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Definitions

built-up roof (BUR): A continuous, semi-flexible roof
membrane consisting of multiple plies of saturated
felts, coated felts, fabrics or mats assembled in place
with alternate layers of bitumen and surfaced with
mineral aggregate, bituminous materials, a liquid-
applied coating or a granule-surfaced cap sheet.
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Definitions — cont.

polymer-modified bitumen:

(1) A bitumen modified by including one or more
polymers (e.g., atactic polypropylene, styrene
butadiene styrene);

(2) Composite sheets consisting of polymer-
modified bitumen often reinforced with various
types of mats or films and sometimes surfaced
with films, foils or mineral granules.

Built-up roof (BUR) membrane

Photo credit: Structural Research, Inc.
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Polymer-modified bitumen membrane

Photo credit: Structural Research, Inc.
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Built-up roof membrane roof systems

e Components

e Terminology

e Ply configurations
e Surfacings

e Flashings

e Application

e Code compliance
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BUR components

e Ply sheet:

— Organic: ASTM D226, Type | (No. 15) & Il (No. 30)
— Fiberglass: ASTM D2178, Type IV & VI

e Bitumen:

— Asphalt: ASTM D312, Types, |, II, lll & IV
— SEBS-modified asphalt: ASTM D6152

— Wax-modified asphalt: ASTM D8051

— Coal tar: ASTM D450, Type | & II
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Designation: D312/D312M - 16a

Standard Specification for
Asphalt Used in Roofing’

T standand i scued e the s designaion D3 1UDSI2M

of orginal sdopion or, i th cas of rvision, (e yoar of st reison. A e n paen e

e mamber mmedisely following e desgastion indicates the year
c indicates e yoar of bt espproval

This standard has bea apprmed for use by apencies of the US.

1. Seope

1.1 This specification covers four types of asphalt intended
for use in built-up roof construction, construction of some

or eapgeval.
Depanmen o Deense

DI40/D140M Practice for Sampling Asphalt Materials
DI079 Terminology Relating to Roofing and Waterproofing
D2042 Test Method for Solubility of Asphalt Materials in

TABLE 1 Physical Requiremants of Asphalt in Roofing

2 DO I6A
= For ASTM standarts, visit the ASTM ik, W ssmorg, or
contct ASTM Cusomer Sevice ot v @astm cey. For Ansal Book of ASTM
Sindards vohue formatios, efert e siandan's Docume Summmary age 58
he ASTM websi.

“The Lt approved vemsion of this bistorcal sandand is referenced o1
v smos

70 B 070,
Copyihe by ASTA 1o ] Sghes esrved);Sem N 26 150513 EST01T |
Devalosiedpasied by

5.1.7 EVT—Test Method D4402/D4402M.

6. Tnspection
6.1 Inspection of the material shall be agreed upon between
the purchaser and the seller as part of the purchase contract.

P 10428 260 Ui S

Type | Type Il Type Il Type IV
Property _ P _ ype _ e _ YPE
Min Max Min Max Miin Max Min Miax
Softening paoint, °C [7F] 57 [135] 88 [151] 70[158] BO [17E] BS [185] 26 [205] oo [210] 107 [225]
Flash point, °C [*F] 302 [575] 302 [573] 302 [575] 302 [575]
Panetration, units:
at 0°C [32°F] 3 [ [3 6
at 25°C [777F] 18 [24] 18 40 15 a5 12 25
at 46°C [115°F] 20 180 100 20 75
Ductiity at 25°C [77°F. cm 10.0 30 25 - 15
Salubiliy, % =] 98 39 ]
EVT, "G ["F]
At 125 cPs 221 [430] 235 [455]
AL TS cPs 243 [470] 252 [485]
D113 Test Method for Ductility of Bituminous Materials  purchaser and the seller, Test Method D36/D36M shall be used
(Withdrawn 2016) as the referee method.
5.1.3 Flash Point—Test Method D92.
Tmmn i under he juridiction of ASTM Commitiss DOS on 5.1.4 Penetration—Test Method DS/DSM.
5.1.5 Du Method D113.
n Sty B Biks 516 Solubility—Test Method D242 or D7553. In cases
‘Carent o sproved De. 15, 2016 Pubihed Decemer 2016, Orgioaty  Where @ cisagreement exists between the purchaser and the
% ast previous edition agproved in 2016 as D32D312M— 16 seller, Test Method D2042 shall be used as the referee method.

BUR components

==

-
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Terminology

SIDE LAP

HEAD LAP

\ ST

A% \%\x\
A

EXPOSURE 4/

@ Wiscnsin
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Two-ply configuration
Metric-sized ply sheet
18 9/16" EXPOSURE
e For 36-inch-wide ply sheets, 2-ply exposure is 17 inches
12
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Three-ply configuration

Metric-sized ply sheets

12 716" EXPOSURE

@m For 36-inch-wide ply sheets, 3-ply exposure is 11% inches

13

Four-ply configuration

Metric-sized ply sheets

9 516" EXPOSURE ‘ ‘

@m For 36-inch-wide ply sheets, 4-ply exposure is 8% inches
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BUR surfacings

e Flood coat and aggregate:

— Approx. 400 lbs./sq. of aggregate in an asphalt flood
coat of about 60 Ibs./sq.

e Fluid-applied coatings:
— Bituminous emulsion (black): ASTM D1227
— Aluminum (silver): ASTM D2824
— Acrylic (typically white): ASTM D6083

e Cap sheets:

— Asphaltic cap sheets
— Polymer-modified bitumen cap sheets (MB system)

iz

15

Aggregate-surfaced BUR
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Fluid-applied coating
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BUR flashings

Definition

flashing: Components used to weatherproof or seal
roof system edges at perimeters, penetrations,
walls, expansion joints, valleys, drains, and other
places where the roof covering is interrupted or
terminated. For example, membrane base flashing
covers the edge of the field membrane, and cap
flashings or counterflashings shield the upper edges
of the base flashing.

19

@ Wiscnsin

OPTIONAL 1" (25 mm) X 4" (102 mm).
SHEET METAL GRAVEL STOP - 36"
(914 mm) SQUARE MIN. SEE NOTES

Ve RUBEROIC® GAFGLAS®
FLASHING

LEAD FLASHING SET IN
FLASHING CEMENT
BASE / PLY SHEETS
DECK CLAMP-

ENERGYGUARD" ROOF INSULATION
-TAPER INSULATION
24" (610 mm) DOWN TO DRAIN

DECK

1. MINIMUM 30" (762 mm) SQUARE, 2-1/2-LB. TO 4-LB. (1.13 kg TO 1.81 kg) LEAD OR 16-OZ. SOFT COPPER FLASHING,
SET PRIMED FLANGE IN ROOF CEMENT IN MOP MB, SA MB, COLD MB, OR BUR. SET PRIMED FLANGE IN
HEAT-SOFTENED MEMBRANE ON TORCH APP OR HW SBS SYSTEMS. PRIME TOP SURFACE BEFORE STRIPPING.
2. MEMBRANE PLIES, METAL FLASHING, AND FLASHING PLIES EXTEND UNDER CLAMPING RING.

3. STRIPPING FELTS EXTEND 4° (102 mm) AND 8" (203 mm) BEYOND EDGE OF FLASHING SHEET, BUT NOT BEYOND
EDGE OF SUMP. INSTALL STRIPPING BEFORE INSTALLATION OF CAP SHEET OR GRAVEL.

GAFGLAS | e
w RUBEROID ROOF DRAIN DETAIL 08 | MB/BUR

sssss

NTS. 70114
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COUNTER FLASHING

GROMMET FASTENERS
APPROX. 18" O.C.

IA. CAP NAILS
6" 0.C. AT TOP EDGE

PREFABRICATED
METAL CURB

2X4 NOMINAL
WOOD NAILER

INSULATION

FESCANT PLUS.

NoTES:

REFER TO JOHNS MANVILLE WEBSITE (www.jm.com) FOR MOST UP-TO-DATE INFORMATION.

*AN SBS BACKER PLY EXTENDING 2 MIN. FROM TOE OF CANT IS REQUIRED FOR EXTENDED TERM 25 AND 30 YEAR GUARANTEES.
HEIGHT OF CURB TO BE ADJUSTED WITH NAILERS. IT IS PREFERRED TO RAISE ROOF HATCH WITH NAILERS TO EXTEND
FLASHING HEIGHT.

& MIN.

4" MIN. (1 FLASHING)

OrR
/g 2 FLASHINGS)

4. TV VERTICAL WOOD CURD SHOULD B FASTENED To THE DECK ONLY.
% cina meutanion S
7 DT COTLAS NG £ Qe o8 AL AL
. o, on msco <HPULD SE DESIGNED AND CONSTRUCTED IN ACCOROANCE WIH
O D AL AENENTS Do PROTECT SPEEaH AT THESE CONPONENTS SHSOLD BE REVIEWED ANt SPPRGVED
A T 1 EQURED O AL VERTCA PRSI % S o0 o SRS
10 PEASE SEE STTUNINOUS FLASHING SYECIICATIONS FOR A FULL DESCRIPTION OF INSTALATION
e A o e e o o
e PREFABRICATED CURB
DFE-8 T ’
BUR o sl _’:.m;,..unmm‘:.mﬁ%
S - S e e
s | esns | B SRR | johns Manvitle
NOTES.

MODIFIED BITUMEN GRANULE
SURFACED FLASHING STRIP
INTERPLY REQUIRED FOR
15 8 20 YEAR SYSTEMS
MULTHPURPOSE
MB FLASHING CEMENT

178" (3 mm) MIN
BLEED-OUT REQUIRED

1. REFER TO FIRESTONE WEBSITE FOR MOST
CURRENT INFORMATION AT firestonsbpc. com
REFER TO DETALS MB-RE-10, MB-RE-11, OR
ME-RE-12 FOR THE APPROPRIATE
ATTACHMENT METHOD.

FOUR PLY BUILT UP ROOF

ASPHALT IS APPLIED UNIFORMLY TO EACH
PLY AT EVT, AT A RATE OF 25 LBS
PER 100 SQ/FT OF ROOF SURFACE (£15%)

[ MAxmuMWARRANTY. 20 YEARS

GRAVEL STOP EDGE USING STRIP FLASHING

o DETAIL NO.

Firestone

UILDING PRODUCTS

NOBODY COVERS YOU BETTER.
varw firesionebpco com

ASPHALT SYSTEMS ac

ame svsTens: BUR

01/17/2014 BU'RE-B

NOT TO SCALE

WISCONSIN
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The NRCA Roofing Manual

CONCRETE

INSTALL APPROPRIATE SEALANT
(E.G., POLYURETHANE) AND TOOL TO
FACILITATE WATER RUNOFF

CONCRETE FASTENERS

SHEET-METAL COUNTERFLASHING—
SEE NOTES 5 AND 6

COMPRESSIBLE ELASTOMETRIC
SEALANT OR TAPE TO SPAN
IRREGULARITIES

OPTIONAL: TEMPORARY SEAL

REINFORGEMENT

e FASTENERS APPROX.8° 0C.

PRIME CONCRETE TO TOP.
OF BASE FLASHING

OPTIONAL: EXTENDED FIELD PLIES
ABOVE TOP OF CANT

MEMBRANE FLASHING SHEET
ADHERED TO BACKER

Y
4 & MiNNUM
FLASHING HEIGHT e
N I

ermission granted to Mark Graham at NRCA.

No further reproductions authonzed. Oct 04, 2016.

1. s 0T

FOR OIFFEREATIAL HOVEMENT SETVEEN THE DECK AV WALL.
 BF ATWOFTEGE REGLET AND GOUNTERFLASHING (SEE THE FTRODUTION OF THE GONSTRUGTION
LS GHAPTER FOR SHEETETAL COUNTERFLASSING OPTIONS)

A
2 THIS DETAL DOES NOT ALLOW ¢
3, COUNTERFLASHING DETAR. WA
i
T

ety e NG SECTION OF THE s ;
COMENRATIONAND. o RERGOFIG FOR BESK VT OPTONS FoR
CoRTER A NGS,
2B o Rertnro nemmoCroor Iromuo
§ BASE FLASHING WITH SURFACE-MOUNTED COUNTERFLASHING AT
s CCONCRETE WALL (HOT-, COLD- OR TORCH-APPLIED FLASHING
g SYSTEMS)
& 2015 Nor DRAWN TO SCALE MB-4

398  The NRCA Roofing Man
Cuplor 10— Cosiucon Do

mbrane Roof Systems—2015

23

Bitumen heating
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Rooftop bitumen handling

- }

25

Mop application
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Mechanical felt-layer application

iz

27

Flood coat and aggregate application
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Building code compliance

1507.10 Built-up roofs. The mstallation of built-up roofs
shall comply with the provisions of this section.
1507.10.1 Slope. Built-up roofs shall have a desipn slope
of not less than one-fourth unit vertical in 12 units honi-
zontal (2-percent slope) for drainage, except for coal-tar
built-up roofs that shall have a design slope of not less
than one-eighth unit vertical in 12 units horizontal (1-per-
cent slope).
1507.10.2 Material standards. Built-up roof covering
materials shall comply with the standards in Table
1507.10.2 or UL 55A.

International Building Code, 2018 Edition

TABLE 1507.10.2
BUILT-UP ROOFING MATERIAL STANDARDS

MATERIAL STANDARD STANDARD
Acrylic coatings used in roofing ASTM D 6083
Apggregate surfacing ASTM D 1863
Asphalt adhesive used in roofing ASTM D 3747

Asphalt cements used in roofing

ASTM D 3019; D 2822,
D 4586

Asphalt-coated glass fiber base sheet | ASTM D 4601

. . ASTM D 1227, D 2823,
Asphalt coatings used in roofing D 2824. D 4479
Asphalt glass felt ASTMD 2178
Asphalt primer nsed in roofing ASTMD 41

Asphalt-saturated and asphalt-coated
organic felt base sheet

ASTM D 2626

Asphalt-saturated organic felt {perfo-
rated)

ASTMD 226

Asphalt used in roofing ASTMD 312

Coal-tar cements used in roofing ASTM D 4022; D 5643
Coal-tar saturated organic felt ASTM D 227

Coal-tar pitch used in roofing ASTM D 450; Type Lor I
Coal-tar pri i

dwﬁﬁ;ﬁﬂﬁ“ﬁig ASTMD 43

Glass mat, coal tar ASTM D 4990

Glass mat, venting type ASTM D 4897

Mineral-surfaced norganic cap sheet

ASTM D 3509

Themmoplastic fabrics used in roofing

ASTM D 5665, D 5726

Polymer-modified bitumen sheet

membrane roof systems

Surfacings

Flashings

e Components

Application methods
Membrane configurations

Code compliance
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MB sheet composition

e Bitumen:

— Atactic polypropylene (APP)

— Styrene butadiene styrene (SBS)
e Reinforcement:

— Fiberglass mats

— Polyester mats

— Combination mats
e Sheet surfacing:

— Smooth (unsurfaced)

— Mineral granules

@ Wit — Foil

31

ASTM product standards

APP base sheet:
e ASTM D6509 — fiberglass
APP cap sheets:
e ASTM D6222 — polyester

Grade G and S classifications

@ Wiscnsin

e ASTM D6223 — polyester and fiberglass combo
Note: Each cap sheet also has Type | and I, and

32
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ASTM product standards — cont.

SBS base and cap sheets:
e ASTM D6162 — polyester and fiberglass combo.
e ASTM D6163 — fiberglass

e ASTM D6164 — polyester

Note: Each of the above cap sheets have Type |, Il & 11,
and Grade G and S classifications

SBS cap sheet:
e ASTM D6298 — foil surface

Note: The above cap sheet has Type | & Il classifications

33
MB sheet application methods
e Torch application
e Mop application
e Cold-adhesive application
e Self-adhering application
Guicss
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Torch-applied application

Mop application
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Cold-adhesive application

37

Self-adhering application
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MB membrane configurations

SURFACING
(AS REQUIRED;

in FM’s RoofNav

@—w,‘sza—;;.'N

576,525 MB configurations

SURFACING
{AS REGUIRED)

39

MB cap sheet layout

18" MIN,
STAGGER

— ~—— END LAP

— ~—— END LAP

SIDE LAP

~—— END LAP

MINIMUM END-LAP STAGGER IN A
POLYMER-MODIFIED BITUMEN ROOF SYSTEM

@—w;sza—;;;N

HEADER SHEET DETAIL IN A POLYMER-MODIFIED

BITUMEN ROOF SYSTEM

40
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MB surfacings

e Unsurfaced (smooth or granule-surfaced sheet)
e Fluid-applied coatings:
— Bituminous emulsion (black): ASTM D1227
— Aluminum (silver): ASTM D2824
— Acrylic (typically white): ASTM D6083
* Flood coat and aggregate:

— Approx. 400 Ibs./sq. of aggregate in an asphalt flood
coat of about 60 Ibs./sq.

41

CONTINUOUS CLEAT WITH 1° (25 mim)
MINIMUM LEG

— TAPERED BLOCKING TO PROVIDE SLOPE

| FASTENERS APPROX, 24° (510 mm) O.C.

+— RUBEROIC GAFGLAS” WALL FLASHING
IN 6" (152 mm) OVERLAP OF BASE FLASHING

FASTENERS MAXIMUM § (203 mm) O.C, FOR
HEIGHTS UP TO 12" (306 mem) AND 4" (102 men]
©.C FOR HEIGHTS ABOVE 12" (308 men)

ENERGYGUARD” CANT STRIP
- SET N BITUMEN

|- ruaerOIT GAFGLAS' BASE FLASHING

RUBEROIS GAFGLAS” MEMBRANE
BASEPLY SHEETS
ENERGYGUARD” ROOF INSULATION

DECK

1, MASONRY WALLS TO BE PRIMED PRIOR TO FLASHING, WOOD WALLS REQUIRE BASE SHEET NAILED TO
WALL 6" (203 mm) O,C, ALONG TOP AND LAPS AND B (203 mm) O.C. THROUGHOUT THE FIELD OF THE BASE
SHEET ON THE WALL

2, REFER TO DETAIL MB/BUR 7 FOR ALTERNATE WALL FLASHING METHOD,

3. FASTEN BASE FLASHING APPROXIMATELY 8° (203 mem) 0.C. FOR HEIGHTS UP TO 12° (305 mm)

AND 4" (102 mm) O.C, FOR HEIGHTS UP TO 247 (810 mim).

4, FOR WALL FLASHINGS IN EXCESS OF 4" (102 mm) CONTACT GAF TECHNICAL SERVICES AT 1-800-ROOFA11.
5, BASE FLASHING ON ALL 15- & 20-YEAR GUARANTEE SYSTEMS MUST HAVE A BASE PLY, REFER TO
FLASHING MEMBRANE APPLICATION AND FLASHING SPECIFICATION PLATES,

GAFGLAS EEE
RUBERGIT HIGH PARAPET WALL DETAIL 06 | MB/BUR
wis | ranw
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The NRCA Roofing Manual

BASE FLASHING AT PARAPET WALL WITH METAL COPING
(TORCH-APPLIED FLASHING SYSTEMS)

2015 o 0 3As MEB(T}-1

370 The MECA Rusbing Manvsk Mombrans Rasd Systems ~ 2013
g 14 Gt

43

Building code compliance

@ Wiscnsin

International Building Code, 2018Edition

1507.11 Modified bitumen roofing. The mstallation of mod-
ified bitumen rocfing shall comply with the provisions of this
section.
1507.11.1 Slope. Modified bimumen membrane roofs shall
have a design slope of not less than one-fourth umit verti-

cal in 12 units horizontal (2-percent slope) for drainape.

1507.11.2 Material standards. Modified bitumen roof
coverings shall comply with CGSB 37-GP-56M, ASTM D
6162, ASTM D 6163, ASTM D 6164, ASTM D 6222,

ASTM D 6223, ASTM D 6298 or ASTM D 6505.

44
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Additional topics

e Quality control and assurance
e Test cuts and field testing

e Metal flashings
— Design guides
— ANSI/SPRI ES-1

@ WISCONSIN

45

Quality Control and

N am Quality-assurance

comollns Guidelines for the
Application of

Membrane Roof

Systems

ion of
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Mark S. Graham

Vice President, Technical Services
National Roofing Contractors Association
10255 West Higgins Road, 600
Rosemont, lllinois 60018-5607

(847) 299-9070
mgraham@nrca.net

www.nrca.net

Personal website: www.MarkGrahamNRCA.com
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