and
attachment of |ightweight pipe, conduit, and

drai nage |lines routed al ong roof surface.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

Precast concrete, mninmum 38 mm 1-1/2 inch thick, mninmm450 nm 18 inch
square for wal kways and m ni rum 150 mm by 300 nm 6-inch by 12-inch for use
i n supporting surface bearing conponents but extending not |ess than 50 nm
2 inch beyond all sides of surface bearing bases. Install wal kpad materia
under all paver bl ocks.

I 214 ROOF | NSULATI ON BELOW MEMBRANE SYSTEM

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

NOTE: |If the roofing systemcontains 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 nmenbrane base sheet and
or menbrane |ayers are to be installed. Coordinate
base sheet attachnment (nechanically fastened or
nmopped) with FMor UL fire and wi nd uplift
requirements.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

Provide insulation conpatible with the roof nenbrane, approved by the
menbr ane manuf act urer.

]2.15 MEMBRANE LI NER

Sel f-adhering nodi fied bitumen underlaynment confornming to ASTM D1970/ D1970l,
EPDM nenbrane liner conformng to ASTM D4637/ D4637N, or ot her wat er proof
menbrane liner material conforming to ASTM D4869/ D4869N, or

ASTM D6757/ D6757V, and as approved by the Contracting O ficer
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[2.16 TOP COATI NG
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NOTE: Top coatings can provide Energy Star
classification when applied as final surface.

Typical colors are white, tan, and other I|ight
colors. In review of the overall performance of the
roof, color and materials specified earlier in this
specification, the designer has the option to

i nclude Energy Star rating by including the

par agr aph bel ow.

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

Provide a top coating product that is Energy Star |abeled and is produced
and conpatible with the roof material of this specification. Provide data
identifying Energy Star label for top coating product. Install to the
manufacturer's witten installation methods. Provide witten confirmation
that installation of a top coat will not nodify or void the required roof
warranty.

] PART 3 EXECUTI ON
3.1 VERI FI CATI ON OF CONDI Tl ONS
Bef ore applying roofing materials, ensure that the foll ow ng exist:
a. Do not install itens that show visual evidence of biological growh.

b. [Drains,] [curbs,] [cants,] [control joints,] [expansion joints,]
[perineter walls,] [roof penetrating conponents,] [and] [equi pnent
supports] are in place.

c. Surfaces are rigid, clean, dry, snooth, and free of cracks, holes, and
sharp changes in elevation. Joints in substrate are sealed to prevent
dri ppage of bitumen into building or down exterior walls. Inspect
surfaces and approve i medi ately before application of roofing and
flashings. Apply the roofing and flashings to a snooth and firm
surface free fromice, frost, visible noisture, dirt, projections, and
foreign materials.

d. The plane of the substrate does not vary nmore than 6 mMmm 1/4 inch within
an area 3 by 3 neters 10 by 10 feet when checked with a 3 neter 10 foot
strai ght edge placed anywhere on the substrate.

e. Substrate is sloped as indicated to provide drai nage.

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

g. Treated wood nailers are in place on non-nail able surfaces, to permt
nail i ng of base flashing at m ni num hei ght of 8 inch above finished
roofing surface.

NOTE: Coordinate with Section 06 10 00 ROUGH
CARPENTRY to ensure that waterborne preservative
treatment is specified for wood which will be in
contact with roofing conponents.

*% *% *% *% *% *% *% *% *% *% *% *%%
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Treated wood nailers are fastened in place at eaves, gable ends,
openi ngs, and intersections with vertical surfaces for securing of
felts, edging strips, attachment flanges of sheet netal, and roof
fixtures.[ Enbedded nailers are flush with deck surfaces.]]|
Surface-applied nailers are sane thickness as roof insulation.]
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NOTE: Wod cants shoul d al so be used where there
are non-wal |l supported flashings at wood bl ocki ng
form ng area dividers and expansion joints, and at
wal | and roof intersections where roof deck is not
supported on wall.
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Cants are securely fastened in place in the angles forned by walls and
other vertical surfaces. The angle of the cant is approxi mately 45
degrees and the height of the vertical leg is not |ess than nom nal 89
mm 3-1/2 inch. Lay cants in a solid asphalt nopping or coat of asphalt
cenent just prior to laying the roofing plies.
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NOTE: Include venting provision for wet fill
substrate materials like |ightweight cellular
concrete.

Il

1]
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Venting is provided in accordance with the foll ow ng:

(1) Edge Venting: Perineter nailers are kerfed across width of the
nailers to permt escape of gaseous pressure at roof edges.

(2) Underside Venting: Vent openings are provided in steel form
decking for cast-in-place concrete substrate.

NOTE: Coordinate with Section 06 10 00 ROUGH
CARPENTRY, to ensure that waterborne preservative
treatment is specified for wood which will be in
contact with roofing conponents.

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

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. Knot holes are covered with
sheet netal and nailed in place. [Wod][Pl ywood] decks are covered
with rosin paper or unsaturated felt prior to base sheet or roof
menbrane application.[ Joints in plywood substrates are taped with 50
mm 2 inch wi de nasking tape to prevent air |eakage fromthe underside.]

I nsul ation boards are installed snmoothly and evenly, and are not
broken, cracked, or curled. There are no gaps in insulation board
joints exceeding 6 mMmm 1/4 inch in width. Insulation is being roofed
over on the sane day the insulation is installed.

[Cast-in-place concrete substrates have been allowed to cure and the

surface dryness requirements specified under paragraph FIELD QUALITY
CONTROL have been net. ] No viable noisture present when conducting
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3.1.1

ASTM D4263.

[Joints between precast concrete deck units, including weld plates, are
grouted, leveled, and covered with 4 inch wide ply felt or other

bi t um nous strippi ng nenbrane set in bitum nous cenent prior to

appl ying other roofing materials over the area. ]Prior to application
of primer on precast concrete decks, cover joints with a mninum 100 nm
4 inch strip of felt or bitum nous stripping nenbrane set in bitumni nous
cement.

Sunmmary O M ninum Material Wights (Per 10 sq neter 100 sq ft)

Asphalt assenbly:

[ Sheat hi ng paper] [Base sheet] [ kgl [ pounds]
[ Asphal t noppi ng] [Adhesive] to receive insulation [ kgl [ pounds]
Vapor retarder [ kgl [ pounds]
Roof insulation [ kgl [ pounds]
Asphal t nopping to receive base sheet [ kgl [ pounds]
Asphal t-saturated roofing felts ed roofing felts [ kgl [ pounds]
Asphal t noppi ngs between felts ([ ] at [ 1 kg) [ kgl [ pounds]
pounds)

Cap sheet [ kgl [ pounds]
Fl ood coat [ kgl [ pounds]
[Gravel] [Slag] [Aggregate] surfacing [ kgl [ pounds]
Approxi mate total weight [ kgl [ pounds]
3.2 PREPARATION

Verify that work of other trades that penetrates the roof deck or requires
men and equi pnment to traverse the roof deck is conplete.

Exam ne deck surfaces for inadequate anchorage, foreign material, noisture

and

unevenness whi ch woul d prevent the execution and quality of application

Proceed with the roofing application only after defects have been corrected.

Starting work designates acceptance of the surfaces by the Contractor

3.2.1

3.2. 1.

Protection of Property

1 Protective Coverings

Install protective coverings at paving and building walls adjacent to
hoi sts and kettles prior to starting the work. Lap protective coverings

not

| ess than six inch, secure against wind, and vent to prevent collection
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of noisture on covered surfaces. Keep protective coverings in place for
the duration of the roofing work.

3.2.1.2 Bi t umen St ops

Provide felt bitunmen stops or other neans to prevent bitunen drippage at
roof edges, openings, and vertical projections before hot nopped
application of the roofing nenbrane. Formfelt bitumen stops with two 300
mm 12 inch wide strips of organic ply felt. Lamnate with and set strips
into a coating of asphalt roof cenment with one-half of the width
overhangi ng the edge of the roof or opening. Were nailers are provided,
nail the strips with roofing nails spaced 300 nm 12 inch on center in
addition to enbedding in asphalt roof cenent. Protect the free portion of
each strip from danmage throughout the roofing period. After the plies of
felt are in place, fold free portion of the strips back over the roofing
menbrane and enbed in a continuous coating of asphalt roof cenent. Secure
with roofing nails spaced 75 nm 3 inch on center.

3.2.2 Equipment
3.2.2.1 Mechani cal Application Devices

Provi de and mai ntain nechani cal application devices with pneumatic tires
that operate wi thout damaging the insulation, roofing nenbrane, or
structural conponents.

3.2.2.2 FI ane- Heat ed Equi pnent

Do not place flame-heated equi pnent on roof. Provide and maintain a fire
extingui sher adjacent to flame-heated equi pnent and on the roof.

[3.2.2.3 Open Fl anme Application Equi prent

Use only open flame equi prent reconmended by the roofing materials

manuf acturer. Do not ignite open flanme equi pnent when | eft unattended.
Provide and maintain a fire extingui sher adjacent to open flane equi pnent
on the roof.

13.2.3 Primng of Surfaces

Prime all surfaces to be in contact with adhered nenbrane materials. Apply
prinmer at the rate of 3 liters per 10 sq. neters 0.75 gallon per 100 sq. ft.
or as recommended by roof nenbrane manufacturer's printed instructions to
pronot e adhesi on of menbrane materials. Allow primer to dry prior to
application of menbrane materials to prined surface. Avoid flammble
primer material conditions in torch applied nmenbrane base fl ashing
applications

[3.2.3.1 Prim ng of Concrete and Masonry Surfaces

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Include this paragraph when roofing and base
flashing are applied directly to concrete or nasonry
surfaces.

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

After surface dryness requirenents have been net, coat concrete and masonry
surfaces which are to receive roofing and base flashing uniformy with
prinmer. Allow primer to dry before application of roofing and fl ashing
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materials.
13.2.3.2 Primng of Metal Surfaces

Prime flanges of nmetal conponents to be enbedded into the roofing system
prior to setting in bitum nous materials or stripping into roofing system

3.2.4 Covering of Whod Substrate

Cover wood substrate with a | ayer of unsaturated felt or rosin-sized
bui | di ng paper | apped 50 nm 2 inch at sides and 100 nm 4 inch at ends.
Nail to hold in place prior to application of roofing system

3.2.5 Heati ng of Asphalt

Break up solid asphalt on a surface free of dirt and debris. Heat asphalt
in kettle designed to prevent contact of flane with surfaces in contact
with the asphalt. Provide visible working thernoneter and thernostatic
controls set to the tenperature limts. Keep controls in working order and
calibrated. Use inmersion thernonmeter, accurate within a tol erance of plus
or mnus one degree C 2 degrees F, to check tenperatures of the asphalt
frequently. \When tenperatures exceed maxi mum specified, renove asphalt
fromthe site. Do not permt cutting back, adulterating, or fluxing of
asphalt.

3.2.5.1 Tenperature Linmtations for Asphalt

Heat and apply asphalt at the tenperatures specified bel ow unl ess specified
otherw se by manufacturer's printed application instructions. Use
thernmoneter to check tenperature during heating and application. Have
kettle attended constantly during heating process to ensure specified
tenmperatures are nmaintained. Do not heat asphalt above its finished

bl owi ng tenperature (FBT). Do not heat asphalt between 260 and 274 degrees
C 500 and 525 degrees F for |onger than four consecutive hours. Do not
heat asphalt to the flash point (FP). Apply asphalt and enbed nenbrane
sheets when tenperature of asphalt is within plus or mnus 14 degrees C 25
degrees F of the equiviscous tenperature (EVT). Before heating and
application of asphalt refer to the asphalt manufacturer's | abel or bill of
| ading for FP, FBT, and EVT of the asphalt used.

3.3 APPLICATION

NOTE: Include requirements for tenporary roofing
and flashing when construction will require

consi derable work on roof (that is, installing
cooling towers, antennas, pipes, ducts, solar
collectors) and tenporary roofing is considered
necessary to ensure that permanent roofing is not
damaged during construction.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Apply roofing materials as specified unless approved otherw se by the
Contracting Officer. Keep roofing materials dry before and during
application. Except for aggregate surfacing, conplete application of
roofing in a continuous operation. Begin and apply only as nmuch roofing in
one day as can be conpleted that sane day. Maintain specified tenperature
for asphalt. [Provide tenmporary roofing and flashing as specified herein
prior to application of permanent roofing system] Do not apply aggregate
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surfacing until the other roofing application procedures specified herein
are conpl et ed

3.3.1 Phased Menbrane Construction

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

NOTE: Include bracketed option only when
granul e-surfaced nodified bitunen cap sheet is
specified as the built-up roof surfacing.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Phased application of nenbrane plies is prohibited. [Any delay in nodified
bi tunmen cap sheet installation will result in thorough cleaning of the
appl i ed menbrane material surface and drying imediately prior to cap sheet
installation. Primng of the applied nenbrane surface may be required at
the discretion of the Contracting Oficer prior to cap sheet installation.]

[3.3.2 Tenporary Roofing and Fl ashing

Provide watertight tenporary roofing and flashi ng where consi derabl e work
by other trades, such as installing [cooling towers,] [antennas,] [pipes,]
[ducts,] [___ ,] is to be perforned on the roof or where construction
schedul i ng or weat her conditions require protection of building interior
bef ore pernmanent roofing systemcan be installed. Do not install tenporary
roofing over permanently installed insulation. Provide rigid pads for
traffic over tenporary roofing.

3.3.2.1 Removal

Conpl etely renove tenporary roofing and flashing before continuing with
application of permanent roofing system

I 3.3.3 Base Sheet Application - CGenera

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

NOTE: Include this paragraph when either base sheet
or ventilating base sheet is specified in paragraph
DESCRI PTI ON OF ROOF MEMBRANE SYSTEM

Mechani cal |y fastened base sheets are required when
uni nsul at ed roof menbrane systemis to be applied
directly to nail abl e decks, excluding steel deck
Ventil ati ng base sheet is required when roof

menbrane is applied directly to wet fill deck
materials like |lightweight insulating or cellular
concrete and gypsum fill, and when applied over new

poured concrete decks.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: Sel ect the applicable application method.
Del ete ot her options.

Del ete requirenments for adhered base sheets where
the sheet is to be nechanically fastened through to
nai | abl e deck.

Apply base sheets at right angles to roof slope,
except on insulated roofs where nailers (insulation
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stops) have been applied at right angles to slope
and on decks sloped 1:12 25 mm per neter 1 inch per
foot or nore, apply felts parallel to roof slope.
Include requirements for applying felts to

barrel -type roofs only when applicable.

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

[[Fully adhere ][ Spot adhere ]base sheets in accordance w th menbrane
manuf acturer's printed instructions. [Provide spot adhesion with hot
asphalt applied in 300 mm 12 inch dianeter spots installed in two staggered
rows, centered 300 mm 12 inch in fromedge of the base sheet.] Roll and
broomin the base sheet to ensure full contract with the hot asphalt
application.] [On nailable substrates, nechanically fasten base sheet in
conformance with specified wind resistance requirenents and nmenbrane
manufacturer's printed instructions, and to include increased fastening
frequency in corner and perineter areas. Drive fasteners flush with no

di shing or cupping of fastener plate. Were applicable, base sheet may be
mechanically fastened in conjunction with insulation to the substrate, in
accordance with nmenbrane manufacturers printed instructions.] Apply sheets
in a continuous operation. Apply sheets with side |aps at a m ni mum of 50
mm 2 inch unless greater side lap is recomended by the manufacturer's
standard witten application instructions. Provide end |aps of not |ess
than 150 mm 6 inch and staggered a mninumof 1 meter 36 inch. Apply
sheets [at right angles to the roof slope so that the direction of water
flowis over and not against the laps] [parallel to the roof slope] [so
that plies of sheets extend fromeave |line on one side of the barrel-type
roof and 450 mm 18 inch over the center line of the crown of the roof.
Apply sheets on the other side in the sane manner, resulting in twi ce the
normal amount of roofing sheets and asphalt at the crown]. Extend base
sheets approximately 50 nm 2 inch above the top of cant strips at vertica
surfaces and to the top of cant strips el sewhere. Trimbase sheet to a
neat fit around vent pipes, roof drains, and other projections through the
roof. Retrofit roof drains nmust conformto ANSI/SPRI RD-1. Application
must be free of ridges, winkles, and buckles.

[3.3.3.1 Ventil ati ng Base Sheets
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NOTE: Include this paragraph in conjunction with
appl i cabl e portions of the above paragraph when
ventilating base sheets are specified in paragraph
DESCRI PTI ON OF ROOF MEMBRANE SYSTEM

Wiere rigid roof insulation is a conponent of the
roof system specify ventilating base sheet in the
appropriate roof insulation section

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

Apply ventilating base sheet material recomended by the roof nenbrane
manuf acturer. Extend sheets over roof cants, up vertical surfaces, and
term nate under cap flashing; at roof edges term nate sheets under outside
edge of perineter edge nailers or under gravel stop. [Top nop perforated
ventilating base sheet with a full, continuous nopping of hot asphalt.]

113.3. 4 Ply Felts
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NOTE: Apply roofing felts at right angles to the
roof slope, except that on insul ated roofs where
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surface-applied wood nailers (insulation stops) have
been applied running at right angles to roof slope
and on decks sloped 1: 6 50 nm per neter 2 inch per
foot or nore, apply the roofing felts parallel to
roof slope. Delete the add-on requirenment for
applying felts to barrel-type roofs when not
applicable.
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Ensure proper alignment of felts prior to installation. [Apply ply felts
shi ngl e fashion perpendicular to slope of roof, including application on
areas of tapered insulation that change slope direction.][Apply ply felts
parall el to slope of roof [so that plies of felt extend fromeave line on
one side of barrel-type roof and 450 mm 18 inch over center line of the
crown of roof. Apply felts on other side in same manner, resulting in

twi ce normal ampbunt of roofing felts and asphalt at crown].] Bucking or
backwater | aps are prohibited. Apply felts in a continuous operation
Provide starter sheets of felt to naintain the specified nunber of plies

t hroughout the roofing. Apply felts with side laps in accordance with the
mat eri al manufacturer's printed instructions for the nunber of plies to be
installed and in uniformalignment. Lap ends not |ess than 150 mm 6 inch
and stagger one neter 36 inch mninum Place the full width of each ply in
hot bitunen i nmedi ately behind the bitunen applicator. Lay plies free of
wrinkl es, creases, ridges, or fishnouths. Extend felts approxinmately 50 mm
2 inch above top of cant strips at vertical surfaces and to top of cant
strips elsewhere. Trimfelts to a neat fit around vent pipes, roof drains,
and other projections. Avoid traffic on nopped surfaces when the bitunen
is fluid and for a mnimum of one hour after ply application

3.3.4.1 Hot - Mopping of Ply Felts

Bond plies to each other and to the [base sheets] [substrate] with hot
asphalt. Apply felts imediately follow ng application of asphalt. Do not
wor k ahead with asphalt. At the instant felts cone into contact with
asphalt, asphalt nust be conpletely fluid, with asphalt tenperatures within
specified EVT range. Apply asphalt uniformy in a full, continuous nopping
and firmy bonding film Apply asphalt at the rate of approximately 13 kg
per 10 sq. nmeters 25 pounds per 100 sq. feet plus or minus 25 percent.
Require application rate on the high end of the application range when
mopping directly to absorptive insulation substrates of perlite and
woodfiber. As felts are rolled into the hot asphalt, inmediately squeegee,
roll or broomdown to elimnate trapped air and to provide tight, snooth

| ami nations w thout winkles, buckles, kinks, or fish nmouths. Bitunen nust
be visible beyond all edges of each ply as it is being installed. Instal

i ndividual ply and the conpl eted roof nenbrane systemfree of air pockets,
felt delam nations, ridges, creases, fishnmouths, dry laps, or blisters. Do
not lay felts dry or turn back | aps for nopping between plies.

[3.3.4.2 Backnailing of Ply Felts
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NOTE: Backnailing is required generally for slopes
of 25 mm 1 inch or greater for Type Ill asphalt, 15
mm 1/ 2 inch for Type | asphalt at a naxi mum backnai
spaci ng of 305 mm 12 i nches. However, due to
techni cal inprovenents in today's materials and

nmet hodol ogy, backnailing is becomi ng obsol ete.

On low slope roofs 15 nmnm 1/2 inch to 1 inch per
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foot,) depending on the products used, apply felts
shi ngl e fashi on, perpendicular to slope, starting at
t he | owest point.

On slopes greater than 25 mm 1 inch, require
backnailing and install nailers of the sane

t hi ckness as the roof insulation. Run felts
parallel to slope and nail through the back edge of
the felts into the nailers

When roof slope exceeds 1:6 50 nm per nmeter 2 inch
per foot include the applicable paragraphs on
backnailing. For insulated roofs, delete the second
bracketed option. For uninsul ated roofs on nail able
decks, delete the first bracketed option and include
only the second.

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

Unl ess ot herwi se reconmended by the roof nmenbrane manufacturer and approved
by the Contracting Officer, [provide mininum90 mm 3-1/2 inch wide nailing
strips matching insulation thickness and applied perpendicular to roof

sl ope for backnailing of roof nenmbrane. Space nailing strips as
recomended by the nenbrane nmanufacturer, but not exceeding 5 neters 16 feet
on center unless approved otherw se by the Contracting Officer. Coordinate
the nailer installation with insulation requirenents. As the felt plies
are installed, nail each ply 25 nmm 1 inch fromthe |eadi ng edge at each
nailer line.] [fasten each felt ply 25 nm 1 inch fromthe |eading edge and
spaced at maxinmum5 m 15 feet on center along the |eading edge.] Provide
fasteners with a 25 mMm 1 inch dianeter netal cap or fasten through 25 mm 1
inch dianeter caps. Set fasteners firmand flush w thout puncturing felt
ply. Conceal fasteners with succeeding plies of felt.

13.3.4.3 Val | eys and Ri dges

3.

Val | eys: Apply roofing at valleys and waterways in the follow ng nmanner

Conti nue base sheets across valleys and termnate 450 nillineter 18 inch
fromthe vall ey.

Continue felt plies across valleys and terminate 300 millimeter 12 inch
fromthe valley. Term nate exposed laps on a line 300 millineter 12
inch from and parallel to, the gutter valley. Provide two plies of
felt, 225 and 300 mllinmeter 9 and 12 inch w de, successively nop in
over each felt Iine of the term nation

If the application can be conpleted without winkles, buckles, or
fishmouths and if side |laps do not face the direction of drainage,
roofing felts and base sheets may be |l aid continuously across or
parallel to shall ow valleys such as those fornmed by reverse-sl ope
roofs. For this application, reinforce valleys with one ply of felt,
900 millimeter 36 inch wide, center on the valley gutter and lay in a
solid nopping of asphalt over the top ply of roofing.

3.5 Menmbrane Fl ashi ng
Provide two plies of nodified bitunen menbrane strip flashing and sheet
flashing in the angles formed where the roof deck abuts walls, curbs,

ventil ators, pipes, and other vertical surfaces, and where necessary to
make the work watertight. Top ply of flashing nust be granul e-surfaced
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nmodi fi ed bitumen nenbrane. Install flashing after plies of roof nenbrane
felt have been applied but before aggregate surfacing is applied. Cut at a
45 degree angle across ternminating end |ap area of cap nmenbrane prior to
appl yi ng adj acent overl apping cap nmenbrane. Press flashing into place to
ensure full adhesion and avoid bridging. Ensure full lap seal in all lap
areas. Mechanically fasten top edge of base flashing 150 nm 6 inch on
center through mninmum25 mm 1 inch dianeter tin caps with fasteners of
sufficient length to enbed nminimum25 nm 1 inch into attachnment
substrate.[ Apply matching granules in any areas of asphalt bl eed out
while the asphalt is still hot.] Apply nenbrane liner over top of exposed
nail ers and bl ocking and to overlap top edge of base flashing installation
at curbs, parapet walls, expansion joints and as otherw se indicated to
serve as waterproof |ining under sheet netal flashing conponents.

3.3.5.1 Strip Flashing

Set prined flanges of sheet netal flashings to be incorporated into roofing
systemin a uniformcoating of asphalt roof cenment not |less than 1/16 inch
thick applied over the ply felts. Strip-in with one |ayer of snpoth
surface nodi fied bitumen nenbrane and cap with granul e-surfaced nodified

bi tunmen menbrane. Set strip flashing in hot asphalt or cenment to the tops
of the flanges, roofing nenbrane, and to each other. Use coatings of
asphalt roof cement not less than 1/16 inch thick for ply felt. Use hot
asphalt or nodified bitunmen cenent for nodified bitunen sheets. Extend
first stripping ply not less than 100 mm 4 inch beyond outer edge of flange
onto roof menbrane. Extend each additional ply 100 mm 4 i nch beyond the
edge of the previous ply.

[3.3.5.2 Menmbrane Fl ashing at Roof Drain

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

NOTE: Include these requirements where roof drains
are provided. Roof drains are specified in Section
22 00 00 PLUMBI NG, GENERAL PURPCSE. Flashings for
roof drains are specified in Section 07 60 00
FLASH NG AND SHEET METAL.

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

Extend roofing plies to edge of drain bow opening at roof drain deck
flange. Neatly fit and press prined roof drain flashing into heavy coat of
asphalt roof cenment applied to top of roofing plies. Strip in and

conpl etely cover flashing with two |ayers of nodified bitunmen sheet,
extending the first sheet 150 nm 6 inch on the roofing beyond the edge of
flashing. Extend the cap sheet 150 mm 6 inch beyond the previous flashing
ply. Bond the two layers to the netal flashing and to each other with hot
asphalt. Securely clanp nenbrane, metal flashing, and strip flashing in
the flashing clanping ring. Secure clanps so that strip flashing and netal
flashing are free fromwinkles and folds. Trimnenbrane, flashing, and
stripping flush with inside of clanping ring.

I 3.3.5.3 Pre-fabricated Curbs

Anchor prefabricated curbs securely to nailer or other base substrate as
i ndicated and flash with nodified bitunen flashi ng nenbrane.

13.3.5.4  Set-On Accessories

Were pipe or conduit bl ocking, supports and simlar roof accessories are
set on the nenbrane, adhere wal kpad material to bottom of accessories prior
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to setting on roofing menbrane. Install set-on accessories to permt
normal novenent due to expansion, contraction, vibration, and simlar
occurrences w thout danagi ng roofing menbrane. Do not mechanically secure
set-on accessories through roofing nenbrane into roof deck substrate.

3.3.5.5 Li ght ning Protection

Flash or attach lightning protection system conponents to the roof nmenbrane
in a manner acceptable to the roof nenbrane manufacturer

[3.3.6 Roof Wal kpads

Install wal kpads at roof access points and where ot herw se indicated for
traffic areas and for access to nechani cal equi pnent, in accordance with
the nodified bitunen sheet roofing manufacturer's printed instructions.
Provi de nminimum 150 mm 6 i nch separati on between adj acent wal kpads to
acconmodat e drai nage. Provide wal kpad [or an additional |ayer of cap
sheet] under precast concrete paver blocks to protect the roofing.

I 3.3.7 El evated Metal [Wal kways] [and] [Pl atforns]

Provi de protection mat of wal kpad nmaterial, or other material approved by
the Contracting Oficer, at all surface bearing support |ocations.

13.3.8 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
wal kpad [or nodified bitunmen cap sheet] applying over the conpleted roof
membrane.
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NOTE: Include only the applicable surfacing, delete
t he ot her option.

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

[3.3.9 Aggr egat e Surfacing

After conpl etion of roof nenbrane ply and flashing installation, and
correction of tears, gouges or other deficiencies in the installed work,
apply aggregate surfacing. Uniformy flood coat the surface with hot
asphalt at a rate of approximate 2.9 kg 60 pounds per square. Wile
asphalt is still hot, apply gravel aggregate surfacing material at a rate of
19.5 kg 400 pounds per square. Provide for full and uniform coverage of
the roof surface. Approximtely 50 percent of the aggregate nust be
solidly adhered in the asphalt.

I 3.3.10 Granul e-Surfaced Mdified Bitunen Cap Sheet
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NOTE: Include the option of hot asphalt or torch
application of cap sheet where pernissible. Torch
appl i ed cap sheet can be applied over hot nopped
menbrane plies.

Where finished appearance of the roof is of
consequence, include the bracketed requirenent for
granul e application in areas of bitumen bleed out.

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

SECTION 07 51 13 Page 33



I nspect underlying applied menbrane and repair free of damage, hol es,
puncture, gouges, abrasions, and any other defects, and free of noisture,

| oose materials, debris, sedinments, dust, and any other conditions required
by the nenbrane manufacturer prior to cap sheet installation. Provide
cleaning and artificial drying with heated bl owers or torches to ensure
clean, dry surface prior to cap sheet application. Wen delays in cap
sheet installation may have occurred, do not apply cap sheet if underlying
material s have been exposed to rain or frozen precipitation within the
previous 24 hours. Unroll cap sheet nmenmbrane and allow to relax a nininmm
of 1 hour prior to installation and as otherw se recomended by the
menbrane manufacturer. Apply cap sheet in sane direction as the underlying
felt plies. Aign cap nmenbrane and apply with mininmum 75 nm 3 inch side

| aps and m ni mum 150 mm 6 i nch end | aps and as ot herw se required by
menbrane manufacturer. Set cap sheet in hot asphalt. Cap sheet nmay be
torch applied with approval of the Contracting Officer and witten approva
of the felt nmenbrane manufacturer, and as recommended by the nodified

bi t unen nmenbrane manufacturer. Cut at a 45 degree angl e across sel vage
edge of cap nenbrane to be overlapped in end lap areas prior to applying
overl apping cap nenbrane.[ Apply matching granules in any areas of bitunen
bl eed out while the bitumen is still hot]. Mnimze traffic on newy
installed cap sheet nenbrane.

[3.3.10.1 Backnai l i ng of Cap Sheet Menbrane
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NOTE: Include this paragraph for roof slopes
greater than or equal to 1:6 50 mm per neter 2 inch
per foot. Coordinate with insulation Section

07 22 00 ROCF AND DECK | NSULATI ON and nai |l er

requi renents Section 06 10 00 ROUGH CARPENTRY to

al l ow for backnailing of the menbrane.
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Unl ess ot herwi se reconmended by the roof nmenbrane manufacturer and approved
by the Contracting Officer, install the nodified bitumen cap sheet to
provide for end laps at nailer locations. Nail the nodified bitunen cap
sheet at the end lap area across the width of the sheet. Nail within 25 mMn
1 inch of each edge of the sheet and at 200 nmto 215 M 8 to 8-1/2 inchon
center across the width of the sheet in a staggered fashion. Provide nails
with a 25 mfm 1 inch dianeter netal cap or nail through 25 nm 1 inch

di aneter caps. Cover nails by overl appi ng adj acent upslope sheet at the
end | ap area.

113.3.11 Correction of Deficiencies

Where any formof deficiency is found, take additional neasures to
determne the extent of the deficiency and performcorrective actions as
directed by the Contracting Oficer.[ Were interply noppings are too
light, apply additional two plies of felt in full noppings of asphalt.
Apply with 100 mm4 inch side and end | aps. Where free water, skips,
excessive voids, dry laps, desponding or any form of del anination are

di scovered between the plies, renove and rebuild affected area. Correction
of inadequate nunber of plies, inproper lap widths, or non-uniform or
excessi ve asphalt nopping nust be as directed by the Contracting O ficer.]
Where insulation is found to be wet, renove insulation and provi de new
built-up roofing and insul ation
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3.3.12 Cean Up

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

3.4 PROTECTI ON OF APPLI ED ROCFI NG
3.4.1 Protection Agai nst Misture Absorption

When precipitation is inmminent and at the end of each day's work, protect
appl i ed roofing as foll ows:

[3.4.2 Water Cutoffs

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: Include this paragraph when roof insulation
is a substrate for the nodified bitunen sheet
roofing.

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

Straighten insulation line using | oose-laid cut insulation sheets and sea
the terninated edge of nodified bitunen roofing systemin an effective

manner.[ Seal off flutes in netal decking along the cutoff edge.] Renobve
the water cutoffs to expose the insulation when resum ng work, and renopve
the insulation sheets used for fill-in.

13.4.3 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.

3.4. 4 Tenporary Wl kways, Runways, and Pl atforns

Do not permt storing, wal king, wheeling, and trucking directly on applied
roofing materials. Provide tenporary wal kways, runways, and platforns 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.

[3.4.5 d aze Coat

Use light glaze coating of bitunen to waterproof roof areas requiring
extended tinme to conplete. d aze coating nust be at the discretion of the
Contracting Oficer. Apply bitumen glaze coat on exposed felts at a rate of
0.25 kg to 0.50 kg per square neter 5 to 10 pounds per square. Lower
application rates, in accordance w th nenbrane nmanufacturer's
recomendati ons, may be required when nodified bitunmen cap sheet surfacing
is specified. Provide valleys and | ow areas that nmay pond water with gl aze
coating.

13.5 FI ELD QUALI TY CONTRCL

Performfield tests in the presence of the Contracting Oficer. Notify the
Contracting O ficer one day before perforning tests.

3.5.1 Test for Surface Dryness

Bef ore application of insulation or nenbrane materials and starting work on
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3.

the area to be roofed, performtest for surface dryness in accordance with
the follow ng:

a.

5.2

Foani ng: When poured on the surface to which materials are to be
applied, one pint of asphalt when heated in the range of 176 to 204
degrees C 350 to 400 degrees F, must not foam upon contact.

Strippability: After asphalt used in the foamng test application has
cool ed to anbi ent tenperatures, test coating for adherence. Shoul d a
portion of the sanple be readily stripped clean fromthe surface, do
not consider the surface to be dry and do not start application

Shoul d rain occur during application, stop work and do not resune unti
surface has been tested by the nmethod above and found dry.

Prior to installing any roof systemon a concrete deck, conduct a test
per ASTM D4263. The deck is acceptable for roof system application
when there is no visible noisture on underside of plastic sheet after
24 hours.

Construction Monitoring

During progress of the roof work, performvisual inspections to ensure
conmpliance with specified paraneters. Additionally, verify the foll ow ng:

a.

b

Equi pnent is in working order. Metering devices are accurate.
Materials are not installed in adverse weat her conditions.

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

Nai | ers and bl ocki ng are provided where and as needed.

I nsul ation substrate is snooth, properly secured to its substrate,
and wi t hout excessive gaps prior to nmenbrane application

The proper nunber, type, and spacing of fasteners are installed.
Materials conply with the specified requirenents.

Al materials are properly stored, handl ed and protected from
noi sture or other danages.

Asphalt is heated and applied within the specified tenperature
parameters.

Hot asphalt application is provided uniformy for voidless
coverage and as necessary to ensure full adhesion of materials.
Materials are set in place while asphalt is within the specified
t enperature range.

The proper number and types of plies are installed, with the
speci fied overl aps.

Appl i ed menbrane surface is inspected, cleaned, dry, and repaired
as necessary prior to cap sheet installation

Mermbrane is wi thout ridges, winkles, kinks, fishnouths, or other
voi ds or del am nati ons.
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Install er adheres to specified and detail ed application paraneters.

Associ ated flashings and sheet nmetal are installed in a tinely
manner in accord with the specified requirenments.

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

[3.5.2.1 Manuf acturer's | nspection

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

NOTE: Include this paragraph when nmanufacturer's

i nspection of work is required. Select desired
frequency of nanufacturer inspection and coordinate
with text of optional 2nd and 3rd bracketed
sentences.

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

Manuf acturer's technical representative nmust visit the site a m ni mum of
three [ | ] times [once per week] during the installation for purposes of
reviewing materials installation practices and adequacy of work in place.]|
I nspect during the first 20 squares of nenbrane installation, at m d-point
of the installation, and at substantial conpletion prior to surfacing
application, at a mininum Additional inspections nust 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 nust be
performed as requested by the Contracting Officer.] After each inspection
submit a report, signed by the manufacturer's technical representative to
the Contracting Oficer within 3 working days. The report nust note
overall quality of work, deficiencies and any other concerns, and
recommended corrective action

13.5.3 Sanpl es of Built-Up Roofing

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

NOTE: This requirenment is included for optiona
enforcenent at the discretion of the Contracting
Oficer. It is not the intent to require cut
sanmpl es on all roof projects.

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

After application of specified roofing felts and prior to applying
surfacing, take field sanples of built-up roofing as directed by the
Contracting Officer. Take and test sanples in accordance with ASTM D3617
and at | ocations selected by the Contracting Officer inmediately prior to
cutting. Cut 100 nmm by 1000 mMm 4 inch by 40 inch sanples across felt |aps
in a manner to expose the specified nunber of plies. The 100 nm 4 inch
edge nust coincide with an edge lap of felt and not be positioned over an
end lap. Use 100 nm by 1000 mm 4 inch by 40 inch sanples for visua

i nspection. The Contracting Oficer will inspect the sanples for the
speci fied nunber of plies, bond between plies, skips in interply noppings,
uni form asphal t noppi ng, presence of excessive voids or large voids in the
ply construction, presence of harnful foreign materials, visible presence
of moisture in the sandwi ch and wet insulation. Use 300 nm by 300 nm 12
inch by 12 inch cut sanples to calculate bitunmen quantities in accordance
with  ASTM D3617 and directed by the Contracting Officer. Do not proceed
with surfacing until all deficiencies disclosed as a result of cut tests
have been corrected and approved by the Contracting Oficer. \Were cuts
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are not retained by the Contracting O ficer or disposed, set cut strip back
in cut area and patch as specifi ed.

3.5.3.1 Nunmber of Cut Tests

Take cut sanples as directed by the Contracting Oficer for quality
assurance validation or as necessary to determ ne the extent of
deficiencies discovered in the construction. Except where cut sanples are
taken to investigate deficiencies, provide no nore than two cut sanpl es per
1000 square nmeters 100 squares or one cut sanple fromeach day's work

3.5.3.2 Sanpl e Cutting Device

Provide a rectangular, 100 mm by 1000 mMmm 4 inch by 40 inch tenplate and 300
mm by 300 mm 12 inch by 12 inch tenplate, of a type that will permit
accurate cutting of sanples with standard roofing knives. Keep cutting
edge of knife clean by washing in solvent after each cut.

3.5.3.3 Pat ching Cut-Qut Area

I medi ately after inspection, replace cut-out sanple. Wen sanple is
needed for |aboratory anal ysis or other circunstance makes it unavail abl e,
substitute a new section of equivalent size and structure. For
non- nai | abl e decks, replace sanple in hot asphalt. For nail abl e decks,
insert one ply of ply felt into opening fromwhich sanple was taken and
sprinkle nail to hold in place; coat felt heavily with asphalt roof cenent
and press cutout sanple firmy into asphalt roof cenent. Repair area of
cut with new patch of the same nunmber of plies as the primary roof

menbrane. Extend the first ply mninmum 150 nm 6 inch all around the cut
area. Extend each additional ply mninum 100 nm 4 inch beyond the previous

ply.
[3.5.4 Roof Drain Test

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

NOTE: Include this paragraph when roof drains are
required. Consult with structural engineer to
verify loading capability of roof structural system
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After roofing systemis conplete except for surfacing, performthe
followi ng test of roof drains and adjacent roofing for watertightness.

Plug roof drains and fill with water to edge of drain sunp for 8 hours. Do
not plug secondary overflow drains at same tinme as adjacent prinmary drain.
To ensure sone drai nage fromroof, do not test all drains at sanme tine.
Measure water at beginning and end of the test period. Wen precipitation
occurs during test period, repeat test. Wen water level falls, renpve

wat er, thoroughly dry, and inspect the installation. Repair or replace
roofing at drain to provide for a properly installed watertight flashing
seal. Repeat test until there is no water |eakage.

]1[3.6 | NFRARED | NSPECTI ON

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

NOTE: This optional requirenment should be included
only under special circunstances and on roof systens
conduci ve to effective infrared scanning, or as
otherwi se instructed. This section nmay be necessary
at project locations where infrared inspections
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cannot be perforned during construction due to
climate or other adverse conditions.
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[Eight][___ ] nonths after conpletion of the roofing system the
Contractor nust inspect the roof surface using infrared (I R) scanning as
specified in ASTM C1153. Wiere the IR inspection indicates noisture
intrusion, replace wet insulation and damaged or deficient naterials or
construction in a manner to provide watertight construction and maintain
the specified roof systemwarranties.[ Coordinate infrared inspections
wi th buil ding envel ope commi ssioning activities.]

13.7 I NFORVATI ON CARD

For each roof, furnish a typewitten information card for facility records
and a photoengraved 1 nm 0. 032 inch thick alum numcard for exterior
display. Card nust be 215 nmby 275 nm 8-1/2 by 11 inch m ni num
identifying facility nane and nunber; |ocation; contract nunber;

approxi mate roof area; detail ed roof systemdescription, including deck
type, nenbrane, nunmber of plies, method of application, manufacturer,

i nsul ati on and cover board system and thickness; presence of tapered
insulation for primary drai nage, presence of vapor retarder; date of
conmpletion; installing contractor identification and contact information
menbrane manufacturer warranty expiration, warranty reference nunber, and
contact information. |Install card at roof top or access |ocation as
directed by the Contracting O ficer and provide a paper copy to the
Contracting Oficer.

-- End of Section --

SECTION 07 51 13 Page 39



