Built-up and polymer-modified bitumen membrane roof systems

THE UNIVERSITY

WISCONSIN

MADISON

K;%‘ ég

Low Slope Roofing Systems

The University of Wisconsin Madison
Madison, Wisconsin — November 28-29, 2017

Built-up and polymer-modified bitumen

membrane roof systems

presented by

Mark S. Graham
Vice President, Technical Services
National Roofing Contractors Association
Rosemont, lllinois

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.

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, Il & IV

@ Wiscnsin

— SEBS-modified asphalt: ASTM D6152
— Wax-modified asphalt: ASTM D8051
— Coal tar: ASTM D450, Type | & II

Standard Specification for
Asphalt Used in Roafing’

T

Asphalt Materials

L Asphal
o e A ot s soaniet of o Ay of oo e
TABLE 1 Physical Requiremants of Asphalt in Roofing
Type | Type Il Type Il Type IV
Py
Toperty Win WMax Win Wax Win Wax Win Wax
Saftening paint, *C [*F] 57 [135] 66 [151] 70 [158] BO [17E] B5 [185] 96 [205] 29 [210] 107 [225]
Flash paint, "G [*F] 302 [575] 302 [575] 302 [575] 302 [5735]
ficsri, Lanita:
at 07 [32°F] 3 8 ] i
at 25°C [77°F] 18 80 18 40 15 kS 12 25
at 46°C [115°F] B0 180 100 20 75
Ductiity at 25°C [77°FL cm 10.0 3.0 25 15
Salubility, % =] =] a9 ]
EVT, *C ['F]
At125cPs 221 [430] 235 [455]
A 75 cPs 243 [470] 252 [485]
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BUR components
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Terminology
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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

Three-ply configuration

Metric-sized ply sheets

12 716" EXPOSURE

R

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

UW-Madison--Low Slope Roofing Systems November 28-29, 2017



Built-up and polymer-modified bitumen membrane roof systems 7

Four-ply configuration

Metric-sized ply sheets

-

9 516" EXPOSURE

ails

e For 36-inch-wide ply sheets, 4-ply exposure is 8 inches

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)

@ Wiscnsin
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Aggregate-surfaced BUR

= —
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Fluid-applied coating

UW-Madison--Low Slope Roofing Systems November 28-29, 2017



Built-up and polymer-modified bitumen membrane roof systems 9

Cap sheet

@—w.‘sza‘—]:;.'N

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.

@—w.‘sza‘—]:;.'N
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WISCONSIN

OPTIONAL 17 (25 mm) X 4" (102 mm).
SHEET METAL GRAVEL STOP - 36"
(914 mm) SQUARE MIN. SEE NOTES

RUBEROIL/ GAFGLAS®
FLASHING

LEAD FLASHING SET IN
FLASHING CEMENT

BASE / PLY SHEETS

ENERGYGUARD" ROOF INSULATIO!
-TAPER INSULATI
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 SrnaE ] everen
H‘JEEEB;B ROOF DRAIN DETAIL 08 MB/BUR

o — o

1;%"."&‘ NTS. 70114

WISCONSIN

COUNTER FLASHING

GROMMET FASTENERS
APPROX. 18" O.C.

1 DIA. CAP NAILS
6" 0.C. AT TOP EDGE 4" MIN. (1 FLASHING)
R

PREFABRICATED )

METAL CURB /g (2 FLASHINGS)
2X4 NOMINAL

WOOD NAILER

INSULATION

FESCANT PLUS.

WOOD NAILERS
(OPTIONALY

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.

THE VERTICAL WOOD CURB SHOULD BE FASTENED TO THE DECK ONLY.

‘CURS INSULATION MUST BE MECHANICALLY ATTACHED OR ADHERED SOLIDLY TO METAL CURB.

CURB MUST BE SET SO AS TO PROVIDE 8" MIN FLASHING HEIGHT.

METAL COUNTERFLASHING IS REQUIRED FOR ALL INSTALLATIONS.

ANY CARPENTRY, METAL WORK, OR MASONRY CONSTRUCTION SHOULD BE DESIGNED AND CONSTRUCTED IN ACCORDANCE WITH
LOCAL CODE REQUIREMENTS AND/OR PROJECT SPECIFICATIONS. THESE COMPONENTS SHOULD BE REVIEWED AND APPROVED
BY A LICENSED DESIGN PROFESSIONAL.

VERTICAL JOINTS ARE TO BE OVERLAPPED 4" MINIMUM FOR ALL APPLICATIONS. 3 COURSING WITH MBR UTILITY CEMENT AND
FABRIC OR_JM MBR FLASHING CEMENT IS REQUIRED ON ALL VERTICAL FLASHING LAPS AND INSIDE/OUTSIDE CORNERS
EXTEHDING PAST LEADING EDGE OF CAHT STRIP.

PLEASE SEE BITUMINOUS FLASHING SPECIFICATIONS FOR A FULL DESCRIPTION OF INSTALLATION

INSTRUCTIONS AND REQUIREMENTS WHICH ARE CONSIDERED A PART OF THIS DETAIL.

GRRG G,

SoAE [SUE O T e e

DFE-8 PREFABRICATED CURB

A [EErr e ey ’,
e e e e “
s

IahE i v o oty

= e
wrs | eon | R SRR | johns Manville

UW-Madison--Low Slope Roofing Systems

November 28-29, 2017



Built-up and polymer-modified bitumen membrane roof systems

11

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

/8" (3 mm) MIN
BLEED-OUT REQUIRED

NOTES

1. REFER TO FIRESTONE WEBSITE FOR MOST
CURRENT INFORMATION AT firestonsbpco. com

2 REFER TO DETALS MB-RE-10, MB-RE-11, OR
ME-RE-12 FOR THE APPROPRIATE
ATTACHMENT METHOD.

‘ ‘l ' 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 (215%)

}

[ MAxmUMWARRANTY. 20 YEARS

Firestone

GRAVEL STOP EDGE USING STRIP FLASHING

BUILDING

NOBODY COVERS YOU BETTER.™
Y B ASPHALT SYSTEMS

accesTame svsTens: BUR

B DETAIL NO.
01/17/2014
NOT TO SCALE BU RE 6

The NRCA Roofing Manual

CONGRETE

e INSTALL APPRCSRIATE SEALANT

0L PO YURETHANE) AND TOOL 10
FACLITATE WATER RLhcss

SETTARTAL COUNTIRFLASING—
SEE NOTES S MO B

COMPREGSILE ELASTOUE TR
LALANT DR TAPE 70 5PN

RIERPORCEMENT
PASTENERS APPROR I O

PRI COMCRETE 10 TOR
OF BASE FLASHING

&0 )

SYSTEMS)
2015

398 The NICA Rocking
el

UW-Madison--Low Slope Roofing Systems

CONCRETE WALL (HOT-, COLD-OR TORCH-APPLIED FLASHING

ABCVE TOW CF CANT
FLABND ST
AD-ERED 10 BASKER

S—

MB
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Bitumen heating
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Mop application

Mechanical felt-layer application
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Flood coat and aggregate application

Building code compliance

International Building Code, 2015 Edition

TABLE 1507.10.2
BUILT-UP ROOFING MATERIAL STANDARDS

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.

MATERIAL STANDARD STANDARD
Acrylic coatings used inroofing | ASTM D 6083
Apgregate surfacing ASTMD 1863
Asphalt adhesive msed inroofing | 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 D44T9
Asphalt glass felt ASTMD 2178
Asphalt primer nsed in roofing ASTMD 41
Asphalt-saturated and asphalt-coated 5
orgaric felt base sb ASTMD 2626
Asphalt-saturated organic felt {perfo- ASTMD 276
rated)
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 Ior T
Coal-tar primer used in roofing,
dampproofing and waterproofing ASIMD 43
Glass mat, coal tar ASTM D 4990
Glass mat, venting type ASTMD 4897
Mineral-surfaced morganic cap sheet | ASTM D 3909

Themmoplastic fabrics used in roofing

ASTM D 5665, D 5726

UW-Madison--Low Slope Roofing Systems
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@ Wiscnsin

Polymer-modified bitumen sheet

membrane roof systems

e Components and manufacturing
e Application methods

Membrane configurations

Surfacings

Flashings

Code compliance

@ Wiscnsin

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
- Foil

UW-Madison--Low Slope Roofing Systems
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MB sheet manufacturing
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ASTM product standards

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

e ASTM D6223 — polyester and fiberglass combo

Note: Each cap sheet also has Type | and I, and
Grade G and S classifications

@ Wiscnsin

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

@ Wiscnsin
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MB sheet application methods

e Torch application

e Mop application

e Cold-adhesive application
e Self-adhering application

Torch-applied application
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Mop application

Cold-adhesive application
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Self-adhering application

@—w.‘szs—]:‘;m

MB membrane configurations

L

COVER BOARD

APP INTERPLY SHEET

APP CAP SHEET

SURFACING
(AS REQUIRED)

634,446 MB configurations
in FM’s RoofNav

@—w.‘sza‘—;;.'N
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MB cap sheet layout

18" MIN,
STAGGER

—1 = ENDLAP SIDE LAP

|
—= ~—— END LAP

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

HEADER SHEET DETAIL IN A POLYMER-MODIFIED
BITUMEN ROOF SYSTEM

@ Wiscnsin

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.

@ Wiscnsin
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CONTINUOUS CLEAT WITH 1 (25 mm)
MINIMUM LEG

{— TAPERED BLOCKING TO PROVIDE SLOPE
| FASTENERS APPROX, 24° (510 mm) O.C.

+— RUBEROID GAFGLAS® WALL FLASHING
- MIN 6" (152 mm) OVERLAP OF BASE FLASHING

FASTENERS MAXIMUM 8 (203 mm) O.C, FOR
HEIGHTS UP TO 12" (306 mem) AND 4" (102 mem)
©.C FOR HEIGHTS ABOVE 12" (305 mem)

ENERGYGUARD" GANT STRIP
= SET N BITUMEN

ruBerOI) GAFGLAS BASE FLASHING
RUBEROIS GAFGLAS” MEMBRANE
BASEIPLY SHEETS

ENERGYGUARD" ROOF INSULAT

1, MASONRY WALLS TO 8E PRIVED PRIOR TO FLASHING, WOOD WALLS REQUIRE BASE SHEET NALED 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 §° (203 mem) 0.C. FOR HEIGHTS UP TO 12° (305 mam)
AND 4" (102 mm) O.C. FOR HEIGHTS UP TO 247 (810 mm).

4. FOR WALL FLASHINGS IN EXCESS OF 4" (102 mm) CONTACT GAF TECHNICAL SERVICES AT 1-800-ROOF411.

5, BASE FLASHING ON ALL 15- & 20-YEAR GUARANTEE SYSTEMS MUST HAVE A BASE PLY, REFER TO
FLASHING MEMBRANE APPLICATION AND FLASHING SPECIFICATION PLATES,

GATGLAS —_—
Ruseio | HIGH PARAPET WALL DETALL 06 | MB/BUR
wn | ramw

The NRCA Roofing Manual

SHERTARTAL COPING SLOPED
- ROOF—SEE NOTES
e

CONTRIOUS WEATHERS
MELIBRANE O TOP OF WAL
TURNED DOWN 80T SDES.

FASTENERS APPROX

WOCO oA R A
HRSTRATE

PRIME S ACE AS REGUSRED

QPTIONAL: EXTENOED FiEL
PUIES ABOVE 108 OF CANT

TP IV LS
MOSPLD) WITH SEALED LAPS

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

2015 o 15 B MB(T)-1

TN The MECA Renfing Manel Mambrane Boof Systems — 2015

WISCONSIN

g . ot bk
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Building code compliance

International Building Code, 2015 Edition

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
covenngs 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 6509.

@ Wiscnsin

Additional topics

e Quality control and assurance
e Test cuts and field testing

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

@ Wiscnsin
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Quality control and assurance
during roof system application

@ Wiscnsin

Definitions

quality control (QC): a system for verifying and
maintaining a desired level of quality in an existing
product or service by careful planning, use of proper
equipment, continued inspection, and corrective
action as required.

Performed by the roofing contractor

@ Wiscnsin
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Definitions — cont.

guality assurance (QA): the process of recording
and reporting the installation of materials and work
procedures of the installer or contractor in a roofing
project for the purpose of documenting compliance
or non-compliance with the contract documents on
a daily basis.

If desired, is performed by the building owner
or his authorized representative

@wms
i A omsraton ot Conamcton
: ASTM D7186, “Standard
L Practice for Quality
‘ Assurance Observation

of Roof Construction
and Repair”

@wms
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Quality Control and
Quality-assurance
Guidelines for the
Application of
Membrane Roof
Systems

Test cuts

UW-Madison--Low Slope Roofing Systems
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“ﬂh Desigration: D36 1703174 - 17
Standard Practice

ice for
Sampling and Analysis of Built-Up Roof Systems During
Application’

ASTM D3617, “Standard
Practice for Sampling and
Analysis of Built-up Roof
Systems During
Application”

Sampling and sis of Existing Built-Up Roof Systems®

ASTM D2829, “Standard
Practice for Sampling and
Analysis of Existing Roof
Systems”

UW-Madison--Low Slope Roofing Systems
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Qs]h Designation: DT636/DTE36M - 11
I

sis of Modified Bitumen Roof Systems’

o—

ASTM D7636, “Standard
Practice for Sampling and
Analysis of Modified
Bitumen Roof Systems”

Test cuts are not a substitute for a
proper quality assurance program

UW-Madison--Low Slope Roofing Systems
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Field uplift testing

FM Global
Proj Loss Prevention Data Sheets

1
e
Page 120

FIELD VERIFICATION OF ROOF WIND UPLIFT RESISTANCE

FM Gucba coerts k! rtack th st FM OBl ofMes
ators Beginaing Ui tecting or any roomng won

Table of Contents
w 3
H

R Fapston

FM 1-52, “Field verification
of roof wind-uplift
resistance”

ASTM E907 (withdrawn) is
similar

UW-Madison--Low Slope Roofing Systems
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Fiold-uplift testing

NRCA “Industry Issue Update,”
June 2015

.
T NRCA’s experience:
S oo | » Most tests not conducted in
: ' accordance with ASTM E907 or
FM 1-52.

* No correlation between field test
vs. lab. results/classifications

* NRCA survey: 55% passing

FM 1-52 or ASTM E907 are not a substitute
for a proper quality assurance program

UW-Madison--Low Slope Roofing Systems November 28-29, 2017
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Sheet metal flashings

SMACNA Manual

ARCHITECTURAL
SHEET METAL
MANUAL

UW-Madison--Low Slope Roofing Systems
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The NRCA Roofing Manual

~—£D :
g -
p v
.

A-TYPE EMBEDDED EDGE METAL WITH DRIP AND L-TYPE CLEAT—
‘ LOW-SLOPE ROOF SYSTEMS

EE2

ANSUSPRUFM 4435/ES-1 2017
Test Standard for Edge Systems Used
with Low Slope Roofing Systems

Table of Contents.

ANSI/SPRI ES-1

WWW.Spri.org

g s o8 renn B e e S memian e
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ANSI/SPRI ES-1's RE-1 test

Test Schematic for Test
RE-1

Membrane

Fascia \

{m Fascia

Membrane

ANSI/SPRI ES-1's RE-2 test

Fascia Blow-Off Test Set Schematic

( Force at Failure x Face Area =
Blowoff Resistance)

Force = F

UW-Madison--Low Slope Roofing Systems
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ANSI/SPRI ES-1’s RE-3 test

Figure RE-3.1 RE-3 Test-Face Leg Pull Figure RE-3.2 RE-3 Test-Back Leg Pull

NRCA’s edge metal testing

www.nrca.net, Search “Shop fabricated edge metal testing”
I ]

ANSI/SPRI ES-1

COPING TESTED RESISTANCE
THE NRCA ROOFING MANUAL | 227 20 CXr At 7ED STEEL cLeaT UL-4B
CONSTRUCTION DETAIL SM-2 « CONTINUOUS FRONT FACE CLEAT AND OUTWARD UPWARD
GASKETED BACK FACE FASTENER 214 LBS/SQ.FT. 350 LBS/SQ.FT.

1/2/14

EE

i

» ¥ FABRICATION

——

INSTALLATION
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NRCA

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

Twitter: @MarkGrahamNRCA
Personal website: www.MarkGrahamNRCA.com
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