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Study on the Design Parameters of Vertical Evacuation Channels for Highway Tunnel
Hui Yuchuan Xiao Yimin Huang Haotian
( School of Civil Engineering, Chongqing University, Chongqing, 400045 )

[ Abstract]  The research of tunnel evacuation and rescue is an important topic in the field of underground engineering. To
provide a foundation for the parameter design of vertical evacuation channels of highway tunnel, had studied the width and spacing
aiming at two common vertical evacuation channels, slide and stair. Based on actual evacuation behavior and movement speed of
personnel in tunnel, and considering the response in evacuation, Pathfinder software was adopted to establish the tunnel evacuation
model. A "domino effect" was introduced to divide the tunnel into different response time zones according to the distance from the
fire. And the accuracy of the model was verified by using the data of previous evacuation experiments. Considering the severe
traffic conditions of full blockage and full load of vehicles, and the adverse situation of fire occurring in an evacuation channel in
the middle of the tunnel, the effects of different spacing of slides and stairs and different width of stairs on evacuation time and pass
capacity of personnel were studied. The results show that every 0.1m increase in the width of from 0.8 to 1.1m, the traffic capacity
of stairs can bring an increase of approximately 0.04 persons per second; when the width reach 1.1m or above, each 0.1m increase
will improve the capacity by about 0.1 persons per second. Under the condition that the available safe evacuation time (ASET) is

set at 8min, based on maximum evacuation time and short gathering principle, the optimal spacing of slide is obtained through
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comparative analysis, and the relational equation between the optimal spacing and width of stairs is obtained by fitting. In addition,

from the perspective of reducing the construction cost and the probability of the accident of evacuation exit trample, increasing the

width of stairs is more conducive to the safe evacuation of personnel comparing with decreasing the spacing.
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