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The Effect of Acoustic Signals on the Evacuation in Underground Space
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Abstract: Underground space is a good spatial form to solve the shortage of land resources in the core urban
areas, and its total number is increasing recently. The evacuation of personnel in case of fire is the basic requirement
of all kinds of building space. However, due to the closed environmental characteristics, fire smoke and hot air in
underground space can spread rapidly and fill the entire space, resulting in significant security risks. This paper
classified the types of underground space and analyzed its acoustic characteristics. An air-raid shelter in Chongging
was selected as the experiment site, to simulate the real smoky environment of underground fire. The purpose of this
paper is to explore the effect of acoustic signal on evacuation efficiency, and thereby develop new guidelines for
evacuation design of underground space. A total of 62 subjects were randomly divided into 3 groups, provided with no
acoustic signals, alarm sound and voice sound respectively, as the evacuation guide. The psychological and gender
influence on the personnel evacuation were analyzed, and it has been shown that the guidance of acoustic signals can
significantly improve the effectiveness of underground evacuation. The evacuation success rate of alarm sound group
and voice group was 25.5% and 35.0% higher than non-acoustic signal group.
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Fig. I Layout of selected shelter in Chongqing( unit:m)
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Table 1 Statistics of evacuation time
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Fig. 3 Distribution of evacuation time in group A
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Fig. 6 The main impact factors of evacuation in

underground space
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