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Topics

• ASCE 7-16
• Steel roof decks -- SDI bulletin
• Moisture in concrete roof decks
• Roof coatings
• Questions/other topics
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American Society of Civil 
Engineers Standard 7, 
“Minimum design loads 
and associated criteria for 
buildings and other 
structures” (ASCE 7-16)
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International Building Code, 
2018 Edition
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ASCE 7-16

ASCE 7-16’s ASD method
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ASD method permitted 
(Sec. 1504.3)
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The fundamental concept

Wind creates pressures/forces
on building elements

ASCE 7
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Fundamental concept -- continued

Adhesion or attachment ≥ Uplift pressure
FM rating
UL classification
Engineering 

≥  ASCE 7
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MWFRS is the building’s 
primary structure 

A building’s roof system is a 
“component and cladding” 

in Chapter 30

Definitions and the wind 
maps are in Chapter 26
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“…simplified…”
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Be careful! Table 30.3-1 
and pages 335-349 apply 
to the Part 1 procedure
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From here, continue to Page 
350 for the remainder of the 

Part 2 procedure
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Page 4

Pages 250-265

Page 266
Pages 266-268

Pages 352-362

Pages 352-362
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Figure 26.5-1B Basic Wind Speeds for Risk Category II Buildings and Other Structures

There are seperate maps for 
Risk Categories I, III and IV, 

and Hawaii
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This table (Fig. 30.4.1) covers 10 pages.  Locate the 
appropriate values based upon the

Roof Configuration and Basic Wind Speed
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So for our hypothetical example, where:
• Enclosed structure
• Risk Category II
• v = 110 mph
• Exposure C
• KZT = 1.0
• Mean roof height = 60 ft

Zone 1’: pnet = 1.62 x 1.0 x (-19.9) = -32.2 psf
Zone 1: pnet = 1.62 x 1.0 x (-34.7) = -56.2 psf
Zone 2: pnet = 1.62 x 1.0 x (-45.7) = -74.0 psf
Zone 3: pnet = 1.62 x 1.0 x (-62.3) = -100.1 psf
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For buildings with 60 ft. < h ≤ 160 ft.
ASCE 7-16, Chapter 30, Part 4

b
r
i
n
g
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Page 4
Pages 250-265

Page 266

Page 365 and Pages 352-362 Pages 368-373
Pages 368-373

Pages 266-268

Determination of qh is from 
Part 1: Low-rise Buildings

(Not “simplified”)
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…so, it really is “simplified”.
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Noteworthy changes in ASCE 7-16
Compared to ASCE 7-10
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ASCE 7-10 basic wind speed map
Fig. 1607A--Vult for Risk Category II Buildings
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ASCE 7-16 basic wind speed map
Risk Category II Buildings
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Comparing GCp pressure coefficients
h ≤ 60 ft., gable roofs ≤ 7 degrees

Zone ASCE 7-10 ASCE 7-16

1’ NA -0.9

1 (field) -1.0 1.7

2 (perimeter) -1.8 -2.3

3 (corners) -2.8 -3.2

Zone ASCE 7-10 ASCE 7-16 Change

1’ n/a 0.9 -10%

1 (field) -1.0 -1.7 +70%

2 (perimeter) -1.8 -2.3 +28%

3 (corners) -2.8 -3.2 +14%
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Zones
h ≤ 60 ft., gable roofs ≤ 7 degrees

ASCE 7-10 ASCE 7-16
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Noteworthy changes in ASCE 7-16
compared to ASCE 7-10

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

While center field pressures may be slightly 
lower, field, perimeter and corner uplift 

pressures will generally be greater
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www.asce.org
41

Roof Wind Designer has been updated based upon ASCE 7-16:
• Part 2: Low-rise Buildings (Simplified) [h ≤ 60 ft.]
• Part 4: Buildings with 60 ft. < h ≤ 160 ft. (Simplified)*

* Does not include hip and gable roofs h > 60 ft. and all roof slopes over 7 degrees 
(about 1.5:12)
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How the roofing industry will adapt
to ASCE 7-16 remains to be seen….

FM Global has indicated they will update 
their FM 1-28 to be based on ASCE 7-16 

(with modifications) by the end of the 2018.
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This comparison illustrates why it is important for 
Designers to include wind design loads in their 

Construction Documents (per IBC Sec. 1603.1)…

…It also illustrate why specifying a wind warrantee can 
create an uneven playing field.  Unless the Designer 

indicates the wind design loads, which design method will 
the manufacturer use (e.g., in a competitive environment)? 
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Steel roof decks/seam-fastened systems
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SDI bulletin
2009

• Decks designed for 
joist spacing between 
5’ and 6’ 8” o.c.

• Deck designed for 
uniform loading

• Seam-fastened single-
ply membranes are a 
concern
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Membrane seams across deck flutes

SDI:  3.8 X moment (deck); 2 X load (joists)
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Membrane seams in deck flute direction

SDI: 12 X bending moment and shear (deck) 
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SDI bulletin – Conclusion
2009 bulletin

“…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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FM Global’s Loss Prevention Data Sheet 1-29
April 2016

Revised/new criteria:
• Steel roof decks:
• Uniformly-distributed 

loading
• Concentrated loading

• Lightweight structural 
concrete
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Professional Roofing
March 2017
www.professionalroofing.net
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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  
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SDI Technical Note-No. 7 (Nov. 2019)
Mechanical attachment of single-ply roofing 
membranes to steel roof deck: Implications for 
steel deck design 
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Expect additional scrutiny of seam-fastened,
mechanically-attached, single-ply membrane roof systems
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Professional Roofing
January 2020
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Moisture in concrete roof decks
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Professional Roofing, June 2017 Professional Roofing, December 2018 
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Professional Roofing
February 2020

“…These test results contradict 
claims an MVRA minimizes 
concrete’s ability to pass and 
release moisture vapor…”
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Roof coatings
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International Building Code,
2018 Edition (IBC 2018)
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ASTM product standards
Roof coatings

• ASTM D6083: acrylic
• ASTM D1227: emulsified asphalt 
• ASTM D2823: asphalt
• ASTM D2824: aluminum
• ASTM D4479: asphalt
• ASTM D6694: silicone
• ASTM D6947: polyurethane
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Roof coatings
vs.

Liquid-applied membranes
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• Roof coatings are classified as surfacing products
• Liquid-applied membranes are classified as roof 

membranes

The differences

71
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Added with 
IBC 2018
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Roof coatings -- summary
• Fire classification (Class A, B or C) – tested as 

an assembly
• Installed per the coating manufacturer’s 

instructions
• ASTM product standards
• Reroofing?  (Clarified in IBC 2018)
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Questions… and other topics
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