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Analyzing the Pedestrian Evacuation Efficiency in Architecture based on
Different Facilities Layout
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Abstract: Pedestrians escaping from the architecture are restricted by limited time and space. There are so
many different exits, channels and bottleneck. Three kinds of facilities layout were designed to be initial
schemes. The shortest escaping time was estimated by the different bottlenecks. Then, a safety escaping
model based on the facilities layout and dynamic information was proposed, and the escaping time, area
density and evacuation efficiency were analyzed by the simulation. The research indicates that by
calculating and simulating the model can estimate the evacuation time for different schemes, and the
result can provide some advices for facilities layout.
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Fig. 1 Current situation of different facilities layout in the
building
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Fig. 2 Initial layout of different facilities in the building
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Fig. 3 Pedestrian distribution under the condition of different facilities layout
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Fig. 4 Movement rules and probability distribution
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Fig. 5 Feasible movement direction and calibration of
vision fields
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Tab. 1 Shortest escaping time of different facilities layout
based on bottleneck analysis and simulation

s1 S2 S3
tioor 39 39 39 39
Luisto 12.1 105 115 105
fyoar 44.4 1.1 222 111
IS toyen 206 241 224 206
bove 65.0 63.1 614 614
toe 70.0 68.1 664  66.4
tpes 79.9 776 756 756
s - 78 75 76.8 75
1% 238 335 159  -0.79
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Fig. 6 Accumulative maximum density of different facilities layout
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Fig. 7 Accumulative average density of different facilities layout
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Fig. 8 Average density fluctuation in door area of different layouts
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Fig. 9 Flow rate fluctuation passing the door of different layouts
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Fig. 10 Distribution of speed passing the door of different
layouts
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Fig. 11 Accumulative evacuation pedestrian count of different layouts
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Fig. 12 Space utilization in evacuation of different layouts
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