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Understanding 
wind design
Proper wind design is essential for 
roof system performance

by Mark S. Graham
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Proper wind design of roof systems is a relatively 
complex, sometimes misunderstood undertaking; 
however, it is essential for proper roof system perfor-

mance. It is important to know the requirements and process 
for proper wind design of most low-slope roof systems. 

Code compliance  

The International Building Code® requires design wind loads 
be determined according the ASCE 7, “Minimum Design Loads 
and Associated Criteria for Buildings and Other Structures.” 
IBC 2024’s Section 1609.1.1-Determination of Wind Loads in-
dicates wind loads for buildings be determined in accordance 
with ASCE 7-22’s Chapters 26 to 30. Section 1609.5-Tornado 
Loads indicates Risk Category III and IV buildings in the 
tornado-prone region east of the Rocky Mountains also be in 
accordance with ASCE 7-24’s Chapter 32-Tornado Loads. 

IBC Section 1603.3 requires construction documents show 
wind and tornado design data, including the basic wind speed 
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(V), tornado speed (VT), allowable stress 
wind speed (VASD), and design wind 
pressures and their applicable zones 
with dimensions.

IBC Section 1504.4 requires built-up, 
polymer-modified bitumen, adhered 
or mechanically attached single-ply 
and metal panel roof systems over roof 
decks be tested for wind resistance in 
accordance with FM 4474, “American 
National Standard for Evaluating the 
Simulated Wind Uplift Resistance of 
Roof Assemblies Using Static Positive 
and/or Negative Differential Pressures;” 
UL 580, “Tests for Uplift Resistance of 
Roof Assemblies;” or UL 1897, “Uplift 
Tests for Roof Covering Systems.” The 
code does not require this testing be con-
ducted at FM or UL Solutions; testing at 
other recognized laboratories using FM 
or UL test methods is acceptable.

Structural metal panel roof systems 
without roof decks must be tested in 
accordance with FM 4474 or ASTM 
E1592, “Test Method for Structural 
Performance of Sheet Metal Roof and 
Siding Systems by Uniform Static Air 
Pressure Difference.” Through-fastened, 
structural metal panel roof systems must 
be tested in accordance with ASTM 
E1592, FM 4474 or UL 580.

Ballasted single-ply membrane roof 
systems are not required to be tested. 
They must be designed in accordance 
with ANSI/SPRI RP-4, “Wind Design 
Standard for Ballasted Single-ply Roof-
ing Systems.” 

ASCE 7-22 

ASCE 7-22 provides a recognized means 
for determining minimum loads, hazard 
levels, associated criteria and intended 
performance levels for buildings. Ver-
sions ASCE 7-10 through ASCE 7-22 use 
the ultimate strength design method. 

The ultimate strength design method 
results in higher loads than the earlier 
allowable stress design method used in 
ASCE 7-05 and earlier editions.

When it comes to determining wind 
loads on roof systems, ASCE 7’s Chapter 
26-Wind Loads: General Requirements, 
Chapter 30-Wind Loads: Components 
and Cladding and Chapter 32-Tornado 
Loads apply.

ASCE 7-22’s Chapter 26 provides 
definitions; basic wind speed maps; 
explanations of the necessary calcula-
tion variables; and the fundamental 
equation, Equation 26.10-1, for deter-
mining a building’s velocity pressure at 
a height above grade (qZ).  

Using Chapter 30, qZ can be converted 
to a low-slope roof system’s field, perim-
eter and corner design wind pressures by 
applying external pressure coefficients 
(GCps). Chapter 30’s Part 1, Equation 
30.3-1 and Figure 30.3-2A apply to 
enclosed, partially enclosed and partially 
open buildings with a mean roof height 
of 60 feet or less. Part 2, Equation 30.4-1 
and Figure 30.4-1 apply to enclosed, par-
tially enclosed and partially open build-
ings with a mean roof height greater than 
60 feet. Part 3, Equation 30.5-1 and Fig-
ures 30.5-1 through 30.5-3 apply to open 
buildings of all heights. 

Chapter 32’s tornado load provi-
sions apply to Risk Category III and 
IV buildings located in the tornado-
prone region, which is east of the Rocky 
Mountains. 

Section 32.17 provides separate cal-
culations based on tornado speeds for 
buildings with a mean roof height of 
60 feet and less and for buildings taller 
than 60 feet. The chapter includes 16 
tornado speed maps based on risk cat-
egory and effective wind area. ASCE’s 
Wind Design Geodatabase also can be 

used to determine building-specific tor-
nado wind speed. 

If Chapter 32’s calculated tornado 
loads are greater than the calculated 
wind loads for a specific building, the 
higher tornado loads should be used for 
wind design purposes.

Tested resistances

Code-approved testing agencies, such 
as FM and UL Solutions, provide uplift 
testing based on the code-prescribed 
test methods. Roof system manufactur-
ers typically make the results of these 
tests available. FM Approvals makes 
the results of its testing available via 
its RoofNav application, roofnav.com. 
Similarly, UL makes its test results 
available on its UL Product iQ® appli-
cation, which is accessible at productiq
.ulprospector.com.

Designers aim to design roof systems 
to have a tested uplift greater than the 
highest design wind pressure, typically 
the perimeter or corner pressures.

FM Property Loss Prevention Data 
Sheet 1-29, “Roof Deck Securement and 
Above-Deck Components,” provides an 
alternative method, referred to as the 
prescriptive enhancement approach, 
to address higher design wind loads at 
roof perimeters and corners. With this 
approach, designers use a roof system 
with a tested uplift greater than the roof 
field pressure then enhance the roof 
system’s attachment at the roof area’s 
perimeter and corners. Perimeter attach-
ment is increased by a minimum of 50%, 
and corner attachment is increased by at 
least two times.

Although FM 1-29’s prescriptive 
attachment approach often is used, 
IBC does not recognize it. 

Also, designers typically apply 
an additional safety factor, which 
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effectively reduces a roof system’s tested resistance 
to allowable capacity. For example, a minimum 
safety factor of 2.0 traditionally has been applied 
when using ASCE 7-05’s and previous editions allow-
able strength design method.  

Using ASCE 7-22’s ultimate strength design 
method, a safety factor of 1.25 is equivalent to the 
2.0 safety factor.

Additional 
guidance

Additional informa-
tion about using 
ASCE 7-22 is avail-
able in the Com-
mentary to ASCE 
7-22. ASCE 7 and 
its commentary can 
be purchased from 
ASCE by accessing 
asce.org.

Also, Appendix 
1-Wind Uplift in The NRCA Roofing Manual: Mem-
brane Roof Systems—2023 provides additional infor-
mation about proper wind design of roof systems. 
The manual also can be purchased at shop.nrca.net; 
NRCA members can download the manual free of 
charge. 123

MARK S. GRAHAM is NRCA’s vice president of technical 
services.

AI can’t do everything on a job site
The construction industry increasingly is using 
artificial intelligence for scheduling, safety plan-
ning, job-site data analysis and more. However, 
there are things AI cannot do on a job site.

For Construction Pros shares the following 
things humans do that AI currently cannot replace.

1. Make gut-check calls in the middle of a 
task. Humans have experience and instincts to guide them 
while AI requires data. Snap decisions—such as feeling a piece 
of equipment strain before a gauge shows it—are made using 
a wealth of personal experience and knowledge, and AI 
currently cannot match that.

2. Handle on-the-fly field fixes. Construction projects are 
unpredictable. Issues arise, and sometimes a creative fix is 
needed with whatever resources are available. AI does not 
have the improvisation ability of those who work in the field 
and can grab tools and troubleshoot a situation.

3. Manage people. People are complicated, and managers need 
patience, emotional intelligence, empathy and toughness to 
manage di©erent individuals. AI cannot e©ectively motivate 
or help address tension between co-workers.

4. Keep morale up. Humanity is crucial when a morale boost is 
needed. Crew members can laugh, lift each other up and keep 
everyone in good spirits—something AI cannot handle.

5. Take pride in a job well done. Although AI can report posi-
tive data and metrics showing success, it does not feel pride 
when a job is completed. The feeling of creating something 
real and finishing what you started is purely human and can-
not be replaced.

Protecting your business from ransomware

DID YOU KNOW?
ASCE’s Wind Design Geodatabase, 
ascehazardtool.org, provides a
web-based application alternative 
to using ASCE 7-22’s maps for 
determining the basic wind speed 
at a building’s specific address. 

NRCA’s Roof Wind Designer 
provides a web-based application 
that provides project-specific 
design wind and tornado loads 
based on ASCE 7. Roof Wind 
Designer is accessible free of 
charge at roofwinddesigner.com.

Only 14% of small businesses 
say they have a cybersecurity 
plan, so most small businesses 
are unprepared for a ransom-
ware attack, according to the 
U.S. Chamber of Commerce. In 
2023, small businesses were the 
target of 43% of all cyberattacks.

The cost of a cyberattack can 
range from $120,000 to $1.24 

million per incident, and most 
small businesses that experience 
a cyberattack reportedly close 
within six months of the incident.

Ransomware restricts access 
to a computer system or data—
often by encrypting files—and 
demands a ransom payment for 
their release. The U.S. Chamber of 
Commerce shares the following 

steps to protect your company 
from ransomware attacks.

• Ensure your software is 
up to date. Software 
providers issue updates 
that include important 
security patches and 
upgrades. Update your se-
curity programs regularly 
and promptly.
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