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Abstract

Taking a university teaching building as a research example, an evacuation network model is con-
structed, and the initial evacuation scheme is determined based on the shortest path. On this basis,
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an evacuation path optimization model based on exit tree equilibrium is proposed to adjust the at-
tribution of nodes in the initial evacuation scenario to balance different exit clearing times, and a
fast estimation method of exit clearing time is proposed. The optimization results of various teach-
ing building evacuation scenarios are verified by Pathfinder, which shows that the maximum exit
clearing time decreases, and the evacuation time decreases by 15.97 + 10.45 seconds on average, es-
pecially in high density; although there is a certain error between the optimization model exit clear-
ing time and the results of Pathfinder, the results of the correlation analysis show that the two
trends are more consistent; the running time of the optimization model is consistent; the running
time of the optimization model is not very long. The optimization model takes less than 0.9 seconds
to run, which, combined with the efficient microscopic evacuation simulation tool, can provide a
new method for real-time optimization of evacuation paths in large buildings.
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Figure 1. Schematic diagram of the network of building structures
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Figure 2. Initial evacuation plan Ho
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Figure 3. Revised evacuation plan H,
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Figure 4. Optimization process flowchart
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Figure 5. Model of the ground floor of the school building constructed by Pathfinder
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Table 2. Experimental H-B exit clearance time for different number of iterations
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Table 4. Comparison of computing time and time reduction
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S " . > . < dbhe pok N ER /] Sk a1 2L
SIS Patg?;;;gﬁ L MFER/s FREO T bis JHIERT T R D /s
H-B 18.6 0.84 19.44 27.4 10.96
H-U 144 0.82 15.22 22.2 11.99
H-E 11.6 0.86 12.46 40.5 11.17
M-B 10.2 0.83 11.03 5.30 3.72
M-U 7.9 0.82 8.72 18.00 5.93
M-E 6.8 0.85 7.65 22.10 9.03
L-B 3.3 0.81 4.11 3.80 0.90
L-U 3.1 0.82 3.92 2.20 1.66
L-E 2.8 0.85 3.65 2.20 2.64
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