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Structure magazine
March 2017
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Steel roof deck design

e SDI Design Manual

e 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”

e SDI Roof Deck Design Manual, First Edition (Nov. 2012)

e ANSI/SDI RD-2017, “Standard for Steel Roof Deck”

e SDI Roof Deck Design Manual, Second Edition (June 2020)
e ANSI/SDI SD-2022, “Standard for Steel Deck”

Winter Technical Session
SMARCA and IIBEC Great Lakes Chapter 2



Fundamentals of vapor retarders, air barriers and attic ventilation

February 10, 2022

Steel roof deck design

Wind uplift resistance

e Minimum 30 psf uplift (uniform loading)

e Minimum 45 psf uplift (uniform loading)
at roof overhangs

5
SDI bulletin
2009
e  Decks designed for

ATI'ACHMENTOFROOFINGMEMBRANE?TOjTEE::E::( j o i St S p a Ci n g betwe e n
S 5’ and 6’ 8” o.c.

= * Deck designed for
et uniform loading
T  Seam-fastened single-
et e T ply membranes are a
e concern

6

Winter Technical Session

SMARCA and IIBEC Great Lakes Chapter



Fundamentals of vapor retarders, air barriers and attic ventilation February 10, 2022

Membrane seams across deck flutes

SDI: 3.8 X momer";t (deck); 2 X load (joists)

Membrane seams in deck flute direction

SDI: 12 X bending r?moment and shear (deck)
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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.”
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-, TECH TODAY
Changes reduce some FM classifications
, Professional Roofing
January 2013
www.professionalroofing.net
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FM 1-29 updated

www.fmglobaldatasheets.com

FM Global
Property Loss Prevention Data Sheets

ROOF DECK SECUREMENT AND ABOVE-DECK ROOF COMPONENTS

Notn 1 msctechs of Factory Uathas knses ance Compurny Contact e bocl
M Ao CICE betore Leamraeng 100000 work

New criteria for steel roof

deck uplift:
: * Uniformly-distributed
loading
* Concentrated loading

Pyt
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2.2.3.2 When designing the steel deck, give consideration to the needed wind rating, and how the load 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 S_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-point of the first deck span.

C.A maximum all bl are ved using allowable strength design (ASD) in
accordance with AISI S100-2012, or comparable standard outside the United States

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

7

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. (38 mm)
deep, wide rib (Type B) with a minimum yield stress of 33,000 psi (228 MPa)

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 60,000 psi (414 MPa).

T — -
Note: Where the minimum specified yield stress i1s between 33,000 psi (228 MPa) and 60,000 psi (414
MPa), it is reasonably accurate to interpolate the maximum deck span linearly based on Tables 1A

and 1B.
( 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 rib (Type B) with minimum yield stresses of 33,000
psi (228 MPa) and ultimate wind ratings of from 60 to 225 psf (2.0 to 10.8 kPa).
\ 7
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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 bending stress.)
Yiold Uttimate Wind Rating per RoofNav (psf)
Stress | Deck Span ()
psi_| Gauge| 60 75 90 105 120 135 150 J 185 180 195 210 225
33000) 22 7.07 6.67 6.33 6.03 5.78 555 5.35 517
20 743 7.05 6.72 6.44 6.18 5.96 576
18 8.66 8.22 7.84 7.50 7.21 6.95 6.71
16 989 | 938 |\ 894 4 856 | 823 | 793 | 766
40,000 22 696 |w# | 635 | 6.10 | 588 | 5.68
20 776 | 740 | 708 | 680 | 656 | 6.33
18 904 | 862 | 825 | 793 | 764 | 7.38
16 1032 | 984 | 942 | 9.05 | 872 | 843
45000 22 6.74 | 648 | 624 | 6.03
20 7.51 722 | 695 | 6.72
18 8.76 841 81 7.83
16 9.99 | 960 | 925 | 8.94
50,000 22 693 | 666 | 642 | 620
20 772 | 742 | 715 | 691
18 9.00 8.65 8.33 8.05
16 1028 | 9.87 9.51 9.19
55000 22 6.90 6.67
20 769 | 743
18 897 | 866
16 10.24 | 9.89
60,000 22 6.97
* 20 7.77
18 9.06
16 10.34
Green font i that ion govems over bending siress.
o e = e Sl e e 7Ty G e ey
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Table 1A. Maximurn Steel Deck Span () for 1% in. (38 mm) Deep, 33,000 psi (228 MPa) Yield Stress with a Mechanically Fastened Roof Cover
(Nete: Use this table when the distance belwoen rows of roof cover fasteners is more than one-half the deck sparl)
Max Deck Spans By Wind Rating/Fastener Spacing, Sheet Gauge for 33 ksi, 1% in. Deep Wide Rib Deck
Roof Cover | Gauge Wind Rating [psf]
Fastener 330 35 300 285 270 | 255 240 25 210 195 180 165 150 135 120 m 90 ’ 75 60
Row Spacing
(?)
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 5.5 5.5 55 6 6 6 [ 6 [ 6 6 6
2 - - - - 4 4 45 45 45 55 55 55 6 6 [3 6 [3 6
4 18 45 45 5 5 5 6 6 6 6 6 6 6 6 6 6 6 6 6
20 - - - 4 45 | 45 5 5 55 6 6 3 6 6 6 6 6 6
2 - - - - - - - 4 45 5 S 6 6 [3 [ 6 [ 6
45 18 4 4 45 5 5 55 6 6 6 6 6 6 6 6 6 6 6 6
20 - - - - - 4 4 5 5 55 6 3 6 6 6 6 6 6
2 - - - - - - - - 4 45 5 55 6 6 6 6 6
5 18 - 4 4 45 5 5 55 3 6 6 3 6 6 3 6 3 6
20 4 45 5 55 6 6 6 6 6 6 6
2 - - - - - - 4 45 5 6 6 6 [ 6
55 18 - 4 45 3 55 6 6 3 6 6 3 6 3 6
20 - - - - - - 4 45 5 6 6 [ 6 [ 6
7~ 2 = = = = E = - 25 | 5 6 /N 6 6
) 18 - - - 4 5 5.5 6 6 6 6 6 6\ s 6
AN = = = = = = 45 [ 55 | ® B 6 ) 6 3
{22 ) - - - - - - - - 45 | 55 6J] & 6
6.5 ~ - - - - 4 45 | 55 6 6 6 6 |~ | & 6
20 - - - - - 45 | 55 6 6 3 6
2 - - - - - - - 4.5 5.5 6 6
7 18 - - 4 55 6 6 6 6 6
20 - - - - - - - 45 3 6 3 3
2 - - - - - - - - - 5 [ 6
75 18 - - - - - 4 55 6 [ 6 [ 6
20 - - - - - - - 4 5 6 6 6
2 = = = = = B - = 3 5 6
Fapetst
e e e % Vet a5 B 1 o 3 3 e, TR e )
oo S % e £k St Y s TR s
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FM Global
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Table 1B. Maximum Steel Deck Span (ft) for 1%% in. (38 mm) Desp, 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] 7\
Fastener 330 s 300 285 270 255 240 25 210 195 180 165 150 135 120 105 75 60
Row Spacing
]
85 18 - - - - 4 4 [ 45 | 5 |55 | ® 6 6 6 6 6 6 6 6
20 - - - - - - - - 4 4 45 55 6 6 6 6 -] 6
7] - - - - - - - - - - - 4 | 45 | 5 6 6 3 3
9 18 - - - - - 4 4 45 | 5 |55 | 6 [ 6 3 3 6 3 3
20 - - - - - - - - - 4 45 | 5 55 | 6 6 6 6 6
N\ F7] - B - B - B - - - - 4 45 | 55 || © 6
18 = - - - - 4 4 4 45 5 5.5 6 6 6 6 6\ 6 6
y.. S - - - - - - - - 4 4 45 5 ] 6 6 -] ]
2)]| - - - - - - - - - - - - - 4 45 5 3 6 6
10 N |- - B - B B - 4 4 | 45 | 45 | 5 6 6 6 6 || 6 6
20 - - - - - - - - - 4 | 45 |45 | 55 [ e 6 6 6
2 B . B . B B B B B B [ 4 | 45 | 55 | & B
105 18 - - - - - - - 2 4 | 45 [ 45 | 5 |55 | @ 3 5 6 3 3
20 - B - B - - B 4 4 | 45 | 5 5 6 B 5
2 - - - - - - - - - - - - - - 4 |45 55| 6 6
1 18 - B - - - . - B a 4 45 5 6 B 6 6 6 6
20 = . z . N B B B N . 4 | 45 | 5 | 55| 8 6 6
22 - B - B - B - - - B B 4 |45 | 5 6 [}
15 18 - - - - - - - - 4 3 45 | s |'ss | & 6 6 3 6
20 - - - - - - - - - - 4 | 45| 5 | 55| 6 6 6
22 - R - - - - - - - N - - - N 4 45 5 3 6
12 18 - - - - - - - B - 4 4 45 | 5 | 55 | &6 6 6 6
20 - - - - - - - - - - - - 4 45 5 3 3 6
7] - - - - - - - - - - - - - - - [ 5 | 55 | 6
Roof Cover [Gauge| 330 | 315 | 300 | 285 | 270 | 255 | 240 | 225 | 270 | 185 | 180 | 165 | 150 | 135 | 120 | 105 | 0 | 75 | &0
Fastener Wind Rating [psf]
Row Spacing
;“ Slanil
. o s 10 30t o3 - \ .
Changing from 33ksito-8G ksi=>6ft:to 9.5 ft. seam spacing
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Table 18. Maximum Steol Deck Span (ft) for 1 ' in. (38 mm) Deep, Yield Stress > 60,000 psi (414 MPa) 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 sparl)
Max Dock Spans By Wind Rating/Fastoner Spacing, Shoot Gauge for 80 ksi, 1V in. Doop Wide Rib Dock
Roof Cover | Gauge Wind Rating [psf] =
Fastener 330 | 315 | 300 | 285 | 270 | 255 | 240 | 225 | 210 | 195 Wl 150 [ 135 [120 [10s [ s0o [ 75 ] 60
Row Spacing
(®)
35 18 6 6 6 6 6 [3 6 6 6 6 [3 6 6 [3 6 [3 6 6 6
20 3 6 3 3 6 6 3 6 3 3 5 6 3 6 6 3 3 6 3
22 | 55 | 55 | 55 | 55 | 55 | © 3 3 5 3 3 © 3 5 3 3 3 © 3
3 18 6 6 6 3 3 6 3 6 6 3 6 6 6 6 6 3 3 6 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 S 3 6 3 3 5 3 6 6 6 6 6 3 3 6 6
a5 18 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 3 3 6 6
20 | 55 | 55 6 6 3 6 3 6 5 3 6 6 3 6 6 3 3 6 3
2 4 4 |45 | 5 5 55 | 55 | & 6 3 6 6 6 6 6 3 3 6 3
S 18 6 [ 6 [ 6 6 6 [ 6 6 6 6 6 6 6 6 [ 6 [
20 | 45 | 5 | 55 | 55 | 6 6 3 3 6 3 3 6 3 6 6 3 3 6 3
2 - - 4 4 45 45 5 55 6 6 6 6 6 6 6 6 6 6 6
55 18 B B 6 6 6 5 B 5 5 6 8 6 5 5 6 5 5 6 B
20 4 |45 | 45 | 5 | 55 [ 55 | & 3 5 3 3 € 3 5 € 3 5 ® 8
o~ 2 - - - - - 4 | 45| 5 | 55| 6 6 | & | 6 6 3 3 3 6 3
Ls) 18 5 | 55 3 3 3 6 6 5 5 B 3 6 3 6 6 5 6 6 3
2 - - - 4 | 45 5 | 55| 6 6 6 5 6 6 5 6 3 6 6 5
2) - - - - - - - 4 45 S S5 6 6 6 6 ] ] 6 6
65 e | 45 5 5 55 3 6 3 6 3 6 6 || & 6 6 6 3 6 3
20 - - - 4 | 45| 5 | 55| 6 3 6 3 6 6 3 3 6 6
F7] - - - - - - - - - 4 5 | 55 | 6 6 3 3 3 6 6
7 18 4 4 | 45 | 55 6 6 6 5 6 3 6 3 6 6 3 3 6 3
20 - - - - - - 4 4 5 55 | 6 6 6 6 6 6 6 6 6
2 = = = 2 = 2 = 4 | 45 [ 55 | & 6 3 5 6 B
75 18 - - - 4 |45 [ as | s5 [ e 5 3 6 6 3 6 6 3 3 6 3
20 - - - - - 4 | 45 | 55 | 6 6 6 6 3 3 6 3
) - - - - - - - - - - - 4 |45 | & 6 3 6 6 6
[ 18 = - - z 4 4 | 45 | 5 6 B 5 6 6 5 6 5 E 6 B
20 - - - - - - 4 |45 | 55| 6 6 6 3 3 6 3
2 E = - s 5 = 5 = = = 4 5 6 3 6 6 6
i
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In summary

Hypothetical analysis using FM 1-29

* Adhered (uniform loading) roof system:
— 6 ft. joist spacing = Class 165
e Seam-fastened (nonuniform, linear load) roof system:
— 6 ft. seam spacing = Class 90 (33 ksi steel deck)
— 9.5 ft. seam spacing = Class 90 (80 ksi steel deck)
— 6 ft. seam spacing = Class 165 (80 ksi steel deck)

Seam spacing wider than joist spacing begins to get problematic

17

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

18
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ROOF DECK SECUREMENT AND ABOVE-DECK ROOF COMPONENTS

Note to Insureds of Factory Mutual Insurance Company: Contact the local
FM Global offic before beginning any roofing work.
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1.1 Changes

Roof Deck Securement and Above-Deck Roof Components

1-29

FM Global Property Loss Prevention Data Sheets

1.0 SCOPE
This data sheet provides guidance on the following subjects:

A. Wind resistance, including:

Page 3

1. The proper span and securement of steel roof decks 1o SUppoFting membars. This is appropriate

information for the Structral Engineer of Record (SER).

2. The proper design and instaliation of above-deck roof components. This is appropiiate information

for the roofing professional
B. Fire classification of roofs

hiems covered include:

« roof covers

- insulation

« cover boards

« vapor retarders

- air barriers

« fasteners

« re-1001 and re-cover assemblies

This data sheet is intended to be used in conjunction with RoofNav and Data Sheet 1-28, Wind Dasign.

See the following data sheets for guidance on subjects thal are not covered in this data sheet.
Data Sheet 1-15, Roof-Mountsd Solar Photovoliaic Pansls

Data Sheet 1-42, Maximum Forsseeable Loss Limiting Factors, for guidance on roofs of buildings divided

by MFL fire walls

Data Sheet 1-31, Panel Rooi Systems, for guidance on panel roofs, including lap seam, standing seam,

‘and insulated metal panels
Data Sheet 1-33, Safeguarding Torch-Applied Roof Installations
Data Sheet 1-34, Hail Damage

January 2020. Interim Revision. The following changes were made:

C. Added new interior roof Zone 1'.

A. Updated tables and examples throughout to reflect changes made to Data Sheet 1-28.

B. Changed the terms used for roof areas from field, perimeter, and corner to Zone 1, Zone 2, and Zone
3, respectively.

52016-2020 Factory Ml insurance Gompany. Al ights reserved.

Lakes Chapter
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1-29 Roof Deck Securement and Above-Deck Roof Components

Page 14

(NOTE: Usa s rable when tha diciance
indicates that deflaction g

Table 1€ 3 in. (75 mm) Deep. Type N Steel Deck with 8 in. (200 mm) il Spacing for Wind Ratings from 60 1o 225 psi
(2910108 kPa)
between rows of roof cover fasteners & one-half he deck span o fess.

FM Global Property Loss Prevention Data Sheets

govems over bending

o Uitimate Wind Fating por Foomias (o7
Srass | Deck asimum Span (7
i | % [ % | 15 | i B0
Tow 3 0% |00 | o0 | © a0t | 767 [ 7ar |0 | ees
o T2 040 | o a0 5 [ 70
7 ¥ 250 | o |1 N N )
0. T660 140 [ 125 [P 2 [ 0sa [ 050
w00 o Tig3 [ 1106 | 1034 | o7 a1 e [
o (e T ) 5 [erz [ae
o 56 Ta53 127 TiE ToeT | 1025 | oge
07z [ 783 | 77001500 7400 Ta5e | 200 | 248 |20z [TieT
w00 367 | 7200 | Tz [ 090 | 1054 9% | 695 | 600 | oz [ sor
o 7548 | 1415 | 7906 | 124 | 7154 | 7065 | 7044 90 | Goo | 055 | et

2.2.3.4 Provide deck securement as required by RoofNav for the needed wind rating using one of the following
methods:

A. Performance-based approach: Where RoofNav assemblies are selected to account for the higher wind
ratings needed in Zone 2 and Zone 3, the entry for the RoofNav assembly will address the specific
securement requirements.

B. Prescriptive enhancement approach: Where a single RoofNav assembly is selected based on the
needed Zone 1 rating (assuming deck span is adequate for all areas as noted above), enhance deck
securement in Zone 2 and Zone 3 as follows:

1. Zone 2: Increase deck securement by a minimum of 50% compared to that required by RoofNav
for the Zone 1 rating.

2. Zone 3: Provide deck securement equivalent to at least 2 times that required by the RoofNav listing
for Zone 1 and in accordance with Tables 2 or 3, where applicable.

In most cases, due to steel deck module spacing, it will be practical for both Zone 2 and Zone 3 to
provide deck securement equivalent to 2 times that required by the RoofNav listing for Zone 1.

20162020 Factory Mt Insurence Gompeny. All nghts resenved
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Page 15

Table 2. Steel Roof Deck, Zone 3 Enhancement Options for & in. (150 mm) Module (Rib Spacing), Common With 1 15

in. (38 mm) Deep Deack

Required Zone 1 Securement

Zone 3 Securement

5/8 in. welds

@ 12in. (300 mm)

5/8 in. welds or FM Approved deck fasteners @ 6 in
(150 mm)

5/8 in. welds

@ 6 in. (150 mm)

Two 5/8 in. welds or two FM Approved deck fasteners @
6 in_ (150 mm)

3/4 in. welds

@ 121n. (300 mm)

% in. welds or FM Approved deck fasteners @ 6 in
(150 mm)

3/4 in. welds

@ 6 in. (150 mm)

Two 3 in. welds or two FM Approved deck fasteners @ 6
in_ (150 mm)

One FM Approved deck fastener @ 12 in. (300 mm)

One FM Approved deck fastener with minimum % in
integral washer diameter or % in. washer @ 6 in
(150 mm)

One FM Approved dek fasteners @ 6 in. (150 mm)

Two FM Approved deck fasteners withminimum % in.
integral washer diameter or 3% in. washers @
6 in_ (150 mm)

Two FM Approved deck fasteners @ 6 in. (150 mm)

Two FM Approved deck fastener with 3 in. washer @ 6
in. (150 mm)

Table 3. Steel Roof Deck, Zone 3 Enhancement Options for 8 in. (200 mm) Module (Rib Spacing), Commen with 3 in.

(75 mm) Deep Deck

Required Zone 1 Securement

Zone 3 Securement

5/8 in. welds

@ 8 in. (200 mm)

Two 5/8 in. welds or two FM Approved deck fasteners @
8 in. (200 mm)

% in. welds @ 8 in. (200 mm)

Two 3 in. welds or two FM Approved deck fasteners @
8 in. (200 mm)

One FM Approved deck fastener @ 8 in. (200 mm)

Two FM Approved deck fasteners with minimum 1/2 in
integral washer diameter or 3/4 in. washer @ 8 in. (200
mm)

Two 5/8 in. (16 mm) welds @ 8 in. (200 mm)

Two FM Approved deck fasteners with % in. washers @
8 in_ (200 mm)

£2016-2020 Factory Muual Insuranca Compeny. All ighs reserved.
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Structure magazine

March 2017
CONSTRUCTION = M
Issues = o (NAREARN s

Reasons for few reported deck/joist failures to

date:

* A majority of roofs have not seen ASCE 7
design uplift loads (no major hurricanes in
10+ years)

* Design uplift of deck-to-joist does not
exceed the fasteners’ safety factor

* Decks likely have actual yield strengths
higher than the 33 ksi design yield strength
(60 ksi vs. 33 ksi can increase deck flexural
strength by about 70%)

1)|
|
il

23

Professional Roofing

March 2017 - Sidebar, page 37

Steal roof decks typically are manufociured (rolled) using uncoaled black sieel or galvanized (zinc-
STEEI. ROOF coaed) steel. Uncoated sieel roof decks typically are delivered ko a job site millprimed on one or both
sides with the inlent of providing some degree of corrosion proleciion unfil job-sile placement (arection)
The Steel Deck Insfituie (SDI) indicates the finish of a steel roof deck should be suilable for the environ-

LT e N T

“..NRCA recommends steel roof decks have a minimum G-90

galvanized coating companying with ASTM A653, “Standard

Specification of Steel Sheet, Zinc-coated (Galvanized) or Zinc
Alloy-coated (Galvannealed) by the Hot-dip Process.”

The technical bullelin was supported by The American Institule of Archilects, Asphalt Roofing Manufac-
furers Association, Insfitute of Roofing and Walerproofing Consuliants, and RC1.

NRCA curreniy mainiains its position: NRCA recommends sleel roof decks have @ minimum G-90
galvanized coating complying with ASTM A553, “Siandard Specification of Sheet Sisel, ZincCoated
(Galvanized) of Zincron Alloy Coated (Galvannaaled) by the Hot-Dip Process.”

Additional information regarding steel roof decks is conlained in The NRCA Roofing Manual: Mem-

brane Roof Systems—2015.

92 wwwprolsiondlreoing.n MAICH 2017
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STEEL DECK INSTITUTE

MECHANICAL ATTACHMENT OF SINGLE-PLY ROOFING MEMERANES
TO STEEL ROOF DECK: IMPLICATIONS FOR STEEL DECK DESIGN

<opyight 3915 tasl dackinstibate

SDI Technical Note-No. 7 (Nov. 2019)

Mechanical attachment of single-ply roofing
membranes to steel roof deck: Implications for
steel deck design

25
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Technical Note - Na.7

bending moments.

Analysis of Steel Deck and Supports for Mechanically Attached Membrane Roofs

For both new construction, and recovering or reroofing, the following guidelines reflect
generally accepted industry practice:

1. Analyze the deck as a continuous 3-span beam, unless shorter spans are used.

2. Utilize all load combinations required by the applicable building code.

3. For the design spacing of fastener lines, place the first uplift line load at the
midspan of the first deck span, then continue to add line loads as applicable.
Repeat as necessary to determine the maximum positive and negative

4. To determine maximum uplift on deck securement fasteners and support framing,
place a line load atop a support.

5Dl Recommendations
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1. The SDI does not recommend the use of roofing membranes attached to the steel
deck using line patterns with large spacing (spacing greater than 1/2 of the deck
span) unless a structural engineer has reviewed the adequacy of the steel deck
and the structural supports to resist wind uplift laads transmitted along the lines
of attachment

When existing buildings with steel roof deck are recovered or reroofed with 2
mechanically attached membrane, a competent structural engineer should be
engaged to determine the limitations imposed by the existing steel deck.

The lines of attachment for mechanically attached membrmnes shall anly be
perpendicular to the ribs of the deck. Membranes should not be attached with
lines of fasteners parallel to the deck ribs.

Designers should require pre-construction submittals of membrane layouts to
ensure that the lines of fasteners (direction and spacing) comply with structural
design assumptions. Determination of membrane layouts should not be left to the
option of field crews
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The steel deck bending and shear strength (resistance) and strength (resistance) of the
fasteners attaching the deck to the supports are calculated using the North American
Specification for the Design of Cold-Formed Steel Structural Members (AIS) 5100-16) and the
Standardfor Steel Roof Deck (ANSI/SDI RO-2017). Thes design strengths are dependent on
the specified minimum mechanical properties (i.e. base steel thickness, yield and ultimate
strength) for the roof deck, and should be lower than the strength determined by field-
testing. Results of field-tests utilized to determine strengths which are dependent on the
mechanical properties of the steel deck, such as pull-out or pull-over of a screw fastened
through deck, must recognize the properties of the delivered steel may exceed the minimum
limits required by the steel specification. Therefore, field-test results must be adjust
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Consider the deck
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Steel roof decks are rarely attached to FM’s guidelines

29

YA VARV VAR

ROOF DECK DESIGN
second edition

SDI Roof Deck Design Manual,
Second Edition

S
-
c
S
£
o
=
b=
@
@
=
o
c
@

E=1)

STEEL DECKINSTITUTE

30

Winter Technical Session
SMARCA and IIBEC Great Lakes Chapter 15



Fundamentals of vapor retarders, air barriers and attic ventilation

Section 2.14 i Attached Single-Ply Roof

For both new construction and reroofing or recovering of existing roofs, mechanically
attached single-ply roofing membranes are often used. As opposed to adhered
membranes which are continuously adhered to the insulation board, and uniformly load
the deck when loaded by wind uplift, mechanically attached membranes are attached
using lines of mechanical fasteners at the membrane seams. These seams can be
spaced from 4 foot to over 20 foot on center in some applications. Then loaded by wind
uplift, these membranes load the steel deck with line loads that can increase the bending

moment by several hundred percent over a uniformly applied uplift.

=
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Figure 2.4 - Membrane Loading Deck
Some key points that the Designer should keep in mind
1. The lines of fasteners must not be permitted to be placed paralle to the roof deck

ribs. In this case, the deck resistance in reduced to that of a single rib, and failure
of the steel deck is inevitable:

2. The Designer must consider the efiect of the ine loads on the steel roof deck and
underlying framing, and design the deck and framing accordingly.

3 When reroofing or recovering an existing roof, sirict attention must be given to
the capactty of an existing stesl deck that was originally designed for a uniform
uplift load. A mechanically attached membrane may not be feasible.

SDI Technical Note 7, "Mechanical Attachment of Single-ply Roofing Membranes to
Steel Roof Deck: Implications for Steel Deck Design” should be referred to for

agditional information.

EEL DECK INSTITUTE

Mechanically Attached Membrane:

Moment WMoment
Mechanical
Increase over Increase over
Attached Mo mae [ DM Mormac/ ©Mp
Adhered Adhered
Membrane
Membrane Membrane
¥
Zone T (nterior) 088 530% 03 43%
NS Perimeter in
052 175% 042 109%
Zone 2 (Edge)
NS Perimeter in
080 179% 063 106%
Zone 3 (Comer)
EW Perimeter,
attached parallel 318 1065% 417 1065%
to deck ribs

Observations

1. A mechanically attached membrane greatly increases the flexural demand on the

deck over an adhered membrane. Except where attached parallel to the deck ribs

in the E-W perimeter, the 40 ksi WR deck has adequate flexural capacity. Lower
strength 33 ksi deck may have been overioaded in flexure in Zone 1 and 3.

B

It is important that the membrane width be decreased in the edge zones as
defined in ASCE 7. If the 10 foot membrane width was continued in the edge
zones, the deck would have been overloaded in flexure in Zones 2 and 3.

=

Membrane width is important. A 12 fool membrane width, as opposed to the 10
foot widih in this example, wouid have most likely overloaded the deck in flexure
Membranes much wider than 12 foot are currently in use.

The effect on deck securement to the support framing, and the wpliftloads on the

-

support framing, also need to be considered
. Deck formed from steel of higher strength than 40 ki, or thicker gage, may be

el

considered in new construction.

@

. Careful analysis of existing structures being re-roofed or re-covered with a
mechanically attached membrane, that originally had an adhered membrane,

must be performed. Narrower membrane widths may be needed

cTion &
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NRCA’s recommendations

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

New construction:
 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

33

NRCA’s recommendations — cont.

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

Reroofing:

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

* If 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)
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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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Questions

36

Winter Technical Session
SMARCA and IIBEC Great Lakes Chapter 18



Fundamentals of vapor retarders, air barriers and attic ventilation

February 10, 2022

Mark S. Graham

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

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

Twitter: @MarkGrahamNRCA
Personal website: www.MarkGrahamNRCA.com
LinkedIn: linkedin.com/in/MarkGrahamNRCA

37

Winter Technical Session
SMARCA and IIBEC Great Lakes Chapter

19



