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Abstract

Human stampedes were a major hazard that could occur during mass gatherings, but they have received
limited attention in korea. However, after the 10.29 Itaewon disaster, this atmosphere has turned around.
The cause of such an accident and how to prevent it should be considered. The main aim of this study is
to identify the reason why did the accident happen at that time, the root cause, and the triggering cause
with Delphi—AHP survey method. In addition, various preventive measures were investigated by experts to
prevent accidents similar to 10.29 Itaewon disaster. Problems and solutions were presented by collecting

expert opinions on the causes and preventive measures of the 10.29 Itaewon disaster. However, the

opinion of the experienced peoples who experienced the risk at the Itaewon was not included, so further

investigation is considered necessary.
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Class I Mild Injuries, O deaths
Class II Moderate 1 to 10 deaths
Class III Severe 11 to 100 deaths
Class IV Devastating 101 to 1,000 deaths
Class V Catastrophic More than 1,000 deaths
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<Table 2> Current Status of Experts Participating in the

Survey
Classification |  Sub—classicification | No of participants
Government 9
Occupation Safety Professional 7 17
firefighter 1
Relgted More than 15 years 15 17
experience 10~15 years 2
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[Figure 1] Survey results obtained by first and second Delphi survey technique
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Al 29 (11.7%) =07 VRt AR7HES tjZa) 3%
o] gk ARazel] ThE <14 8 o)X o] o] glo]
of k0 & FALSE ALTLE ot = gl A o7 Aztslar
QALk o= 71 KA (2009) [32] oA AN wSy
7} vl §- fAke A o)t

3.2 AHP ZAH 3}

2 ATl AR 9 A X5 ALk JAS
olg Aksllar, A3 vl&(CR) ] AA -S54+ 5 0.1
S WA 9= 88.23%(157) o] @wint A= AEsie]
o} 71 A3, AHP A a 4ed B8-S 3.7%24 CR
< 0.1 (10%) Hr}pyorg chio] oyido] Qlvta &
G, ZF SR %] AP 1S 2.3~5.9%%F &
W vE FAE 7= Table 33 2t

<Table 3> Consistency Analysis Result

Qule\ls(,)lt}on Domains of measurement GE = (O]
. (10%)
—naire

9 The reason why .dld the accident 999
happen at that time

3 The root cause of human 939
stampede

4 The triggering cause of human 5.9%
stampede
The technical f h 5:1%

8 e technical measures of human 379
stampede

9 The administrative measures of 3.5%
human stampede

10 The educational measures of 3.9%
human stampede

Table 4= ¥ A7 A] Delphi 1, 23} A& Ea o
& 107 5 AFARLS] A1 FE” b, ¢, d v
off gl FoEe} AT E AHPE F4st Aojott.,
AL AR Q1% AR 379 HIFEE F LEklo]
0.423°% 7P =9ka1 F191R10] 0.376 0.2 7 WA=
LEREom Alaz B Al7ho] 0.202% 71 WSkt o=
AE7VE0] QAR ARaLe] golofl Afare] vk Al7to] 712l
A TQ3HA] 2 A0 Frst Aok =, fAlsE Al
= sl YeirE FEUAY Hakde] 248 g
o] NAUAE Slslof stk Zolt) Al 24 A
¥}, ARo] BA A 01752 7 A VERE 2134
o] 0.021% 7Hg SHA YRt ol AR ARaLe] A
2 flolo] AgH-e] FA A ok A o7 W MR
o] Ayzkstar k= Zlolck dushd o]z FA3t Al

2 9l A1) Wgel Lol TEEAF £ Z Al

AR ol iz BAE 3700 Ui = wSA i
0] 0.437% 7V =3k #el4 tio] 0.325% F WA
2 YRl 714 tiFe] 0.238% 71 Wekth o=
A7l AR ARAL et o & 7] Alo]ar A A1
o] WS Fok 9139 Xl A o= Azt
Zlolek, =uje] 7, ofel e SAF AkaLs} 22 Ade] A
o] Wk o] glof tFE olof ulst -8 = 93
e 2 A 3t A Aok meb Ao oA
of et T 9 IS dPdo R tafiE o] By

74 Sk = Qli= Y3AS wEBhR= Zlo) o3k A
S oAeh= A4 =9Y Ao g wekdc) ek el A
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Aollx] By TS SASA] oFsk7] Wil
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<Table 4> Result of AHP Analysis on Importance and Priority of Integrated Measurement Indicator for reasons(causes)

[No of questionnaires : b, c, dl
Domain of measurement Measurement indicators Integrateq m_easurement
and indicators
Integrated
Element of . Element of . Integrated .
Importance Priority Importance | Priority . importance
assessment assessment importance ..
and priority
Downstream increase 0.657 1 0.133 3
Accident time 0.202 3 drink and walk 0.241 2 0.049 8
delayed report 0.102 3 0.021 11
inadequate 0.413 1 0.175 |
government action
root cause 0423 L [lack of public order 0.363 2 0.154 2
lack of public control 0.224 3 0.095 6
simple fall 0.352 1 0.132 4
o crowd psychology 0.292 2 0.110 5
t“fagf;“g 0.376 2 |absence of control 0.163 3 0.061 7
ignore right hand traffic 0.115 4 0.043 9
drinking 0.078 5 0.029 10

<Table 5> Result of AHP Analysis on Importance and Priority of Integrated Measurement Indicator for measures

[No of questionnaires

“hi ]

Domain of measurement

Measurement indicators

Integrated measurement
and indicators

Integrated
Element of L Element of L Integrated .
Importance | Priority Importance | Priority | . importance
assessment assessment importance L.
and priority
prediction with
0.387 1 0.092 6
CCTV and Al
Technical diction by phi
echica 0.238 g | Preciction by phone 0.335 2 0.080 7
measures call volume
diction b:
preciction base of 0.278 3 0.066 8
SNS comments
impl tati f d
implementation of crow 0,36 1 0.106 A
control procedures
t thi trols i
JU— Srengt ;n pa rdos . 0.172 4 0.056 1
r expected crowd areas
ministrative 0.395 9 p1 : f
measures
PrEMITIRATyY SUvey © 0.194 3 0.063 9
mass gathering events
isk t bef
risk assessmen efore 0.308 9 0.100 5
event
Risk
1S awareness 0.282 2 0.123 2
program for public
training on risk
Educational 0,437 ] prediction for civil 0.304 1 0.133 1
measures ’ servants
Publi i
Hbie service 0.274 3 0.120 3
advertisement
Education for one—way 0.140 4 0.061 10
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