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ABOUT NATIONAL ROOFING 

National Roofing Company is 
headquartered in Albuquerque and 
serves the entire state of New 
Mexico as the premier commercial 
roofing and waterproofing 
contractor. National Roofing 
specializes in state-of-the-art 
systems for challenging roofing 
projects and has a full-time 
service department available 24 
hours a day, 7 days a week. 

ABOUT MIKE RYAN 

Mike Ryan has been involved in the 
construction industry and the 
design profession in one way or 
another since 1986. As Staff 
Architect and Chief Technical 
Officer at National Roofing, he 
gets to combine field experience 
with design expertise and brings 
with him an understanding of 
business, detailing and project 
types. His facility in coordinating 
with the entire project team 
comes from his former life as a 
principal of a local architectural 
firm. 

 WIND SPEED TO WIND PRESSURE 
BY MIKE RYAN, CHIEF TECHNICAL OFFICER AND STAFF ARCHITECT  
NM ARCHITECT 4037, MEMBER OF NRCA AND ICC 

 

This newsletter will try to explain and simplify each of the items listed in the title, and how 
they relate to each other, to roofing, and the building code. For the purposes of this article, 
the focus will be on low slope roofs and the 2015 International Building Code (IBC). 

First, some simplified definitions: 

Design Wind Speed = Nominal design 3 second gust wind speeds in mph, taken from Figure 
1609 of the IBC. The speeds are measured at 10 meters (33’ above ground) and there is a 
3% probability that they will be exceeded in 50 years.  

Wind Pressure = The negative (uplift) pressure exerted on a roof assembly. 

FM (FM Global) = A property insurer that insures many Fortune 1000 companies. 

FM (FM Approvals) = Product and services testing arm of FM Global; approved by the IBC 
to test a roof system’s uplift resistance load capacity.  

UL (Underwriters Laboratories) = An independent testing agency, also approved by the 
IBC to test a roof system’s uplift resistance load capacity. 

Roof Warranty = A roof manufacturer’s agreement to repair or replace roofing that fails 
under specific conditions.  
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NEXT TIME 

Not sure yet, stay tuned! 

 

 

Second, some clarifications: 

1.      Wind speed does not equal wind pressure. A 115 mph wind does not mean that there 
will be 115 pounds per square foot (psf) of negative pressure exerted on the roof. The 
actual pressures on the roof will vary depending on the wind speed, building height, roof 
slope, edge conditions and numerable other factors. To get design pressures for the 
building and its components, the Designer must start with the Design Wind Speed from 
the IBC and factor in the characteristics of the building and site.  

2.      Wind speeds and wind pressures are required to be shown on the construction 
drawings. Although plans from architects and engineers usually include the design wind 
speed, exposure category, risk factor and internal pressure coefficient required by Section 
1603.1.4 (Items 1-4) of the IBC, Item 5 of that section also requires the drawings to include 
“design wind pressures to be used for exterior component and cladding 
materials…”. Roofing and roof edge metal fall under components and cladding not 
specifically designed by the registered design professional;accurate design loads on these 
items are needed to select a roof assembly capable of resisting the anticipated loads, 
and to properly select ES-1 tested coping and edge metal systems. Although there are 
programs available that can use generalized project information to assist in estimating the 
forces, the designers are best suited to understand the loads on the building. When the 
outward and upward pressures are clearly shown on the drawings in advance of the bid, 
each subcontractor will be able to propose comparable roof systems. 

3.      Specifying a roof system with an FM or UL Class designation is not required by current 
code. The 2015 IBC only requires that design wind loads (pressures) for roof areas and 
components are calculated using the American Society of Civil Engineers (ASCE) standard 
ASCE 7-10. The code also requires that the installed roof system and components be 
tested by an approved testing agency and recognizes FM 4474, UL 580 and UL 1897 as 
acceptable methods of determining uplift resistance capacities. 

4.      A roof system with an FM Class 60 designation is not identical to a system with a UL 
Class 60 designation. FM employs a safety factor of 2 in its classifications, therefore a roof 
assembly tested to meet the FM 1-60 classification is only appropriate for use where the 
calculated pressures in the field of the roof do not exceed 30 psf. FM’s data sheets also 
have specific requirements for enhancements at the perimeter and corner zones (where 
uplift forces are often greatest).    A UL Class 60 roof assembly has no safety factor 
included and provides no specific guidelines for increases at perimeter and corner zones; 
it is approved for roof systems where the maximum calculated pressures in the field do 
not exceed 60 psf. Designers may choose to add a safety factor to the calculated design 
pressures and select a UL Class designation appropriate for those higher pressures. Both 
UL and FM designations increase by 15 psf increments, with 1-60 being the lowest 
classification for FM and UL Class 30 the lowest for UL. 

5.      If a building is located in a 120 mph wind zone, it does not mean it will require an FM 
or UL Class 120 roof. Conversely, if an FM 1-120 Class is specified, this does not mean that 
it is in a 120 mph wind zone. As mentioned above, wind speeds are only one factor in 
determining uplift pressures on a roof, and FM and UL Classifications are often used to 
select roof assemblies capable of resisting those uplift pressures. 

 



 

6.      A warranty for a roof system is not a requirement of the building code.  The building 
code is concerned with public safety and what it takes to keep the roof and roofing 
components on the building. A warranty is a marketing and risk management tool for roof 
system manufacturers. 

7.      Typically, the standard roof warranty will cover damage due to wind speeds up to 55 
mph, and the building owner’s insurance policy covers damage as the result of higher wind 
speeds. Most roof manufacturers and insurance companies have agreed on 55 mph as the 
speed above which damage to buildings transfers from responsibility of roof manufacture 
to building owner’s insurance policy.  

8.      The standard 55 mph wind speed limitation in the typical warranty has no relation to 
the design wind speed or the calculated pressures. Manufacturers warranties typically do 
not cover design. Despite any limitations in the warranty for damage due to stated wind 
speed, the roof assembly (if done properly) was still tested and installed to resist the 
anticipated wind uplift pressures provided by the design team. 

SUMMARY 

As with almost everything, things get more complicated the more you dig! Clearly stating 
design parameters is critical in ensuring bids are comparable and not inflated, and to 
ensure quality standards are met. Specifying an FM or UL Class designation can simplify 
the bidding and construction process if done correctly, but can cause confusion and add 
cost if including them results in conflicting requirements. Additionally, specifying a wind 
warranty enhancement (sometimes called a 'wind rider’) can improve a roof assembly 
because the roof manufacturer will require additional enhancement such as a more 
durable membrane or cover board as well as increased attachment requirements - but the 
enhancements will add material and labor costs, and the price of the warranty will 
increase. Having a 'wind rider' in place may also cause delays in processing claims since 
there will be overlap in coverage between the property loss insurer and the roofing 
manufacturer. 

RECOMMENDATIONS: 

a.      Have the designer/structural engineer provide calculations for design pressures at the 
roof field, perimeter and corners, and list outward and upward pressures for edge metal 
or coping that terminate the roof membrane. 

b.      Either provide a safety factor for the given design pressures, or select a UL Class 
designation that meets or exceeds the design uplift loads, with safety factor included.  

c.     Adherence to FM performance standards is only required on FM Global insured 
properties; consider contacting the FM Global office for assistance in determining an FM 
Class designation and to verify compliance with other of FM Approvals requirements, such 
as type of deck, deck span and deck securement. Once design pressures are known, select 
the desired FM Classification. 

 

 

 



 

d.      Consider including the following wording in the division 07 specifications to clarify the 
code requirements: “The specified roofing assembly must have been successfully tested 
by a qualified testing agency per the requirements of the current version of the 
International Building Code (IBC). The assembly must resist loads based on the calculation 
methods provided by the applicable American Society of Civil Engineers (ASCE) standard, 
with an applied safety factor as determined and provided by a design professional, but 
assembly uplift pressures shall be not less than 45 lbs./sq. ft. in the field of the roof with 
proper enhancements for perimeter and corner zones”. 

e.      If requesting enhancements to the manufacturer’s standard warranty with regard to 
wind speed, consider including the following wording to the documents: “Manufacturer’s 
warranty to include Wind Warranty Enhancement to cover damage for winds of peak gust 
speeds up to and including miles per hour”. Enhancements to the wind warranty are 
usually available in 10 mph increments up to 120 mph. 

ADDITIONAL INFORMATION: 

Click here to see a roof membrane reacting to wind uplift forces after experiencing 
attachment failure.  

More can be read on this subject by reading the excellent article "Roofing Wind Speeds: 
ASCE 7, Uplift Ratings, and Warranties" by Brian P. Chamberlain of Carlisle Construction 
Materials. For information on upcoming changes to ASCE 7-16 with the 2018 code cycle, 
read Research+Tech, "ASCE 7-16," Professional Roofing, March 2018 by Mark Graham, 
NRCA’s VP of Technical Services.    

 

 


