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Sample Tear Weight of | Fastener pullthrough Pliability
strength (g) | displaced resistance (Ibf)
granules (g) 73F 32F Top | Bottom

T1 797 0.71 24.6 30.2 Pass | Pass

T2 855 0.40 28.1 31.3 Pass Pass

T3 1,654 0.31 334 442 Pass Pass

T4 958 0.63 355 40.4 Pass | Pass

5 1,755 0.08 37.0 51.4 Pass | Pass

T6 1,682 0.25 36.7 44 .4 Pass Pass

7 1,488 0.29 30.0 41.3 Pass Pass

T8 1,502 0.73 30.1 41.1 Pass Pass
ASTM D3462 1,700 1.0 20 23 4 of 5 pass
requirement | (minimum) | (maximum) | (minimum) | (minimum) (minimum)

Sample Tear strength (g) | Fastener pullthrough Pliability
resistance (Ibf)
73 F 32F Top | Bottom
L1 1,208 53.7 79.3 Pass | Pass
-2 1,333 57.0 64.4 Pass Pass
-3 1,235 58.7 67.8 Pass Pass
-4 1,549 527 62.8 Pass Pass
-5 1,299 53.7 64.6 Pass Pass
L6 1,210 51.5 68.0 Pass Pass
L7 1,678 58.7 69.6 Pass | Pass
-8 1,667 58.1 71.8 Pass Pass
L9 1,797 63.2 71.5 Pass | Pass
ASTM D3462 1,700 30 40 4 of 5 pass
requirement (minimum) (minimum) | (minimum) (minimum)

2017 Mid-winter Roofing Expo
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WHO COMPLIED?

Only two of the 17 products evaluated in NRCA's most recent round of testing
complied with the physical property requirements of ASTM D3462, “Standard
Specification for Asphalt Shingles Made from Glass Felt and Surfaced with
Mineral Granules.”

Four other asphalt shingle products had tear strength values slightly below
ASTM D3462's 1700-g minimum requirement. Based upon the known vari-
ability in the tear sirength test method’s results, these four products can be con-
sidered as complying with ASTM D3462's tear strength minimum requirement
and, therefore, as complying with ASTM D3462’s physical property require-
ments evaluated in NRCA's test program.

The six producis (listed alphabetically) are:

® GAF Royal Sovereign®

® Malarkey Roofing Products Dura-Seal™ AR

* Owens Corning Classic® (Midwest)

® Owens Corning Oakridge® (Midwest)

® Pabco Roofing Products Premier®

® Tamko Building Products Inc. Heritage®

When considering the results of NRCA's asphalt shingle testing, understand
the values and conclusions from the testing only apply to the specific product
sample specimens evaluated and the specific values only may apply at the
time of festing. These results may not represent all the manufacturers’ producis.
Asphalt shingle products from different production lots and products of the
same brand names manufactured in different manufacturing plants may have
differing values and compliances with ASTM D3462.

Users of asphalt shingles should consult with manufacturers and suppliers
regarding specific products’ compliance with ASTM D3462.

Previous asphalt shingle testing...

2017 Mid-winter Roofing Expo
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‘The Effects of
Moisture and Heat
on the
Tear Strength of
Glass Fiber-Reinforced Asphalt Shingles

René M. Dupuis and Mark S. Graham

Key Words: Glass fiber, asphalt shingles, cracking, moisture. heat. tear strength.
Abstract

Glass fiber-reinforced asphalt shingles have experienced cracking for some time. The
issue of how to evaluate tear strength has also been discussed. What has been
overiooked is the effect moisture and heat have on the tear strength of glass fiber
shingles. Fifteen lots of new shingles were evaluated using a condensation cycling
protocol along with heat aging. Large differences in tear strength were observed
depending on which protocol was used. Shngle tear strength was found to generally be
diminished by moisture cycling; the strength loss can be regained by heat conditioning.

Author Bi hies
René M. Dupuis

René M. Dupuis received his B.S. M.S.. and Ph.D. in Civil Engineering from the
University of Wisconsin, Madison. He began his career as a structural design engineer
in private practice for Amold & O'Sheridan, later worked as a research assistant for the
Engineering Experimental Station. College of Engineering — UW. Madison and then
taught structure and materials at SUNY — Buffalo, New York. For the past 24 years he
has worked as a Principal and Structural Research Inc.. conducting laboratory. field.
design, research, and forensic studies on roofing materials and systems. Dr. Dupuis is
an active member of ASTM since 1978 and has written numerous articles on roof
material performance, testing, design along with research findings. René has served on
Boards of Regents with RIEI and as a technical advisor for the Midwest Roofing
Contractors Association (MRCA). He received the James Q. McCawley Award (1988)
iom the MRCA end the Disigushed Senvices iiaion (1909) from the Urivesity of
Wisconsin — Madison for contribution to roofing industry education.
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Sample
As received (minimum
of 24 hours at 73 F
and 50 percent
relative humidity)
A 1,909
B-1 2,451
B-2 2,019
c-1 1,451
C-2 1,547
c-3 1,846
D 835
E 1,186
F-1 952
F-2 1,542
F-3 1,157
F-4 1,614
G 2,107
H-1 1,946
H-2 1,619
ASTM D3462 1,700
specimens tested.

Tear strength (g)'

Condensation
conditioned
(90 cycles of four hours
of condensation at
122 F and four hours
dryat73 F)

1,512
2,189
1,800
1,362
1,370
1,664
586
1123
899
1,090
974
1,936
1,974
1,638
1,653

Tear-strength results for tested asphalt shingles

Heat aged
(30 days at 158 F)

2,114
2,691
1,930
1,658
1,766
1,992
805
1,245
1,371
1,774
1,302
1,810
2,392
1,728
1,896

Five-year aged
(73 F and 50 percent
relative humidity)

1,634
2,184
1,986
1,346
1,514
1,736
606
1,034
1,008
1,418
1,051
1,443
2,288
1,533
1,486

No values included in ASTM D3462

! Tear-strength testing in accordance with ASTM D3462, Section 8.1.2-Tear Strength. Results are the mean values from 10

2017 Mid-winter Roofing Expo
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Mat weight and tear strength, in themselves,

may not be true performance indicators...

other factors need to be considered/developed.

) TECH TODAY
Understanding underlayments
Todsyemtpe | BCA0IS RIS
Secion | V_,<120mgh V2 120mh | Sedon [V, <140mph V2 0mgh
Ighalishigkes | 15072 | ASTMD226, Fpe | ISTHD226, Tpe | R9052 | ASTMD226, Fpel ASTI 226, Tpe
ASTMD4869, Tpe | ASTI 4869, pe NV ASTMD4859, Tpe 1L | ASTI 4869, pe V
ASTH 06757 ASTH 06757 ol ASTH 08757
ASTHDI970 ASTMD§757 ASTHDIST0
Coyand 15073 | ASTM 0226, Fipell ASTH D226, Tpe | #9053 | ASTA D226, Fpell ASTH 0226, Tpe
anoelefle AT 02626 1STHD2626 ASTH 02626, Fpe | ASTI 02626, Tipe |
ASTID6380, Cos | ASTID6380, G M ASTH D6380, s M ASTI 04380, Clss
ISTHDIST0 ASTMD1970
Metd pocs 1507.4 | Notoppcate: 1STHD226, Tpe N | R905.10 | Morufochee's nsucions | ASTH 0226, Typel
ASTH D484, Fpe ¥ ASTI 04869, Fpe V
ISTHDISTO ASTHD1970
Medstinges | 15075 | ASTWD225, Fpel ISTH D226, Tpe | #9054 | ASTH D226, Fpel ASTI 0226, Tpe
ASTH D469 ASTH D486, Fpe ¥ ASTMD4BE9, e, LI | ASTID4869, Tipe IV
ASTHDI970 «ll ASTHDIST0
Moenksuboed | 15074 | ASTAD226, Type ASTNO226,Tpel | R9055 | AST D226, e ol ASTI 0226, e
1ol rofng ASTH D469 ISTHDIST0 ASTHD4BE9, e, LI | ASTID4889, Tipe IV
ol ASTHDIST0
Suteshiges 1507.7 | ASTM 0226, Fipel ISTH D226, Tpel | #9056 | ASTD226, Fpel ASTI 0226, Tpe
ASTIA D469, el ar V| ASTI 4869, e N ASTMD4BE9, e, LI | ASTI 4889, Tipe IV
ASTHDI970 ol ASTHDIST0
Woodshngs | 15078 | ASTN D226, el ASTNO226,Tpel | R9057 | AST D226, e arl ASTI 0226, e
ASTH D469 ASTH D484, Tpe ¥ ASTH 04869, pe L | ASTID4869, Type IV
ISTHDIST0 all ASTHD1970
Wood shakes 15079 | ASTH 0226, el ISTHD226, Tpe | #9058 | ASTH D226, Fpel ASTI 0226, Tpe
ASTH D469 ASTH D486, Fpe ¥ ASTMD4BE9, e LI | ASTID4889, Tipe IV
ASTHDI970 ol ASTHDIST0
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Moisture in concrete roof decks

Moisture in Lightweight Structural Concrete Roof Decks

Concrete Moisture Presents Challenges for Roofing Contractors

gaccs such as cpanded shle, which will baoe sbovt
igh. Lighigh neods

CONCRETE BASICS

becss

Lightweight sructural

NRCA “Industry Issue
Update,” August 2013:

* Reported problems

* Deck dryness tests:

— Conventional dryness tests are
no longer reliable

— Suggested using ASTM F2170
* NRCA recommendations:

— Contractors should not
determine deck dryness

— Don't use lightweight
structural concrete

— Remedial repair suggestions

2017 Mid-winter Roofing Expo
Carolinas Roofing & Sheet Metal Contractors Association, Inc.
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Concrete roof deck moisture research

NRCA
Chicago Roofing Contractors Association

Chicagoland Roofing Council

Several manufacturers

Concrete deck moisture research

Concrete pour: Monday, July 11, 2016

2017 Mid-winter Roofing Expo
Carolinas Roofing & Sheet Metal Contractors Association, Inc. 8
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Preliminary results will be reported
at the 2017 International Roofing Expo

Polyisocyanurate insulation

Knit line, thickness and dimensional stability concerns

2017 Mid-winter Roofing Expo
Carolinas Roofing & Sheet Metal Contractors Association, Inc. 9
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~ ANOTHER
ROUND
NRCA'S THIRD ROUND
OF POLYISO TESTS
REVEALS SOME
PRODUCT CONCERNS.

BT MARK'S. GRAHAN

Professional Roofing,
February 2016

Knit lines

2017 Mid-winter Roofing Expo
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Knit lines -- continued

Thickness and knit lines

As delivered by manufacturer.

2017 Mid-winter Roofing Expo
Carolinas Roofing & Sheet Metal Contractors Association, Inc. 11
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Knit lines -- continued

After conditioning: 158 + 4 F and 97 + 3% RH for 7 déys

Knit lines -- continued

Knit line and V-groove close-up (after conditioning)

2017 Mid-winter Roofing Expo
Carolinas Roofing & Sheet Metal Contractors Association, Inc. 12
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NRCA’s interim recommendations

Polyiso. knit line, thickness and dimensional stability concerns

* Measure polyiso. thickness upon delivery
* Look for knit lines and board unevenness

e Contact manufacturer and NRCA if you see
any issues

Manufacturers’ installation instructions

2017 Mid-winter Roofing Expo
Carolinas Roofing & Sheet Metal Contractors Association, Inc.

February 1, 2017
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International Building Code, 2015 Edition

ble provisions of Section 1507.

Section 1506-Materials

SECTION 1506
MATERIALS

1506.1 Scope. The requirements set forth in this section shall
apply to the application of roof-covering materials specified
herein. Roof coverings shall be applied in accordance with
this chapter and the manufacturer’s installation instructions.
Installation of roof coverings shall comply with the applica-

\-, TECH TODAY

A quest for clarity

A new NRCA task force is reviewing manufacturers’ installation instructions

by Mark S. Graham
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NRCA Manufacturers Spec Review Task Force

*W LOW SLOPE ROOFING SYSTEM SPECIFICATION
Roofing Product FOUR-PLY CONVENTIONAL 524 RCap™ Plus (Base, Ply & Cap)

Configuration
(515, 2500 Type IV, 524 RCap Phus)
Prs)

RABIO (501, 2-508 Type A, 54 RCap Phia)
Setdtepor 00 04 . o Reet Areet

Sheet:(choose ane of the folowg)
G i e 218 25008
or
One (1) py of 01 081
Ply Sthout Optans: (chaoss ane o the kowg)

Tl 2 p o 0 T21tm per a4 e
or
Two (2) phes of 208 521tm per 8.4 ba.
Cap Shose:
One (1) py of 524 RCap Prus TTes
Adhasive for Roofing Plies:  ASTMD 312 Type L or IV

E syper sq.
Inscieton. Spodted
Weight per Square: (oedation) 1924 s, 10 109.4 Ba. %

Four-y, it mopped, B 150N system wih Tbargiass baserply

Root dook and generl iformation: Rt e ve aheets, and a highy-refective, fackory couted cap sheet ataled cver
cean, ary. smoom,
Footing zyztem. Orsnage mus be Meamorsed in e desgn

3
e cument Maborkey Rooting Products (Malarkey) Spectica-
5on Manus: Genera! requrements and Commercial instala-
Son ins¥uctions.

Fischinge: inztal ll pmed fashingz (ead, mel, uppers,

streped renforcement,

TRz, 3* from e edge of e fange and comEzpanding py. Ratal
ez ASTM.
D 312 Type IV azphat, and wood mallerz/nsufation wops b
faciiaie back raling of the foofing system. For mare Rfbrma-
on,

over the intersiy befors the Inziniation of the field surfacng.

Genersl Requrementu/Strapped Instaiations.

Appliostion: Hot Mopped - af Interples 30 Pt the was, roof top equpment, eix). After the nstalfion of e fled
et et tTOE o) o Pt o, bk 3urcing, inzial the ected Cap sheet baze Sashing extend-
mever againzt e 130z In 3 unttorm mopping of hot azphat at Ing 6° beyond e toe of the Cant and wp e vertcal urtsce.

12 il e f 25 s, 0 B, per s Sroom ol s

runs. Fire Ratings: The specfication cames 3 Clace ‘A’ rating up 1o
it e aoe. G o o 13 of B At nth (1 3 472 n 12" over e olowng aect Wood el Goncre,
liow 10 reiax prior 1 instafistion. Postion Tor and Gypsum. For
Inzisiation 3n embed KD 3 niform MORNg of DN - wuntwwlnvemmw;w
25 2. per square
o e oo o e shect. Siagass o end 02 3 Toush Up: il £3¢ RO T Up o ress cut oot o
a more pleasing pearance. SnaRg weter

Prior © the appication of Interply zheets, ail WMW-
terways shal receive an extra layer of Maiariey piy sheet (or
comparable ) which shai be ot ieast 3 fl width sheet
‘and shail extend at ieazt 12 Inches (30 cm) up 1 the ncines
ot of e vaeys.

REV 71 424 Manwal 8005451181

2017 Mid-winter Roofing Expo
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FIRESTONE BUILT-UP ROOFING SYSTEMS
APPLICATION GUIDE
3142011

TABLE OF CONTENTS

DO GENERAL
2.02.1J0B SITE CONSIDERATIONS (CAUTION AND WARNINGS]

bholbol

2 041 WOOD NAILER LOCATION AND INSTALLATION
INSULATION INSTALLATION.

1 CANT STRIP INSTALLATION .
2 07 1 BASE SHEET INSTALLATION
LY SHEET INSTALLATION. ]

L ASHING

FLASHING - PENETRATIONS ... 1

GRAVEL SURFACING AND COATINGS 3
PLY SHEET REPAIR.___.

1 TEMPORARY CLOSURE

g
4 o
3

14.1 ROOF WALKWAYS. T
SHEET METAL WORK 16

Firestone BUR Roof
System Application Guide
Interim Updates at "
3/14/2011

NRCA’s interim recommendations

Manufacturers installation instructions

Access and file manufacturers’ application
instructions

* Review instructions

* Exclude not applicable information
* Should be the basis for QA/QC

Contact NRCA with any questions

2017 Mid-winter Roofing Expo
Carolinas Roofing & Sheet Metal Contractors Association, Inc. 16
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FM document updates

FM 1-28 has been updated

www.fmglobaldatasheets.com

FM Global
Property Loss Prevention Data Sheets 1-28

Wi oEsOH
[ e nocr o ]

Table of Contents

Fpeterit

ot e S T E Vi

Use RoofNav’s ratings
calculator

Apply a 2.0 safety factor

Roof overhang factors (Table 7)
Windborne debris separation
distances

Roof-mounted equipment
(ASCE 7-10)

Tornado-resistant design
(Appendix)

2017 Mid-winter Roofing Expo
Carolinas Roofing & Sheet Metal Contractors Association, Inc.

February 1, 2017
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\-) TECH TODAY

A new consideration

FM 1-28 has been updated, further complicating wind designs
by Mark S. Graham
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. gl Y

2015, e sures. Whe
Novermber 2015. The document’s previows  reistance raings, FM 1-28 now disecas
i Apel
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d e
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resistance ratings  ASCE7.05, M- -';-d higher d design wind

? dough of 151220 E7-100
n:i 128 cooio e xemcemens o PV 1281 Scion 37 Despin o serngh desgn o ASD ek,
d Closing thought
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eeerence ASCE 7 2010 edidon, which cn
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recommends The od ded
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presuresfor Tomadoritant S ARK 5. GRAHAM is NFCA:
be decrmined A por il v

14 wwwprofessionkrocfing.net MARCH 2016

FM 1-29 has been updated

dwww.fmglobaldatasheets.com

FM Global
Property Loss Prevention Data Sheets

ROOF DECK anp ROOF

Revised/now criteria:
* Steel roof decks:
* Uniformly-distributed
loading
* Concentrated loading
* Lightweight structural
concrete

Py

2017 Mid-winter Roofing Expo
Carolinas Roofing & Sheet Metal Contractors Association, Inc. 18
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Aroof deck  FM 129 revisions
A

that complies

essential

) TECH TODAY

Updated guidelines

FM 1-29' revisions affect many roof deck designs

by Mark S. Graham
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January 2018
Interim Revision April 2018

2.2.3.2 When designing the steel deck, give consideration to the needed wind rating. and how the lead is
applied (concentrated vs. uniformly distributed) from the above-deck components to the deck. Where the
distance between rows of roof cover fasteners is greater than half the deck span, treat as a concentrated load.

As an alternative to using Tables 1A or 1B for concentrated loads, a performance-based approach may be
used if calculations are conducted by a licensed 5.E. or P.E. in structural engineering. This applies to situations
where the distance between rows of roof cover fasteners is greater than one-half the deck span. Make the
following assumptions:

A Assume a 3-span structural condition.
B. Assume the first row of roof cover fasteners is located at mid-peint of the first deck span.

C. Assume maximum allowable stresses are determined using allowable strength design (ASD) in
accordance with AlSI 5100-2012, or comparable standard outside the United States

Cue to the more brittle nature of higher grade steels, the maximum yield stress used in the analysis is 80,000
psi (414 MFPa), even for 80.000 psi (552 MPa) yield stress steel. Use Tables 1A through 1E as follows to
facilitate deck selection:

~
Table 1A. Use for roof covers or base plies that are mechanically fastened fo the steel deck when the distance

between rows of roof cover fasteners is more than half the deck span and the deck is 1-1/2 in. (38 mm)
deep, wide rib (Type B) with a minimum yield stress of 33,000 psi (228 MPa).

S
Table 1B. Use for roof covers or base plies that are mechanically fastened to the steel deck when the distance

between rows of roof cover fasteners is more than half the deck span and the deck is 1-1/2 in. (38 mm)
deep, wide rib (Type B) with a minimum yield stress of 80,000 psi (414 MPa).

M ete Where the mimimam Tpecified yield cirece 1= befween 33,000 pei (228 MPa) and 60,000 psi (414

MFa),
and 1B.

s reasonably accurate to interpolate the maximum deck span linearly based on Tables 1A

Table 1C. Use for roof covers or base plies that are adhered to insulation or cover board, or mechanically
fastened to the steel deck when the distance between rows of roof cover fasteners is one-half the deck span
or less and the deck is 1-1/2 in. (38 mm) deep, wide rb (Type B} with minimum yield stresses of 33,000

L psi (228 MPa) and uliimate wind ratings of from 80 to 225 psf (2.0 to 10.2 kPa).

2017 Mid-winter Roofing Expo
Carolinas Roofing & Sheet Metal Contractors Association, Inc.
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FM Global
Property Loss Prevention Data Sheets 1-29
Table 1C. Maximum Steel Deck Span (ft) for 1% in. (38 mm) Deep, Wide Rib (Type B) Steel Deck with an Adhered Roof
Cover, for Wind Ratings from 60 to 225 psf (2.9 to 10.8 kPa)
(NOTE: Use this table when the distance between rows of roof cover fasteners is one-half the deck span or less.
indicates that deflection governs over bemﬁng SH‘GSS.)
Yield Ultimate Wind Rating per RoofNav (psf)
Stress | Deck Maximum Span () =
psi_| Gauge| 60 75 90 [ 105 | 120 | 135 [ 150 J 165\ 180 | 195 | 210 | 225
33000 22 7.07 | 667 | 633 )] 603 \578 | 555 | 535 [ 517
20 743 | 705]| 672 [J644 | 6.18 | 596 | 576
18 866 | 822\ 784 |[J750 | 721 | 695 | 6.71
16 989 | 938 |\ 894 J 856 | 823 | 793 | 7.66
40000 22 696 |64 | 635 | 610 | 588 | 5.68
20 776 | 740 | 708 | 680 | 656 | 6.33
18 904 | 862 | 825 | 793 | 764 | 7.38
16 1032 | 984 | 942 | 905 | 872 | 8.43
45000 22 674 | 648 | 624 | 6.03
20 751 | 722 | 695 | 6.72
18 876 | 841 | 811 | 7.83
16 999 | 960 | 925 | 894
50,000 22 693 | 666 | 642 | 620
20 772 | 742 | 715 | 6.91
18 9.00 | 865 | 833 | 8.05
16 1028 | 987 | 951 | 9.19
55000 22 690 | 6.67
20 769 | 7.43
18 897 | 866
16 1024 | 9.89
60,000 22 6.97
+ 20 7.77
18 9.06
16 10.34
Green font il that deflection governs over bending stress.

ACCoRIng. ecordig. or oharvies, wvodt wiken permieson ofFacary WUbial Ireurance Campany.

FM Global
Property Loss Prevention Data Sheets 1-29
January 2018
Intrim Revision Aprl 2016
Table 1A. Maximum Steel Deck Span (ft) for 1'% in. (38 mm) Deep, 33,000 psi (228 MPa) Yield Stress with a Mechanically Fastened Roof Cover
(Note: Use this table when the distance between rows of roof cover fasteners is more than one-half the deck spari.)
Max Deck Spans By Wind Rating/Fastener Spacing, Sheet Gauge for 33 ksi, 1%% in. Deep Wide Rib Deck
Roof Cover |Gauge Wind Rating
Fastener 330 315 300 285 270 255 240 225 210 195 180 165 150 135 120 105 90 s 60
Row Spacing N )
()
35 18 45 55 55 55 55 55 6 6 6 6 6 6 6 6 6 6 6 6 6
20 - 4 4 45 45 45 5 55 55 55 6 6 6 6 6 6 6 6 6
22 - - - - - 4 4 4.5 45 45 55 55 5.5 6 6 6 6 6 6
4 18 | 45 | 45 5 5 5 3 5 6 3 6 5 6 3 5 5 6 5 6
20 N - - - P 45 | 45 5 5 55 3 6 3 3 3 6 3 3 6
2 N B - B N B - N 7 | 45 | 5 5 5 5 5 B 5 5 B
45 18 - 4 4 45 S S 55 6 6 6 6 6 6 6 6 6 6 6 6
20 - - - - - - 4 4 S 5 55 6 6 6 6 6 6 6 6
22 - - - - - - - - - 4 45 S 55 6 6 6 6 6
5 18 - - - 4 4 45 5 5 55 6 6 6 6 6 6 6 6 6 6
20 4 45 S 55 6 6 6 6 6 6 6
2 - - - - - - - - - - - 4 45 5 6 6 6 6 6
55 18 - - - - - - 4 4.5 S 55 6 6 6 6 6 6 6 6 6
20 - - - - - - - - - - 4 45 S 6 6 6 6 6 6
2 - B - - - B - B - B - B - 45 5 6 _|/N]| 6 6
3 18 N B - B N B - N 5 | 55| 6 B 5 5 6 5\ _6 B
A - B - B - B - B - B - - 45 | 55 5 5 6 |6 6
(2 )] - - - B - - - - - - - - - - 45 | 55 6J| 6 6
65 e | - - B - N - B - - 4 45 55 6 6 6 6 | - 6 6
20 N B » B N B B B N B » N ~ | 45 | 55 | 6 6 5 B
2 - B - B - B - B - B - B B B - 45 | 55 5 6
7 18 - - - - - - - - - - - 4 55 6 6 6 6 6 6
20 - - - - - B - - - B - - N B 45 6 3 3 6
2 N - C - N - C N N - C N - - - N 5 3 3
75 18 B B - B - B - B - B - B 4 55 3 6 3 3 6
20 N - - - N - - N N N - N - N 4 5 5 6 B
2 - B - - - B - - - B - - - B - - 4 6 6
nH
— - Pt
e e ey aryamory e =
PG00y, Fecrng. o Oheaoe, Out e peTISon O Facicry WU Intrance Cormpany: =
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FM Global
Property Loss Prevention Data Sheets 1-29
January 2018
Iterim Revision Aprl 2016
Page tofde
Table 1B. Maximum Steel Deck Span (ft) for 1% in. (38 mm) Deep, Yield Stress = 60,000 psi (414 MPa) with a mechanically fastened Roof Cover (continued)
(Note: Use this table when the distance between rows of roof cover fasteners is more than one-half the deck span.)
Max Deck Spans By Wind Rating/Fastener Spacing, Sheet Gauge for 80 ksi, 1% in_ Deep Wide Rib Deck
Roof Cover |Gauge Wind Rating [psf] =N
Fastener 330 | 315 | 300 | 285 | 270 | 255 | 240 | 225 | 210 | 195 | 180 | 165 | 150 | 135 | 120 | 105 [{90 ) 75 | €0
Row Spacing
(ft)
85 18 - - - - - 4 4 | 45 5 55 | 6 6 6 6 6 6 6 6 6
20 - - - - - - - - - 4 4 45 | 55 6 6 6 6 6 6
2 - - - - - - - - - - - - 1 a5 5 6 6 6 6
9 18 - - - - - - 4 4 | 45 [ s 55 6 6 6 6 6 6 6 6
20 - - - - - - - - - - 4 45 5 55 6 6 6 6 6
2 - - - - - - - - - - - - - [ 45 | 55 | A | 6 6
95 18 - - - - - - 4 4 4 45 | 5 55 6 3 6 6 6 6
- - - - - - - 4 4 45 5 6 6 6 6 6
2)| - - - - B B B B - - - - - 4 45 5 6 6 6
10 N - - - - - - 4 4 45 | 45 5 3 3 3 6 |N/] 6 3
20 - - - - - - - - - 4 45 | 45 | 55 6 6 6 6
2 - - - - - - - - - - - - - 4 4 45 | 55 6 6
105 18 - - - - - - - 4 4 45 | 45 5 55 6 6 6 B 3 6
20 - - - - - - - - - 1 1 a5 5 6 6 6 6
2 - - - - - - - - - - - - - - 4 45 | 55 6 6
1 18 - - - - - - - - 4 4 45 5 6 6 6 6 6 6
20 - - - - - - - - - - - - 1 45 5 55 6 6 6
2 - - - - - - - - - - - - - - 4 45 5 6 6
15 18 - - - - - - - - - 4 4 45 5 55 6 6 6 6 6
20 - - - - - - - - - - - - 4 45 5 55 6 6 6
2 - - - - - - - - - - - - - - 4 45 5 6 6
12 18 - - - - - - - - - 4 4 45 5 55 | e6 6 6 6
20 - - - - - - - - - - 4 45 5 6 6 6
2 - - - - - - - - - - - - - - - 4 5 55 6
Roof Cover |Gauge| 330 | 315 | 300 | 285 | 270 | 255 | 240 | 225 | 210 | 195 | 180 | 165 | 150 | 135 | 120 | 105 | 0 | 75 | e0
Fastener Wind Rating [psf]
Row Spacing
<2015 Facery s o gart e e
Coredin el sy, o Sare e, 1 o of . I ary oy 2y e, Seckon: e,
ooy, ecordn, o fvries, wiut Wik pemison S P2y Ml Irrsnce Comny
FM Global
Property Loss Prevention Data Sheets 9
January 2016
Table 1B. Maximum Steel Deck Span (ft) for 1 % in. (38 mm) Deep, Yield Stress = 60,000 psi (414 MPa) with 2 mechanically fastened Roof Cover
(Note: Use this table when the distance between rows of roof cover fasteners is more than one-half the deck sparl)
Max Deck Spans By Wind Rating/Fastener Spacing, Sheet Gauge for 80 ksi, 1/ in. Deep Wide Rib Deck
Roof Cover | Gauge Wind Rating [psf]
Fastener 330 | 315 | 300 | 285 | 270 | 255 | 240 | 225 [ 210 | 195 | 180 { 165 )] 150 | 135 [ 120 | 105 | 90 | 75 | €0
Row Spacing
(ft)
35 18 6 6 3 3 3 3 6 6 6 6 6 6 6 6 6 3 6 6 3
20 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
22 | 55 | 55 | 55 | 55 | 55 3 6 6 6 6 6 6 6 3 3 3 3 3 3
4 18 6 6 6 3 3 3 6 6 6 6 6 6 3 3 6 6 6 3 6
20 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
2 | 45 5 5 5 3 3 6 6 6 6 6 3 3 3 3 3 3 3 3
45 18 6 6 6 6 6 3 6 6 6 6 6 6 6 6 6 6 6 3 6
20 | 55 | 55 6 6 6 6 6 6 6 6 6 6 6 3 3 6 6 6 6
2 4 4 45 5 5 55 | 55 6 6 6 6 6 6 6 6 6 6 6 6
5 18 6 6 3 3 3 3 6 6 6 3 3 3 3 3 6 6 3 3 6
20 | 45 5 55 | 55 6 6 6 6 6 6 6 6 6 6 6 6 3 6 6
2 - - 4 4 | 45 | a5 5 | 55 6 6 6 6 6 6 6 6 6 6 6
55 18 6 6 3 3 3 3 6 6 6 6 6 3 3 3 6 3 6 6 3
20 4 45 | 45 5 55 | 55 6 6 6 6 6 6 6 6 6 3 3 3 3
2 - - - - 4 45 5 55| 6 6 | A | 6 6 6 6 6 6 6
6 18 55 6 6 6 6 6 6 6 6 6 6\ 6 6 6 6 6 6 6
- - 4 | a5 5 55 6 6 6 6 6 6 6 6 3 3 3 3
2y - - - - - - - 4 45 5 55 6/ & 6 6 6 6 6 6
65 S | a5 5 5 55 6 3 6 6 6 6 6 |~ | 6 6 6 6 6 6 6
20 - - - 4 | a5 5 | s5s| s 6 6 6 6 6 6 6 6 6
2 - - - - - - - - - 4 5 55 3 3 6 5 6 6 3
7 18 - 4 4 | 45 | 55 6 6 6 6 6 6 6 6 6 6 6 6 6 6
20 - - - - - - 4 4 5 55 | 6 6 6 6 6 6 6 6 6
2 - - - - - - - - - - 4 45 | 55 3 6 3 6 3 3
75 18 - - - 4 | a5 | 45 | 55 6 6 6 6 6 6 3 3 6 6 6 6
20 - - - - - - - - 4 45 | 55 6 6 6 6 6 6 6 6
2 - - - - - - - - - - - 4 45 6 6 6 6 6 6
8 18 - - - - 4 4 | a5 5 6 6 6 6 6 6 3 3 3 3
20 - - - - - - - - 4 45 | 55 6 6 6 6 6 6 6
2 - - - - - - - - - - - - 4 5 6 6 6 6 6
—— sogmor . N
‘stored in 3 refrieval sysiem, of TansMitted. In WHOR of In Part In any N Of by any Means, SEGoN. Mechanical / //
ROy, . APEHeR WOk W BETIon B P WAL TR CAE 4
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Technical issue update

Recommendations

New construction:

design

deck design

Uniformly-loaded vs. non-uniform, linear pattern loaded steel roof decks

e Structural engineer awareness of roof system

— Note load pattern and steel’s yield strength on
structural drawings and shop drawings

* Roof system designer awareness of steel roof

Recommendations — cont.

Reroofing:

standards

Uniformly-loaded vs. non-uniform, linear pattern loaded steel roof decks

* Realize steel roof decks are not likely designed
to current SDI, FM Global and FM Approvals’

* |f steel deck design cannot be verified:
—Use narrow fastener row/seam spacing
(rows/seams < joist spacing)
— Use a uniform uplift loading roof system
(BUR, MB, adhered single ply)

2017 Mid-winter Roofing Expo
Carolinas Roofing & Sheet Metal Contractors Association, Inc.

February 1, 2017

22



Technical issue update February 1, 2017

Fastener pull-out tests...

There is little correlation between fastener
pull-out resistance and a steel roof deck’s
yield strength and uplift (bending) strength

Although roofing contractors sometimes are given
the responsibility of inspecting and accepting steel
roof decks to receive a new roof system,
determining a roof deck’s design adequacy is
beyond the expertise of most roofing contractors.

This determination is best made during a project’s
design phase.
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Technical issue update

New I-codes and SC/NC adoptions

South Carolina code adoptions

On August 26, 2014 the Council updated the mandatory building codes to be used within South Carolina. The
Council established the implementation date for local jurisdictions as July 1, 2016 for all of the following codes. All
local jurisdictions must enforce the mandatory codes, and may adopt and enforce the permissive codes.

Mandatory Building Codes adopted for current use in South Carolina and which must be enforced by all
municipalities and counties, beginning July 1, 2016, include the:

2015 South Carolina Building Code or the 2015 International Building Code with SC modifications;

2015 South Carolina Residential Code or the 2015 International Residential Code with SC modifications;
2015 South Carolina Fire Code or the 2015 International Fire Code with SC modifications;

2015 South Carolina Plumbing Code or the 2015 International Plumbing Code.

2015 South Carolina Mechanical Code or the 2015 International Mechanical Code.

2015 South Carolina Fuel Gas Code or the 2015 International Fuel Gas Code with SC modifications
2009 South Carolina Energy Conservation Code; and,

2014 National Electrical Code (NFPA 70).
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North Carolina code adoptions

2018 NC/ICC 2015 NC State Building Codes

The Base Documents for the 2018 NC Codes are the 2015 International Codes. The 2018
NC Ad-Hoc Committee amendments below are replacements to the Sections printed in the
Base Documents. The 2015 International Codes are available at www.iccsafe.org for
purchase or at http://codes.iccsafe.org/I-Codes.html#2015 for public access. A printed
copy is available for review only at the following location.

NC Department of Insurance, 116 West Jones Street, Room B135, Raleigh, NC 27603
919-647-0019

ICC’s code development cycle

2018 I-codes
2015 Group A (IBC-FS, IBC-G, IEBC, IPC, IMC):
— Memphis, TN -- April 2015
— Long Beach, CA -- September 2015
— Online vote
2016 Group B (IECC, IBC-S, IRC, IFC):
— Louisville, KY -- April 2016
— Kansas City, MO -- October 2016

— Online vote

Publication estimated late-Spring 2017

Adoptions effective beginning in 2018
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IECC 2018 (tentative)

Roofing-related changes:
— Some editorial/format changes

— No changes in R-values requirements

— No changes in roof reflectivity requirements

— No changes in air barrier requirements
ASHRAE 90.1-13 to ASHRAE 90.1-16:

— Single-ply membrane roof systems will be a
deemed-to-comply air retarder

ASCE 7-16 adoption into IBC 2018
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ASCE 7-16 (public review draft)

* Revised basic wind speed map
* Changes (and new) pressure coefficients
* Revised perimeter and corner zones

Expect higher field, perimeter and corner
uplift pressures

ASCE 7-10 basic wind speed map

Fig. 1607A--V, for Risk Category Il Buildings
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ASCE 7-16 (draft) basic wind speed map

Risk Category Il Buildings
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GC.. pressure coefficients

" h<60 ft., gable roofs < 7 degrees

Zone ASCE 7-10 ASCE 7-16 (draft)
1 (field) -1.0
1’ -

-1.7

-0.9
2 (perimeter) -1.8 -2.3

3 (corners) -2.8 -3.2
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Zones
h < 60 ft., gable roofs < 7 degrees
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ASCE 7-10 ASCE 7-16 (draft)

Proper wind design (which is oftentimes
avoided) is getting even more complicated.
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The NRCA Roofing Manual - 2017

* NRCA App available on the
Apple Store and Google Play
Store for tablets

* iPhone App also available

* Register within App as being
an NRCA member

* The NRCA Roofing Manual is
viewable to NRCA members

* Favorite and send pages
features
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Manual online

www.nrca.net

PR Florida Roofing and Sheet Metal Expo
[} July 17-18| Orlando

* Available to all NRCA
member registered users
(multiple users per
member company)

* “Members only” section,
click on “My account”,
the “Electronic file”

* View, download and print

Questions... and other topics
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Mark S. Graham

Vice President, Technical Services
National Roofing Contractors Association
10255 West Higgins Road, 600

m N R C A Rosemont, Illinois 60018-5607

(847) 299-9070
mgraham@nrca.net
www.nrca.net

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