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ABSTRACT

Purpose: Increase in the size and number of underpasses rises occurrence of disasters such as fire and
flooding inundation in underpasses. In the occurrence of disasters, the underpasses are more vulnerable
to expose of crucial disasters than the general roads due to they are built underground. Therefore, The
purpose of this paper is to derive system improvement items to prevent and control disasters in
underpasses. Method: A hierarchical model of disaster impact factors and alternatives was developed
based on prior researches and expert advices on disaster analyses and impact factors in the under-
passes. The developed model was employed for surveys of pairwise comparison, and rankings of
improvement were determined by applying the AHP method. Result: With a consistency of the surveys,
results of relative weights of evaluation criteria(traftic accidents, fire, flooding inundation) and
alternatives(law, system/planning, maintenance/human factor/environment) shows that improvement
of laws and system related to the fire disaster is a top priority to prevent and control disaster of the
underpasses. Conclusion: From experts’ point of view, strengthening laws and systems related to
disater prevention facilities such as water spray facilities, external(ground) exit in relation to fire in
underpasses showed that it is an alternative to prevent disasters and minimize damage to underpasses.

Keywords: Underpass, Disaster, Prevention and Control System, Analytic Hierarchy Process
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Table 2. Verification of consistency

Criteria Cr< 0.1 Measurement of Inconsistency Cr< 0.1
WEA 0.0040
SHA, 23 0.006 W, A/ AR, A, FAE] ) R8s B e s 0.0043
g 0.0037
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Table 3. Priority ranking of higher level criteria

Number Criteria weights Rank Graph
Al WEA 0.442 1 0.442 e
A2 Sk, 2 0.344 2 - - 0213
} —
A3 A 0.213 3 S — e

Amax =3.006 C .I. =0.03=(3.06-3)/(3-1)
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Table 4. The importance ranking of the pairwise comparison of criteria and alternatives in traffic accidents
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Table 5. The importance ranking of the pairwise comparison of criteria and alternatives in fire and explosion
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Table 6. The importance ranking of the pairwise comparison of criteria and alternatives in inundation

Number Alternatives weights Rank Graph
ABI ], Al 0.243 3
. 0350 0.290 o
AB2 A8, AAFAREE] 0.360 1 : i
AB3 K QA 0.107 4 . - —
AB4 _@_7:]_9_5: 0.290 2 A=, Al BHHEQL H oHE oIEQ A

X 2

A334:, Amax =4.100 C .I. =0.033

Shzod, Table 7= HH B7}71=2] tijte]l ¥t F-a. ol thet = 9le A1, A, FAREE 47T 1912 2131,
H, AR 239, 94 8471359, @A AR SRIFgeH, ol AlF, A, fARElE Asl A H AlE
sl A AL 5= el weh v wady St tijhe 2 e = irtal T,

Table 7. Pairwise comparison of the importance of evaluation criteria

Number Alternatives weights Rank Cr<0.1 Graph
D1 H, Al 0.254 2 s
D2 A9, AARA1EE 0.448 1 0,030 . 024 0167 g
D3 REKES 0.167 3 H = -
D4 A% 0131 4 ﬁ:::l\ g HE  eHexr  HZes

Amax =4.080 C .I. =0.027
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Table 8. Eigenvectors (importance) of the pairwise comparison matrix for the evaluation criteria and the evaluation criteria

importance
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Table9. Decision integration ranking through multiple responses
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. ? S5t . 59 .
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Fig. 5. Importance ranking of overall alternatives
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