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Pre—evacuation Time Experiment in Public Assembly Occupancy of
School Under the Fire

WANG Jinhui, JIN Zeyang, TIAN Zhengang, JIN Ke, DONG Zhefeng, ZHENG Yuting

College of Ocean Environment and Engineering, Shanghai Maritime University, Shanghai 201306, China

Abstract The calculation of evacuation time is an essential part of building evacuation safety design. Some investigations demonstrate
that the effect of pre—evacuation time on evacuation time is highly significant. Therefore, the pre—movement time in evacuation time
during a performance—based design should be considered. However, the essential data related to pre—evacuation time of public buildings
in the case of fire is quite scarce. By carrying out an emergency evacuation experiment in classroom under fire—simulated condition,
students” pre—evacuation time of assembly occupancy of school is focused on. Using video camera, a simulated evacuation process is
completely recorded. The pre —evacuation time is defined as the time from smoke induced by tobacco spread to the classroom to the
beginning of evacuation. With analyzing every one in the experiment, the data concerning with pre—evacuation times are collected. The
statistical results of students” pre —evacuation times demonstrate that normal distribution or other distribution functions used in the
previous publications are unable to characterize the students” pre—evacuation times. Using cumulative distribution function to express the
pre—evacuation time is proposed and the cumulated distribution curve of pre—evacuation time is obtained by applying the method. In
addition, the cumulated distribution of stochastic data generated according to the cumulative distribution function fits quite well with that
of the experimental data.
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Fig. 1 Scheme of evacuation exercise experiment
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Fig. 2 Bar graphs of pre—evacuation time distribution
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Fig. 3 Bar graphs of evacuation time distribution
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Fig. 4 Spatial distribution of pre—evacuation time
with students” seats
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Fig. 6 Gaussian fitting curve of pre—evacuation time
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Fig. 8 Comparisons of cumulative probability distribution
between simulation data and experimental data
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