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MANUALS AND REPORTS
ON ENGINEERING PRACTICE

(As developed by the ASCE Technical Procedures Committee, July 1930,
and revised March 1935, February 1962, and April 1982)

A manual or report in this series consists of an orderly presentation of
facts on a particular subject, supplemented by an analysis of limitations
and applications of these facts. It contains information useful to the
average engineer in his or her everyday work, rather than findings that
may be useful only occasionally or rarely. Itis not in any sense a “standard,”
however; nor is it so elementary or so conclusive as to provide a “rule of
thumb” for nonengineers.

Furthermore, material in this series, in distinction from a paper (which
expresses only one person’s observations or opinions), is the work of a
committee or group selected to assemble and express information on a
specific topic. As often as practicable, the committee is under the direction
of one or more of the Technical Divisions and Councils, and the product
evolved has been subjected to review by the Executive Committee of the
Division or Council. As a step in the process of this review, proposed
manuscripts are often brought before the members of the Technical
Divisions and Councils for comment, which may serve as tlie basis for
improvement. When published, each work shows the names of the
committees by which it was compiled and indicates clearly the several
processes through which it has passed in review, in order that its merit
may be definitely understood.

In February 1962 (and revised in April 1982) the Board of Direction
voted to establish a series entitled “Manuals and Reports on Engineering
Practice,” to include the Manuals published and authorized to date, future
Manuals of Professional Practice, and Reports on Engineering Practice. All
such Manual or Report material of the Society would have been refereed
in amanner approved by the Board Committee on Publications and would
be bound, with applicable discussion, in books similar to past Manuals.
Numbering would be consecutive and would be a continuation of present
Manual numbers. In some cases of reports of joint committees, bypassing
of Journal publications may be authorized.
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FOREWORD

Currently the designers of buildings in North America rely on the
results of standard fire tests to ensure that building structures meet the
fire resistance rating (FRR) requirements prescribed by national building
codes. Under this approach there is generally no requirement to engineer
a solution to the required structural fire safety of a building (i.e., a designer
need merely demonstrate compliance with the solutions prescribed in
the national building codes). In other areas of building design such as
mechanical and structural, designers are permitted to rely on “good
engineering practices.” With the development of performance-based
building codes throughout North America, it is important that the design
community has the tools necessary to take advantage of these new codes,
which should enable the fire protection design of structural systems based
on “good engineering practices.” In Europe, New Zealand, and Australia,
performance-based requirements have been in place for several years. The
benefit provided by these codes is to enable designers to create buildings
that meet the implied safety standards of the historical prescriptive codes,
which might otherwise prove to be a difficult task without a performance-
based framework in place. Advanced research and development has
resulted in the development of engineering tools that provide a real
understanding of the structural response to fire. This allows a robust
approach to designing structures to withstand fire.

In order to provide structural engineers with these tools, a method is
being proposed here that will facilitate the design of structural steel for
fire conditions using a performance-based approach. This approach is
simplistic in nature and only considers a two-dimensional thermal
response of structural steel to the fire. There are models available for the
determination of the three-dimensional thermostructural response to fire
that have been used in other areas of the world for many years. However,
building designers and Authorities Having Jurisdiction in these areas
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have had more time to become familiar with the use of performance-based
designs. It is felt that the use of a method that predicts performance on the
basis of limiting temperature alone will be conservative. Attempts to
predict the likelihood of failure through more complicated mechanical
interactions could produce more exact results but may complicate the
process at this initial stage in the transformation to a performance-based
regime in North America. In time, these matters may be incorporated into
the framework of this approach as they become more accepted.

The mathematical models presented here are not new and some date
back to the 1960s; however, they do offer a simple engineering approach
to building structural fire safety. These approaches have been shown in
the past to correlate well to experimental data. The method proposed here
allows the designer to predict the time—temperature relationship expected
in a compartment fire with a reasonable level of conservatism. Based on
the compartment fire time-temperature relationship, the time for structural
steel to reach the critical temperature can be calculated for comparison to
the FRRs prescribed in the building codes. This, in turn, can be used to
determine the required level of protection so that the time taken to reach
the critical temperature is greater than the prescribed FRR. Also, a method
is presented here that will allow the user to predict the expected maximum
suspended ceiling temperature, to verify that the ceiling will remain intact
for the duration of the fire. Finally, a method is presented here to calculate
the required FRR for non-load-bearing partitions that form part of a fire-
rated partition.

Donald O. Dusenberry, P.E.
Senior Principal
Simpson Gumpertz & Heger
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