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Developing computational methodologies for modelling fire spread, performing 
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Fire accidents and experiments in large compartments show that fires tend to spread 
across the compartment depending on the fuel and ventilation availability, and these 
fires are being called travelling fires. Understanding travelling fires would require several 
large-scale experiments, which are not always possible due to restrictions on the outlay, 
time and the number of parameters that can be investigated. This thesis provides a 
reliable and robust computational fluid dynamics (CFD) -based simulation methodology 
to support and complement the experimental and analytical works. Additionally, the 
thesis provides simulation methodologies to explore the fire-structure interaction, and to 
evaluate the efficiency of fire intervention tactics. Similarly, a coupled CFD-Finite 
Element (FE) analysis method was validated using experiments and the method was 
used to study the structural response of a steel truss exposed to two fire spread 
scenarios highlight the influence of fire spread direction, fire load and opening 
arrangement on the structural response. Finally, fire intervention using firefighting water 
sprays was simulated to investigate the efficacy of the structural cooling tactic and the 
simulation results indicate that the efficacy of the tactic mainly depends on the availability 
of resources; and attempting a fire intervention with too few resources may accelerate 
fire spread as the water evaporation enhances the turbulence inside the compartment, 
which moves the hot gases toward the unburned fuel. 
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