Structural Fire Engineering: Learning Module 2a3
Homework Problem - Solution
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Homework Problem - Solution

Performance- Based Fire Protection Design vs. Prescriptive Approach

Background Information
Performance based design (PBD) allows building owners or stakeholders to dictate a performance objective that goes beyond code-level performance (life safety). Many universities teach performance based seismic design. In this homework, students are asked to take the developed concepts of performance based seismic design and apply them to a fire hazard.

For fire protection design, the typical methodology used is prescriptive. Using the building occupancy and height, building design professionals can determine the required fire resistance rating (FRR), in hours, from tables in the International Building Code. However, the concepts taught in Learning Modules 1, 2a, 2b, and 3 use structural mechanics and structural design concepts to design steel-frame buildings for fires.

Given
Read the articles titledfollowing articles:

Bertero, R.D. and Bertero, V.V. (2002). “Performance-based seismic engineering: the need for a reliable conceptual comprehensive approach,” Earthquake Engineering and Structural Dynamics, 31, 627-652. 

Moehle, J. and Deierlein, G.G. (2004). “A framework methodology for performance-based earthquake engineering,” Proceedings of 13th World Conference on Earthquake Engineering: Vancouver, B.C, August 2004.

Assignment:
Find

How can performance -based seismic design be adapted for fire? Using your knowledge of structural fire engineering and Appendix 4 of AISC Specification and Commentary, discuss what is missing from the code to be able to implement performance- based fire design.

Answer

Appendix 4 of AISC Specification states the performance objective of structural components, members, and building frame systems shall be designed to maintain their load-bearing function during the design-basis fire. However, PBD is also dependent on the likelihood of event. Appendix 4 of AISC Specification does include the probability a fire may occur. The lack of statistics stems from the lack of information on behavior of fires and the performance of structures exposed to fires (Buchanan and Abu). More research needs to be performed to better understand how fires are going to affect the structures performance and the likelihood a fire will occur. Using this information, fires can be assessed similarly to earthquakes through a classification of frequent to very rare event. The classifications will determine the performance objectives the structure needs to meet after a fire. This may be different depending on the material used throughout the structure.  
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