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n July 2025, Door & Access Systems 
Manufacturer Association (DASMA) 
participated in the National Science 
Foundation (NSF)’s seismic research 

conducted at the University of California  
San Diego (UCSD).

DASMA Technical Director Dave Monsour 
and Clopay Corporation Design Engineering 
Manager Trevor Errington visited the large, 
high-performance shake table site to view 
and evaluate the seismic testing. The results 
revealed important information about how 
some products manufactured in our industry 
perform under severe seismic activity.

The towering structure
The CFS-NHERI capstone test building was built 
solely for the seismic research. It took five 
and a half months to construct the 10-story 
cold-formed-steel (CFS)-framed building, 
which included drywall finishes, nonstructural 
components, and supplemental mass. The 
10-story building was built not on the ground but 
on top of an enormous steel “shake table” used 

by UCSD for seismic testing. With a height of 31.6 
meters (103'9"), the test building easily exceeded 
the height limitation of 19.8 meters (65') set by 
the current ASCE 7-22 design standard.

Prior research has revealed that cold-formed-
steel construction can withstand more intense 
seismic demands than previously thought.  
Thus, the testing has advanced to the point 
where they can and should build taller and  
larger buildings.

“It was the biggest cold-formed-steel building 
that has ever been built and tested for seismic 
loads,” Monsour said. “You have to push the 
envelope when building a test structure for this 
type of research or you’re wasting your time and 
effort doing the testing.”

Industry involvement
DASMA’s Rolling Door Division contributed to the 
research. Clopay Corporation donated a FireGard 

Chain-Operated Rolling fire door — approximately 
7' x 9' — between jambs, under lintel, and 
mounted to steel tubes. Superior Door Systems 
of El Cajon, Calif., donated the installation of the 
FireGard door.

According to Monsour, DASMA benefits from 
participating in this kind of seismic research. 
“Seismic requirements are important for doors, 
and DASMA is the industry’s voice when it comes 
to codes and standards pertaining to doors,” he 
said. “We need to be involved with these testing 
efforts so that we can examine the results 
and continue to develop and monitor relevant 
standards and codes.”

It’s also essential for DASMA to donate 
products for this type of testing, added Monsour. 
“By participating, we gain important information 
about how our products are performing when 
exposed to severe seismic activity.”
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Clopay donated a fire door and Superior Door Systems of El Cajon, Calif., donated the insulation for the door. 
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As a DASMA member, Clopay recognizes the 
importance of working together to advance 
knowledge,” said Errington. “Clopay was happy 
to donate a door to be used in the test to 
confirm the resiliency of rolling doors during 
seismic events.” 

Measuring tools
To measure the seismic response and 
post-earthquake fire performance, the 
construction team installed more than 
a thousand instruments throughout the 
interior and exterior of the building. The 
instrumentation measured acceleration, 
displacement, and strain —  
which are key factors in seismic testing.  
The displacement transducers measure  
what’s happening when the shaking  
starts and monitors the impact as the 
shaking progresses.

Monsour compared it to a car crash test. 
It’s not enough to know that the car (and 
crash test dummy) survived; you have to 
know how fast the car was going. Similarly, 
accelerometers assess how hard the 
earthquake is shaking.

Local earthquake provides 
impromptu pre-test
On April 14, 2025, an earthquake measuring 
5.2 on the Richter scale struck Julian, Calif., a 
city just 40 miles away from the CFS10 test 
building. The 10-story structure was subjected 
to the main shock of the April 14 earthquake 
and several aftershocks. “The moderate 
level of this event caused no damage in the 
building; with the maximum peak (L10) floor 
accelerations of ~0.05 g.”

Shake, shake, shake
Over the course of two weeks, the CFS10 building 
underwent multiphase seismic testing. During 
week one, the testing involved low-amplitude 
motions to aid in building specimen 
characterization and documenting the system’s 
service-level response. In week two, the  
test protocol progressed towards design-
earthquake scenarios.

Finally, the seismic test phase used multiple 
Risk-Targeted Maximum Considered Earthquake 
(MCER) shaking motions. Additional test motions 
used were recordings from the 6.9-magnitude 
Loma Prieta earthquake that rocked California 
on Oct. 17, 1989.

The test results
The 10-story CFS-framed building, after being 
exposed to seismic testing under increasing 
multidirectional earthquake motion intensity, 
exhibited little to no damage. Even when they 
introduced shaking comparable with the 
recorded intensity of the 1989 earthquake, the 
structure sustained only very minor damage.

“Overall, it was a spectacular success,” 
Monsour said. “The entire 100-foot-plus building 
stood up to the shake test.”

Errington said, “After each round of testing, 
the Clopay door was examined, and its operation 
was confirmed without any adjustment or repair 
needed.” This confirmed that the calculations 
used to evaluate the doors and confirm their 
design were valid and that rolling steel doors 
perform well under seismic conditions.

The time, money, and effort that goes into 
designing and constructing a test building of this 

enormous stature is a one-time event. Monsour 
said there has been similar research conducted in 
the past, but nothing on this scale or level has ever 
been built or tested until now. The UCSD research 
results are impressive and tell us a great deal 
about the quality and durability of construction 
industry products being manufactured.

Fire testing was completed on July 17 and 
29. The official report detailing the complete 
results of the seismic research and fire testing is 
scheduled to be released in 2026.

Behind the research
The collaborative “Seismic resiliency of 
repetitively framed mid-rise cold-formed-steel 
buildings” research was backed a large group 
of partners and sponsors (see cfs10.ucsd.edu). 
DASMA was one of many organizations that 
contributed materials, engineering, design, 
and financial support to the Capstone 10-Story 
Building Shake program.

“It was very encouraging to see the range 
of companies and organizations involved in the 
successful test, especially knowing that all the 
information gained will go towards improving 
products and constructions to make more 
resilient structures to product people during 
seismic events,” Errington said.

The laundry list of sponsors and partners 
involved in the research represents the value and 
importance the testing and its results have on a 
wide range of industries, including the door and 
access industry.

Government sponsors included the National 
Science Foundation, the U.S. Department of 
Housing and Urban Development (HUD), the 
CalOES/California Seismic Safety Commission, and 
the National Institute of Standards and Technology.

Institutional sponsors included the American 
Iron and Steel Institute and the Steel Framing 
Industry Association.

There were also seven industry partners 
and over 40 companies and associations that 
contributed materials or supported the project, 
including Clopay Corporation, DASMA, and Superior 
Door Systems. 
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Seismic drawing of the Clopay rolling fire door donated for the testing.
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