*1 *2 *2 *3

*1
*2
*3

2007

A Study on the Bottleneck by an Evacuation Exit

Yasutaka Tanaka™  Jun Tanimoto*®>  Aya Hagishima?  Motoya Wakiyama
*1 *2 *3; Interdisciplinary Graduate School of Engineering Sciences, Kyushu University.
*3; KOZO KEIKAKU ENGINEERING Inc.

Abstract

An improved cellular automaton model based on Yanagisawa & Tomoeda , Nishinari (2007) was established, where
both Static Floor Field and collision effect were considered. Several model parameters were carefully determined by
going through a turning process based on experimental data provided by other previous studies. Both results by
simulation based on the model and analytical approach derived from the so-called Mean-Field Approximation proved
that the outflow rate from an evacuation exit, usually estimated by the so-called flow coefficient, can be improved by
putting appropriate obstacles in front of the exit. This is because the appropriate allocation of obstacles can deflate
collision probability at the exit by increasing collisions around the obstacles before the exit.
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Fig.4 Deduction cases for respective exit widths
through the superposition.
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Fig.5 Density of adjacent cells to the evacuation exit
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to maximize out-flowing flux.
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Fig.6 Assumed 23 patterns with/ without obstacles. Each
arrow  means a possible direction from a first
neighborhood cell to the evacuation exit. A closed circle
indicates an obstacle.
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Fig.7 Density and collision probability distribution of
the standard pattern ensemble average of 20 trials
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Fig.8 Result of each pattern : (a) changing ratio of fluid
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exit, (c) Collision probability at the first neighborhood
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