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Abstract: This paper presents a multicriteria dynamic approach to fire egress analysis. An algorithm
for generating all nondominated egress paths for human occupants in a fire building is given. The
approach uses the most recent theoretical developments in time dependent vector dynaric
programming. An interesting application related to a fire in a North Carolina food plant is shown.
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1. Introduction

In this research the movements of human occupants of a building who are reacting to the
prc  ce of a fire in the building are considered. Sucl v ntisgenerally  wn as egress and
thus the present study is concerned with fire egress anatysis. Our work seems to be the first to apply
multi-objective programming models to this problem. The motivation to introduce more than one
objective function to be minimized is quite natural in the fire environment. A building fire contains

\tiple h Is to be avoided by simultaneously minimizing travel time, distance of travel, amount
of smoke inhaled, amounts of toxins encountered, etc. It is the goal of fire egress analysis to find all
nondominated paths for each such occupant and then to make further study of the paths and their
corresponding cost vectors. By obtaining such a detailed solution one obtains a deeper understanding
of the building structure, the occupants and how they might best manage the risk of a fire.

A building fire and the reaction of the occupants to the fire form an inherendy dynamic
phenomenon. As such, the data to be considered in decision making is comprised of functions of
time which may be derived either from actual fire measurements or from the output of mathematical
models of fire and smoke dynamics. At the Building and Fire Research Laboratory of the National
Institute of Standards and Technology in Gaithersburg, Mar ~ 1d, research on the physics of fire and
the mathematical modeling of fires in buildings is well established. Rec  y the Fire Hazards























