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NRCA technical committees and task forces

* Technical Operations Committee (TOC)
* Manual Update Committee

* Manufacturers Spec Review Task Force
* QA/QC Guidelines Task Force

* Repair Manual Task Force

* Vegetative Roof Manual Task Force

information education technology advocacy

The NRCA Roofing Manual:

The NRCA Roofing Manual:

Steep-slope Roof Systems-2017
2017
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steep-slope guidalines

by Mork 5. Grahom

Steep-slope update

The 2017 volume of The NRCA Roofing Manual updates and expands NRCA's
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Professional Roofing
February 2017

www.professionalroofing.net
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Manual online

Florida Roofing and Sheet Metal Expo.

uy 1718 | 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

information education technology advocacy

m NRCA NRCA App

* NRCA App available on the Apple Store

NRCA ¢

E sorunn and Google Play Store for tablets

{8 ROOF SYSTEMS

* 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

information education technology advocacy
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Guidelines for Air Retarders
in Roof Assemblies

Ch. 1: IECC and ASHRAE

Ch. 2: Industry research

Ch. 3: Recommendations

information education technology advocacy

F¥i NrCA ,
Some key points...

Air retarders

* Building and roof system designers are responsible for
proper design....

* Construction Documents should clearly denote locations,
materials, application methods and details

* NRCA considers a continuous, air-impermeable roof
membrane to function as an air retarder
* Built-up roof system
* Polymer-modified bitumen roof system
* Single-ply membrane roof system

information education technology advocacy
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NRCA Guidelines for

ASPHALT
SHINGLE

NRCA Guidelines for Asphalt
Shingle Roof Systems

ROOF SYSTEMS

information education technology advocacy

THE
SITUATION

\|,)V|ET(H|(SSTEEL Professional Roofing

March 2017
www.professionalroofing.net

Steel raof deck design can affect roof system

information education technology advocacy
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e SDI Design Manual

* AISI S100, “Specifications for the Design of Cold-formed Steel
Structural Members”

e ANSI/SDI RD1.0-2006, “Standard for Steel Roof Deck”
e ANSI/SDI RD-2010, “Standard for Steel Roof Deck”
* SDI Roof Deck Design Manual, First Edition (Nov. 2012)

Steel roof deck design

information education technology advocacy
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Steel roof deck design

Wind uplift resistance

*  Minimum 30 psf uplift (uniform loading)
*  Minimum 45 psf uplift (uniform loading) at roof overhangs

information education technology advocacy
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Y NRCA sDI bulletin

2009

Toon St

ATTACHMENT OF ROOFING MEMBRANES TO STEEL DECK [ )

Decks designed for joist spacing

= = between 5" and 6’ 8” o.c.
= * Deck designed for uniform
RS loading

i Nembers

* Seam-fastened single-ply
membranes are a concern

Gifferent imglicatons o the losding tha s 3ppled o the deck.

e o specisl conditions thet need 1o be considere,

#1he membrane seam occurs  the mid span of th sieldeck snd
the membrane seam occurs ¢ the tructursl aupport (issh

information education technology advocacy

Membrane seams across deck flutes

=

SDI: 3.8 X moment (deck); 2 X load (joists)

NRCA Roofing Industry Regional Summit
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Membrane seams in deck flute direction

=

<=

SDI: 12 X bending moment and shear (deck)

F¥i NrCA

SDI bulletin -- Conclusion

“...SDI does not recommend the use of roofing membranes attached to
the steel deck using line patterns with large spacing unless a structural
engineer has reviewed the adequacy of the steel deck and the structural
supports to resist to wind uplift loads transmitted along the lines of
attachment. Those lines of attachment shall only be perpendicular to the
flutes of the deck.”

information education technology advocacy
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NRCA FM 1-29 has been updated

www.fmglobaldatasheets.com

FM Global
Property Loss Prevention Data Sheets 129

ROOF DECK AND ROOF

"Note 0 Insureds of Factory Mutual Insurance Company: Contactthe local
M Global ofice before beginning any foofing work.

2 Pt v Plaen (FRP) insited Rt Beck Acsambiss i

e — Revised/now criteria:
= * Steel roof decks:
: * Uniformly-distributed loading

* Concentrated loading
* Lightweight structural concrete

List of Figures

information education technology advocacy

FM Global
Property Loss Prevention Data Sheets 1-29

January 2018
Interim Revision April 2016

2.2.3 2 When designing the steel deck, give consideration to the needed wind rating. and how the load is
applied ([concentrated ws. uniformly distributed) from the abowve-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 allernative 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 tham one-half the deck span. Make the
following assumptions:

A Assume a F-span structural condition.
B. Assume the first row of roof cover fastemers is located at mid-point of the first deck spamn.

C. Assume maximum allowable stresses are determined wsing allowable strength design (ASD) in
accordance with AlS] S100-2012, or comparable standard outside the United States

Due to the more brittle mature of higher grade steels, the maximum yield stress used in the analysis is 80,000
psi (414 MPa). even for B0O.D00 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 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. (28 mm}
deep, wide rib (Type B) with a minimmum yield stress of 33,000 psi (228 MPa).

Table 1B. Use for roof cowvers or base plies that are mechanically fastened o 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. (28 mm}
deep, wide rib (Type B) with a minimum yield stress of 80,000 psi (414 MPa).

Hote: Where the minimum specified yield stress is between 33,000 psi (228 MFa) and 60,000 psi (414
MFPa), it is reasonably accurate to interpolate the maximum deck span linearly based on Tables 1A
and 1B.

Table 1C. Use for roof cowvers 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) desp, wide b (Type B} with minimum yield stresses of 323,000
psi (228 MPa) and ultimate wind ratings of from 60 to 225 psf (2.9 to 10.8 kPa).

NRCA Roofing Industry Regional Summit 10
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FM Global
Property Loss Prevention Data Sheets 1-29
Table 1C. Maximum Steel Deck Span (ft) for 12 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 bending stress._)
Yield Ultimate Wind Rating per RoofNav (psf)
Stress | Deck Maximum Span ()
psi | Gauge| 60 75 90 105 120 135 / 165 N 180 195 210 225
33,000 22 7.07 6.67 6.33 6.03 578 555 5.35 5.17
20 7.43 7.05 6.72 6.44 6.18 5.96 5.76
18 8.66 8.22 7.84 7.50 721 6.95 6.71
16 9.89 9.38 |\ 894 4 856 823 7.93 7.66
40000| 22 696 | s | 635 6.10 5.88 5.68
20 7.76 7.40 7.08 6.80 6.56 6.33
18 9.04 8.62 825 7.93 7.64 7.38
16 10.32 9.84 942 9.05 872 8.43
45,000 22 6.74 6.48 624 6.03
20 7.51 722 6.95 6.72
18 8.76 8.41 8.11 7.83
16 9.99 9.60 925 8.94
50,000 22 6.93 6.66 6.42 6.20
20 7.72 742 7.15 6.91
18 9.00 8.65 8.33 8.05
16 1028 9.87 9.51 9.19
55,000 22 6.90 6.67
20 7.69 7.43
18 897 8.66
16 10.24 9.89
60,000 22 6.97
+ 20 777
18 9.06
16 10.34
Green font indicates that deflection governs over bending stress.
Phoiocopring, recording, ar slveraiss, Wout witlen permission of Faciory Mabual Ireurance Sompany. C— |[
FM Global
Property Loss Prevention Data Sheets 1-29
interim Rewsion Apot 2018
Table 1A. Maximum Steel Deck Span (ft) for 12 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¥2 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 60
Row Spacing
(ft)
35 18 45 55 5.5 55 55 55 6 6 6 6 6 6 6 6 6 6 6 6 6
20 - - 4 45 45 45 S 55 55 55 6 6 6 6 6 6 6 6 6
22 - - - - - 4 4 45 45 45 55 55 55 6 6 6 6 6 6
4 18 45 45 S S S 6 6 6 6 6 6 6 6 6 6 6 6 6
20 - - - - 4 45 45 5 5 55 6 6 6 6 6 6 6 6 6
22 - - - - - - - - 4 45 5 5 6 6 6 6 6 6 6
45 18 - 4 45 s 5 55 6 6 6 6 6 6 6 6 6 6 6 6
20 - - - - - - 4 4 S S 55 6 6 6 6 6 6 6 6
22 - - - - - - - - - - 4 45 s 55 6 6 6 6 6
5 18 - - - 4 45 5 5 55 6 6 6 6 6 6 6 6 6 6
20 4 45 5 55 6 6 6 6 6 6 6
22 B B - - B B B - - B N 4 45 5 6 6 6 6 6
55 18 - - - - - - 4 45 5 55 6 6 6 6 6 6 6 6 6
20 - - - - - - - - - - 4 45 5 6 6 6 6 6 6
22 - - - - - - - - - - - - - 45 5 6 | o 6 6
6 18 - - - - - - - - 5 55 6 6 6 6 6 6 \| & 6
20N - - - - - - - - - - - - 45 55 6 6 G | 6 6
(22) N - N - - - . N - - - N - - 45 55 6 J| e 6
6.5 ~e - - - - - - - - - 4 45 55 6 6 6 6 ~ 6 6
20 - - - - - - - - - - - - - 45 55 6 6 6 6
2 B B - - B B - - - B - B B - - 45 55 6 6
7 18 - - - - - - - - - - - 3 55 6 6 6 6 6 6
20 - - - - - - - - - - - - - - 45 6 6 6 6
22 - - - - - - - - - - - - - - - 5 6 6
75 18 - - - - - - - - - - - - 4 55 6 6 6 6 6
20 - - - - - - - - - - - - - - 4 5 6 6 6
22 - - - - - - - - - - - - - - - - 4 6 6
SR i SR e & Sanz e Aol or e 1 mﬁ"n‘namms s matanzaL
photocopying, recording, or atherwise, without wiitien permission of Factory Mutuad Insurance Company.
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FM Global
Property Loss Prevention Data Sheets 1-29
January 2018
Interim Revision Aprl 2016
Page 1ofde
Table 1B. Maximum Steel Deck Span (ft) for 12 in. (38 mm) Deep, Yield Stress = 60,000 psi (414 MPa) with a Roof Cover
(Note: Use this table when the distance between rows of roof cover fasteners is more lhanono—halfthedod(*un}
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 [0 75 60
Row Spacing
(ft)
85 18 - _ _ - _ a a a5 5 55 6 6 6 6 6 6 6 6 6
20 - - — - _ _ — _ - a a a5 55 6 6 6 6 6 6
22 N - - - N N - N - N - - a a5 5 6 6 6 6
9 18 - N _ - _ — a a a5 5 55 6 6 6 6 6 6 6 6
20 - - - - N N - N - - a a5 5 55 6 6 6 6 6
22 N - - - N N — N - N - - - 3 a5 55 | o 6 6
95 18 - - - - _ - a a a 45 5 55 6 6 6 6 6 \| & 6
- - - - — — - - - - a a 45 5 6 6 6 6 6
(%) - - - - - - = - - - N - - 4 45 5 6 6 6
10 N7 - Z Z B — - - 2 3 a5 45 5 6 6 6 6 | N7 6 6
20 N - - - N - - N - N - a 45 a5 55 6 6 6 6
22 B B - B B B - B - B - - - a 2 25 55 6 6
105 18 = - - - _ _ . 2 ry a5 a5 5 55 6 5 G & G 6
20 Z — — = — — — _ — — — a a a5 5 6 6 6 6
22 _ _ _ _ _ _ _ _ _ _ _ _ _ _ a a5 55 6 6
11 18 _ _ _ - _ _ — _ ry a a5 5 5 6 6 6 6 6 6
20 - — — — N N — N — - — - a a5 5 55 6 6 6
22 _ _ _ _ _ _ _ _ _ _ _ _ _ _ a 45 5 6 6
115 18 - N _ - _ — _ _ - a a2 45 5 55 6 6 6 6 6
20 - - - - N N - N - - - - a a5 5 55 6 6 6
22 N - - - N N — N - N - - - - a a5 5 6 6
12 18 - - - - _ - — _ - a a4 45 5 55 66 6 6 B
20 N - - - N N - N - N - - - a a5 5 6 6 6
22 B B B B B B B B B B B B B B B 3 5 55 6
Roof Cover | Gauge| 330 315 300 285 270 255 240 225 210 195 180 165 150 135 120 105 90 75 60
Fastener Wind Rating [psf]
Row Spacing
FMm tTokal
£2015 Factory Mutial Insurance Company. All dghts Mo gart of tis document may be reproduced, B
SR i ST i o Sanzea i Aol o par 1 I any B o oy any oeane, e mecana,
Foiocopying. recording, of oiherwise, wiout wiien pemmission of Factory Mubuai Insursnce Company.
FM Global
Property Loss Prevention Data Sheets 1-29
January 2016
Table 1B. Maximum Steel Deck Span (ft) for 1 V% in. (38 mm) Deep, Yieid Stress = 60,000 psi (414 MPza) 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 80 ksi, 12 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 [0 75 60
Row Spacing
™
35 18 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
20 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
22 5.5 5.5 5.5 5.5 55 6 6 6 6 6 6 6 6 6 6 6 6 6 6
4 18 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
20 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
22 45 5 S S 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
45 18 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
20 55 55 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
22 4 4 45 S S 5.5 55 6 6 6 6 6 6 6 6 6 6 6 6
5 18 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
20 45 5 55 55 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
2 - - 4 4 45 45 S 5.5 6 6 6 6 6 6 6 6 6 6 6
55 18 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
20 4 45 45 5 55 5.5 6 6 6 6 6 6 6 6 6 6 6 6 6
2 - - - - 4 45 =3 55 6 6 P 6 6 6 6 6 6 6
6 18 S 5.5 6 6 6 6 6 6 6 6 6 6 \ 6 6 6 6 6 6 6
- - - 4 45 5 55 6 6 6 6 6 6 6 6 6 6 6 6
C22) N - N - - - - 4 45 5 55 6 J| 6 6 6 6 6 6 6
65 e | a5 s S 55 6 6 6 6 6 6 6 - 6 6 6 6 6 6 6
20 - - - - - 4 45 5 55 6 6 6 6 6 6 6 6 6 6
22 - - - - B - B B - 4 5 55 6 6 6 6 6 6 6
7 18 - 4 4 45 55 6 6 6 6 6 6 6 6 6 6 6 6 6
20 - - - - - - 4 - S5 55 6 6 6 6 6 6 6 6 6
22 - - - - - - - - - - 4 45 5.5 6 6 6 6 6 6
75 18 - - - 4 45 45 55 6 6 6 6 6 6 6 6 6 6 6 6
20 - - - - B - B - 4 45 55 6 6 6 6 6 6 6 6
2 - - - - - - - - - - - 4 45 6 6 6 6 6 6
8 18 - - - - 4 4 45 S 6 6 6 6 6 6 6 6 6 6
20 - - - - - - - - - 4 45 55 6 6 6 6 6 6 6
2 - - - - - - - - - - - 4 S 6 6 6 6 6
FAemeT
P o o i ot o Sy SO by i, S e g
Foiocopying. recording, of oiherwise, wiout wiien pemmission of Factory Mubuai Insursnce Company.
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NRCA’s recommendations

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

New construction:

e Structural engineer awareness of roof system design

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

* Roof system designer awareness of steel roof deck design

information education technology advocacy

F¥i NrCA

Reroofing:
* Realize steel roof decks are not likely designed to current SDI,
FM Global and FM Approvals’ standards
* |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)

NRCA’s recommendations — cont.

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

information education technology advocacy

NRCA Roofing Industry Regional Summit
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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

information education technology advocacy

F¥i NrCA

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.

information education technology advocacy

NRCA Roofing Industry Regional Summit
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CoNSTRUCTION
Issues

Structure magazine
March 2017

www.structuremag.org

information education technology advocacy

Some numbers...

* Average life of a commercial roof: 17.4 years
* |RS allowable roof depreciation: 39.5 years

We need to be manufacturing, designing,
installing and maintaining well beyond “average”

information education technology advocacy
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Some (more) numbers...

* UL certified roofing products: 65,000+
* FM Approvals approved assemblies: 953,500+

information education technology advocacy

Mark S. Graham
Vice President, Technical Services
National Roofing Contractors Association (NRCA)
10255 W. Higgins Road, Suite 600
Rosemont, IL 60018

(847) 299-9070

www.nrca.net

mgraham@nrca.net
Twitter: @MarkGrahamNRCA
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