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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. 

 RESISTANCE TO HAIL DAMAGE AND WIND 
CALCULATIONS 

HAIL IMPACT AND WIND LOADS 

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

 

The trailer from the last newsletter indicated we were going to be talking about edge 
metal and coping this issue, but since this summer brought in heavy rain and hail to many 
parts of Albuquerque and New Mexico I thought I would share the bits and pieces I have 
learned in the aftermath. 

Right after the late July, early August storms, National Roofing Company informally 
teamed up with a Roof Damage Specialist to look at about 30 of our older roof projects 
that were in the path of the storms which produced .5” - 1.75” hail stones. We saw this as 
a chance to assess how our roofs have been performing under adverse conditions and 
provide an additional service to our customers. The specialist was able to determine that 
none of the projects visited experienced notable hail-related damage on the roofs. It 
seems that properly installed 60 and 80 mil TPO roofs, as well as EPDM roofs and built-up 
roofs display long term resistance to hail smaller than 2”. 

However, we did get a number of repair calls for damage to buildings we have not worked 
on before; the majority of the damage seemed to be on thinner membrane roofs, followed 
by asphalt and clay tile roofs.  We saw the most damage on 40 mil PVC roof membranes 
which were 8 years old or older and installed over Fanfold underlayment boards.  
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NEXT TIME 

Coping vs. edge metal / ES-1 
compliance 

 

 

This assembly seems to be particularly susceptible to hail damage due to the thinness of 
the membrane, the loss of plasticity over time, combined with the softness of the underlay 
material. Fanfold has a compressive strength of only about 10 psi, which is half of the 
polyisocyanurate board frequently used as an underlay in commercial membrane roof 
assemblies. When hail strikes a membrane roof over a more solid underlay, it can still 
cause hairline fractures depending on the age and thickness of the material, but those 
fractures often don’t result in membrane failure until as much as a year after the initial 
damage. When the underlayment has less compressive strength, it appears to allow the 
membrane to deform excessively under the impact of the hail, accentuating the spiral 
fractures and almost immediately resulting in membrane failure and leaks into the 
building (see images below from failed roofs). In neither example is the end result 
desirable, but having a few months to deal with insurance companies and schedule repairs 
or replacement is certainly preferred. It is a good idea to document any visible fractures 
and set up a schedule to monitor the damage. 

The future of roof assemblies may lean towards adhered systems which typically have 
better resistance to hail damage than their mechanically fastened counterparts. FM 
Global’s 2018 Property Loss Prevention Data Sheet includes a category for VSH (Very 
Severe Hail) which incorporates a good swath of eastern New Mexico. As of now only 
about .03% of the approved listed assemblies can comply with the requirements for 
VSH. FM Global will also soon reference ASCE 7-16 instead of 7-10; this will result in an 
increase of about 70% in the uplift design pressures for most types of buildings in most of 
the risk categories. Adhered systems have the capacity to resist the increased uplift forces 
and can be a good alternate to quadrupling the fasteners on a board in the corner zones. 

In summary, I would state the following wind and hail related recommendations to 
building owners, facilities managers and design professionals in charge of construction 
documents: 

1.      Membranes less than 60 mils thick should be avoided 

2.      High density polyiso or other good quality cover board can help mitigate damage from 
hail 

3.      Coordinate carefully the uplift requirements from FM Global (where applicable) to 
ensure the roof deck is designed to resist the same uplift forces as the roof covering. 

4.      If your structural engineer is feeling generous, include the roof design wind pressures 
and zone locations for field, perimeter and corners on the drawings. When this 
information is provided in the Contract Documents, it can be help ensure comparable bids 
on projects as wind design calculations get more complicated with the 2018 codes and the 
referenced ASCE 7-16 

As usual, Mark Graham, NRCA’s vice president of technical services, has written 
extensively on these subjects. You can read more by linking to the following articles: 

Tech today, "Considering the winds," Professional Roofing, April 2016 

Research+Tech, "Designing for hail resistance," Professional Roofing, May 2018 

 



   

Hail impact site on PVC roof compromising the scrim 

 

Less severe impact sites - trademark spiral fracture still enough to cause immediate leaks 

 

 


