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Abstract

With the deepening of urbanization, the number of high-rise buildings is increasing rapidly. The
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high risk of fire in high-rise buildings makes the evacuation process particularly important. We
take height as the classification standard, select different floors as datum floors for phased evacu-
ation and formulate a new evacuation strategy. In this study, 1 total evacuation scenario and 30
phased evacuation scenarios based on the agent model are established by changing evacuation
sequence, delay ratio, and delay time. The results of the case study show that the phased evacua-
tion strategy improves the evacuation efficiency of people in the middle and upper floors, and it
can change the evacuation speed of people and the density within the building to varying degrees.
This study provides suggestions on how to evacuate people in fire accident.
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Figure 1. Schematic diagram of phased evacuation
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Figure 2. Layout of each floor
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Figure 3. The Revit model (a) and Pathfinder model (b) of the case
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Table 1. Evacuated individual physiological index scale
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Table 2. Evacuation time of each scenario
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Figure 4. Evacuation time of each scenario when the delay ratio is 2
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Figure 5. The remaining number of agents in the evacuation process in the sce-
narios of S, TsgR,, SmTs0R2, SyTsoR2 and the normal evacuation scenario
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Figure 6. Evacuation time of each scenario when the delay ratio is 3
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Table 3. Comparison of the time required for evacuees to leave the datum floors in the normal and phased evacuation scenarios
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Figure 7. The maximum density of the stairs under different plans
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Table 4. The time taken by the first person to reach the safety exit
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Figure 8. Comparison of the number of agents at the staircase of the
second floor on the east side in Sy TR, scenario and total evacuation
scenario
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