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Structural analysis of steel structures under fire

loading — initial considerations

Introduction

In the recent years with the affirmation of performance-based structural codes
and standards, replacing more and more the traditional prescriptive ones.
Nowadays, structures always bigger and more complex are designed and build,
with the use of particularly fire sensitive materials. In modeling such complex
structures , there are important aspects that need to be taken into account.

This paper focuses on the application of the performance-based fire design
(PBFD) for complex structures , with the main goal being to outline some
specific issues related with this kind of problems.

The structures under inquiry, both in steel, are characterized by a certain degree
of complexity related to fire problem, the first one being a facility made of steel
for the storage of helicopters, while the second an exhibition pavilion. For the
sake of brevity, the main focus is given to the 2" structure.

On the basis of the above premises, this paper focuses on the application of
the performance-based fire design (PBFD) for complex struc tures , with the
main goal being to outline some specific issues related with this kind of
problems.

1: a steel structure for Helicopters storage

Identification of fire risk prone areas in an
industrial facility

« The central zone of the building (Area A).
« The central zone of the span (Area B).
« The outer zone (Area C).

Scenario 1

Scenario3

Scenario2

2: a steel exhibition pavilion
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Performance-Based Fire Design of complex structures

Performance based fire design (PBFD)
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Complex structures and LPHC events

PBFD- Ordinary vs. Complex Structures
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System approach: components
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Application 2: a steel exhibition pavilion
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Conclusions and considerations

PBD approach is the best way to conceive and assess complex structural
systems under fire action. Specific considerations are:

« the system approach is a powerful tool to rationally carry-out the PBD of
complex structures. Concepts of these two frameworks can be
profitably integrated in PBFD approach.

« Even though simplified methods for the fire modeling, using nominal fire
curves, apparently conduct to similar results (in terms of the deformed
shape under fire), using more advanced methods with CFD, a detailed
description of the structural response highlights the great difference of
the two methods in obtaining the structural response.
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