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A Study on the Delayed Factors in Evacuation Behavior in the

Case of Fire Accidents in Highway Tunnels

Jae—Hwan Cho"

*Safety Department of Seoul Facilities Corporation

Abstract

This paper attempted to analyze the correlation between the risk image of the evacuees in the tunnel

and the variables that affect the evacuation behavior due to the closed feeling. As to whether there is a

difference in the level of recognizing the tunnel risk image according to the distribution of jobs, the null

hypothesis was rejected at the significance probability of 0.002, so it can be said that the level of

recognition of the tunnel risk image varies depending on the job group. In the distribution difference

between gender and tunnel risk image recognition level, the significance probability was 0.012, indicating

that the null hypothesis was rejected, indicating that the tunnel risk recognition distribution according to

gender was different. As a result of analyzing the distribution difference between the tunnel's closed

feeling and the tunnel risk perception level, the significance probability was 0.001, and the null hypothesis

was rejected, indicating that there was a difference in the tunnel risk image level.
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[Figure 1] The scene of a serial collision at Samae—2 Tunnel
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<Table 1> Status of fire accidents in tunnels

2017 | 2018 | 2019 2020 | 2021
number of | zo5 | ze1 | 773 | 771 | 847
accidents
number of
death 28 18 21 40 27

Current Status of Fire Accidents in Tunnels
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[Figure 2] Status of fire accidents in tunnels
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[Figure 3] Evaluation of the psychological image of
a driver's tunnel entrance
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<Table 2> Analysis of observation frequency and expected frequency of occupational group and tunnel risk image level

Recognition of Tunnel Hazard Images I P
A B D
N 44 26 .0
expected frequency 51.6 15.3 3.1
a general one’ s profession % 62.9% 37.1% 0% 21.341 002
office job
total residuals% 11.3% 6.7% .0%
residual -7.6 10.7 -3.1
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Recognition of Tunnel Hazard Images X P
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<Table 3> The results of independent sample verification on the average difference in evacuation behavior according to the

level of traffic compliance

Average Standard Deviation
Tunnel Traffic | Tunnel Traffic . .
Sortation Compliance Compliance Tunnel .Trafflc Tunnel .Trafflc t=value || p=value
. Compliance Compliance
Bositve Coouy Lo Lifous Positive Group | Common Grou
(N=276) (N=112) P P
Evacuation Actionl Accelerated 17.18 16.44 2.769 2.636 2.453 0.015
Evacuation Actionl delayed 17.04 16.11 2.692 2.547 3.133 0.002
Evacuation ActionZ2 Accelerated 20.82 19.43 3.265 3.709 3.471 0.001
Evacuation Action2 delayed 16.63 16.07 2.584 2.858 1.886 0.060
Evacuation Action3 Acceerated 18.01 12.45 2.798 2.794 1.767 0.072
Evacuation Action3 delayed 17.68 16.95 2.952 2.631 2.287 0.023
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