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A brief history of fire models in structural engineering

Aatif Ali Khan is pursuing his PhD degree from the Department of Building
Services Engineering at The Hong Kong Polytechnic University. He has more
than eight years of industrial experience as a fire protection engineer. He is
a certified fire protection specialist (CFPS) from NFPA. He is the first and
founding president of the Hong Kong Student Chapter. His research interests
include the broad area of fire safety engineering, with special interest on the
computational modelling, fire investigation, and facade fires. He has been
focusing on heat transfer analysis, structural fires, CFD-FE coupling, fire risk
assessment, and fire investigation techniques for the failures or collapse of
structures in fires.

Abstract: In the last century, many fire models have been proposed to investigate structural response to
fire. Over the course of time, fire models have evolved from simply using the highest gas temperatures
inside the compartment to more sophisticated computational fluid dynamics (CFD) models, where hyper-
realistic time-varying structural surface temperatures can be determined for a range of realistic fire
scenarios. As our understanding of fire dynamics embedded with the compartment fire increase, new fire
models have been proposed. Advancement in computer technology also paved a way of increasing use of
field models (CFD based) for structural analysis. Despite the evolution of fire models, due to new
architectural and innovative designs of buildings that lead to different fire scenarios, the evolution of fire
models for structural analysis will never stop.
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