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Abstract

Merging conflict behavior in stairwells is a key factor affecting the evacuation efficiency of super
high-rise buildings. Accurately simulating and reproducing the microscopic behavioral characteris-
tics during stair evacuation in super high-rise buildings is crucial for reducing evacuation time and
optimizing evacuation strategies. By introducing the merging game mechanism, the super high-rise
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building staircase evacuation model considering the merging game is constructed. Meanwhile, the
evacuation simulation is carried out with a 40-storey building, comparing the results of merging oc-
curring in the higher floors with those in the lower floors. The results show that the evacuation time
is longer and the number of conflicts is more in the merging of high floors scenario, indicating that
the choice of mergence location has a significant impact on alleviating the crowd congestion phenom-
enon. Congestion relief can be achieved by adjusting the distribution of crowd density, the location
of merging conflict points and the capacity of evacuation paths.
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Table 2. Simplified payoff matrix when the value of time cost is set to 0 when both parties choose the patience strategy
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Figure 1. Evacuation times for merging scenarios in the high-rise areas and low-rise
areas of a super-high-rise building
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Figure 2. Comparison of the number of confluence game wins for person on this floor and person coming down the stairs
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Table 3. The number of stairwell conflicts for merging of high-rise areas and merging of low-rise areas
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