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This thesis, “Development of an Evacuation Simulation Model in the Staircase Based on Observational Data
of Large—scale Evacuation Drill in a High-rise Building” is comprised of five chapters which can be

summarized as follows.

“Introduction” describes the position of this study by reviewing 1. observational data of evacuation
using stairs, 2. legal systems influencing evacuation calculation, 3. evacuation simulation models, and
4. evacuation methods as previous findings and backgrounds, and clarifies the objectives we aimed to

achieve.

In “Analysis regarding occurrence of congestion in the staircase using observational data” , the flow
generated within the staircase was quantified and analyzed using data of an evacuation drill with 1, 000
evacuees using one staircase of a 25-storied building in Tokyo. Two causal factors have been identified:
the reduced speed at points multiple flows join and the increase in density within staircase. The mechanism
of congestion generation has also been clarified.

In “Developing a simulation model of evacuation in the staircase” , a simple Cellular Automata stairs
model developed using the previous drill analysis results was used for simulation. By comparing the
simulation and the drill, it has been confirmed that the congestion generated in a total evacuation can
be reproduced.

In “Thoughts about evacuation methods that minimize congestion” , results of a questionnaire survey to
drill participants were analyzed to determine evaluation items representing the degree of psychological
effects the length of time evacuees remained stuck have. Then the simulation model developed in the previous
chapter was used, with those evaluation items to find a way to prevent flow from slowing, to verify the
effectiveness of phased evacuation planning and propose practical methods capable of minimizing

congestion.

“Conclusion” summarizes results achieved with this study, and presents issues to be addressed in the
future for the wide utilization and increased precision of this simulation model of evacuation in the
staircase, as well as the practical use of evacuation methods that prevent congestion.
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