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Fire Tests 
Coming for
Core Module
Group plans tests to create performance-based structural-fire- 
engineering guide for cutting-edge composite shear wall

W
ith load tests still underway 
to improve the performance-
based design of a cutting-
edge office-tower core wall, 

researchers at Purdue University are gear-
ing up to do a related study: fire tests to 
determine the fire performance of the 
wall’s coupled steel-plate modules filled 
with rebar-free concrete. 

And in another step forward for the 
first use of the shear-wall system—in-
tended to speed construction—the Seattle 
buildings department has approved a re-
quest for sprayed-on fire resistance on 
only the outer surface of the core of the 
850-ft-tall Rainier Square Tower.

“The argument is that inside the core, 
around the elevator hoist way, there is mostly 
no fire load,” said Ron Klemencic, chairman 
and CEO of Magnusson Klemencic Associ-
ates (MKA), at the 2018 North American 
Steel Construction Conference held April 
11-13 in Baltimore by the American Insti-
tute of Steel Construction (AISC). 

MKA is the pioneer of the office-tower 
application of the wall system and Rainier 
Square’s engineer. “The approval will save 
the owner $1 million,” added Klemencic, 
who is also the catalyst for the ongoing 
research on the modules.

The proposed fire test project, called 
performance-based structural fire engi-

neering of concrete-filled composite plate 
shear walls, is expected to provide physical 
proof of the system’s fire resistance. 

That may eliminate applied fire re-
sistance and make approvals easier, said 
Klemencic, also a director of the 
Charles Pankow Foundation, the spon-
sor of the research.

The goal of the fire tests is to develop 
code change proposals for the AISC 
Specification 360-XX, Appendix 4-Fire 
Design. These will include structural 
performance-based design methodolo-
gies and standard fire ratings for the core 
walls and floor-to-wall connections, ac-
cording to Amit H. Varma, director of the 
Robert L. and Terry L. Bowen Labora-
tory at Purdue, principal investigator for 
the proposed fire tests and co-principal 
investigator, with Michel Bruneau at the 
University at Buffalo, for the load tests. 

The fire tests, which will reuse short-
ened versions of the six module specimens 
from the load tests, are expected to take 
18 months and cost $160,000. A design 
tool is one of the deliverables, said Varma 
at the steel conference, which drew a re-
cord 5,175 registrants. 

The Purdue-Buffalo load tests are co-
funded by $600,000 from Pankow and 
AISC. All Pankow and AISC research 
products are available free of charge.

Purdue tests on five of six specimens 
are complete. The performance of the as-
semblies under a range of axial loads is 
equal to or better than predicted. Conse-
quently, “confidence in the core-wall sys-
tem has grown further,” said Klemencic.

The tests also demonstrate directly the 
influence of cross-tie spacing, opening the 
door for wider spacing if loading condi-
tions permit, added Varma. 

The sixth module will be tested this 
summer at Purdue. The focus will be on 
a first-ever wind-loading protocol. The 
test will shed light on stiffness degrada-
tion and high-cycle, low-amplitude fa-
tigue behavior. 

All of the Purdue test specimens are 
9 ft tall and 3 ft long. Wall thickness is 
9 in. and both web- and flange-plate 
thickness are 3⁄16 in.

Four parameters are varied: axial load 
level, plate slenderness ratio, tie bar diam-
eter and spacing, and use of shear studs 
with the ties.

The second part of the load tests, on 
C-shaped-in-plan specimens, will begin 
this summer at the University at Buffalo. 
The tests are focused on understanding the 
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GOOD RESULTS Results of load tests to date have 
increased confidence in the core-wall system. 
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behavior of the C-shapes under shifting 
neutral-axis locations.

The Purdue-Buffalo research team ex-
pects to publish the system’s performance-
based design guide next year. 

APPARATUS  Each of the six wall specimens is dimensionally similar, but test parameter variations include 
axial load level, plate slenderness ratio, tie bar diameters and spacing, and the use of shear studs with ties.  
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 US Steel Fabricators Want Tariffs Extended to Foreign Shops 
CONSTRUCTION MATERIALS

I n the weeks since the Trump 
administration announced a 
25% tariff on raw steel im-

ports, it has exempted several 
countries from the duties. They 
include the European Union na-
tions as well as Argentina, Austra-
lia, Brazil, South Korea and North 
American Free Trade Agreement 
partners Canada and Mexico. 
China has challenged the tariffs 
through the World Trade Organiza-
tion. But the biggest impact for the 
U.S. construction industry will be 
in the cost of fabricated steel. 

The American Institute of Steel 
Construction is still pushing to have 

fabricated steel from China and 
other nonexempt countries added 
to the products subject to tariffs. 
The resulting price increase for im-
ports would help U.S. fabricators.

In a letter to President Trump, 
AISC President Charles Carter and 
David Zelasne, chair of the trade 
group’s board of directors, urged 
the administration to include fabri-
cated structural steel among the 
products covered by the tariff. They 
said that if fabricated products are 
not included, rising domestic prices 
could hurt U.S.-based fabricators. 
They said it also would leave a gap-
ing hole in the tariff that could en-

courage the fabrication of large 
assemblies in other countries with 
no duties applied.

“By just stopping the tariff at the 
mill level, the market is still open to 
circumvention of those tariffs by 
bringing in fabricated material from 
other countries,” says Zelasne, 
who also is president of Columbia, 
S.C., fabricator Owen Steel. 

AISC believes the tariffs are dis-
proportionately harming small U.S. 
fabricators who only buy U.S.-
made steel, while fabricators that 
carry offshore products can absorb 
price increases more easily. Carter, 
Zelasne and other U.S.-based fab-

ricators have met with officials in 
the U.S. Trade Representative’s of-
fice and the Commerce Dept., but 
they do not foresee any immediate 
change in policy. The Commerce 
Dept. did not respond to an ENR 
request for comment.

“There are people in the office of 
the U.S. Trade Representative and 
the Commerce Dept. who under-
stand these issues well but … this 
is an easier tariff to manage than a 
fabricated steel tariff and it will 
take more time to see how it plays 
out before they do anything else,” 
Zelasne says. 

By Jeff Yoders

A related Pankow project, also led by 
Varma and Bruneau, involves implement-
ing the FEMA P-695 process for evaluat-
ing seismic performance of core-wall 
systems designed for high seismic regions. 

The work involves selecting and design-
ing several archetype building structures 
using the core-wall system. The test also 
develops and benchmarks numerical models 
for simulating the seismic response of the 
system and conducts numerical simulations 
to evaluate dynamic responses of the struc-
tures to increasing seismic ground-motion 
intensities. Researchers will use the results 
to propose “R” factors for the seismic design 
of the composite core-wall systems.

Formally referred to as the response 
modification coefficient, the R factor ac-
counts for the ductility of the building 
and, accordingly, adjusts the lateral loads 
used for design. 

The P-695 study is required for the 
structural design standard—the American 
Society of Civil Engineers’ ASCE 7—to 
allow a system’s use within the prescrip-
tive requirements of the standard. “This 
will allow the composite core-wall system 
to go mainstream,” says Klemencic. 

The hoped-for schedule for the Pur-
due fire tests, currently in the formative 
stage, is to have a research plan and fund-
ing by the fall. Analytical work would then 
begin. If all goes well, fire testing would 
start next spring. 

By Nadine M. Post in Baltimore
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