Structural Design for Fire Condlitions

Who Is Responsible?
By Dr. Leonard Albano Ph.D., and Dr. Robert Fitzgerald, Ph.D.
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year ﬁre protection engineers have been devel-
edures to transition towards performance-based
. Structural design for fire is an area where the two dis-
c1phnes of fire protection engmeerlng and structural engineer-
ing interface. Each has a role in per-
formance-based design for fire. The
Society of Fire Protection Engineers
(SFPE) recently updated its posi-
tion statement entitled “The Engi-
neer and the Technician Designing
Fire Protection Systems.” The SFPE
document clearly delineates the roles
and responsibilities of licensed fire
protection engineers and certified
fire protection technicians in the de-
sign of active systems for detection,
alarm, control and extinguishment.
However, the document is nearly si-
lent on the roles and responsibilities
of licensed fire protection engineers
and structural engineers in the de-
sign of the structural frame as part of
a building’s passive fire protection.
Although structural engineers in-
vestigate and proportion building
structures for acceptable perfor-
mance for gravity loads as well as
abnormal loadings, such as severe
wind and seismic events, most struc-
tural analyses and design decisions
are based on non-fire environment
temperatures. Fire introduces en-
vironmental conditions for which
sufficient strength and structural sta-
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analytical methods that are aB important
element of structural engineering educa-
tion. Expectations involving structural
engineering practice are clearly under-
stood; the building code recognizes that
structural engineers assume responsibility
for structural safety by designing in accor-
dance with current practice.

A “Code Culture”

Building codes have contributed to
and maintained a major philosophical
division between the practice of fire
safety and structural safety. Although
both fire protection engineers and
structural engineers may refer to the
same document, their interpretations
of “the code” and thought processes
are very different. A brief look at the
history of building fire safety helps us to
understand these differences and their
implications in the practice of structural
design for fire conditions.

About the time of World War I, the
fire problem in the United States placed
an enormous human and financial bur- 1
den on society, and the building industry & bility must be assured. The heat of
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rate and manner in which the properties of a material deteriorate are
dependent on the time-temperature conditions of the fire environment,
the structural insulation protection, and the structural material itself.
In addition to the behavior of individual members, the integrity of the
fire protection system depends on the performance of the structure as a
system. For example, thermal expansion of beams and girders may con-
tribute to premature collapse of walls or columns due to beam-column
or P-A effects.

Existing knowledge of structural engineering incorporating in-
ternational research on structural behavior at elevated temperatures
and materials for structural protection provides a technical capabil-
ity to evaluate performance. Knowing the structural frame sizes and
layout, the insulation system, and the time-temperature environ-
ment, it is possible to determine if the frame will endure the fire
conditions. It is also possible to characterize objectively the chapges
in structural performance with changes in insulation syst&gx&“@me-
temperature environments, and costs. Thus, a perforg’lance-based
approach to structural design for fire conditions can add value ¢
building industry. Who will assume responsibility?

Performance-based design for fire is integr
safety, not an add-on requirement. Although t

Conclusions
The fire protection engineer and the structural engineer each have
professional skills that relate to aspects of building design. The
interface between these professions is with the structural framing.
Code culture-based ASTM E-119 test results and their building code
association have little to do with performance-based structural design
for fire. With the information, knowledge, and technology that are

available today, the structural engineering profession can elop a
consistent system for performance-based design for manner
similar to the way in which gravity loads, engineeringhimethods, and

structural standards were handled during
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