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Abstract

Occurrence of accidents at a container terminal results in casualties and damages of equipments
which are involved in the accidents, and affects the terminal operation. Therefore, analyzing factors
affecting occurrence of accidents at a container terminal is important for efficient operation of the
terminal. Most of existing studies analyzing factors of accidents have performed in a land
transportation field. And most of existing studies in a maritime field have focused on developing
risk assessment methods, rather than identifying factors of accidents. This study aims to analyze the
factors affecting the damage level which was resulted from accidents at a container terminal in
Busan, Korea. After a basic statistical analysis of the accident dataset which was occurred in the
terminal, a linear regression model is applied to identify the factors which affect the damage level
resulted from the accident. As a result of analysis, it is found that the more number of equipments,
facilities and containers damaged from the accidents positively affect the damage level from the
accidents, as well as dozing during working. The results of this study are expected to be a basic
for developing safety management.
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Table 1. Summary of accident occurred at container terminal A in Busan from 2017 to 2018

(Unit: %)
Variable Number Ratio
Occurred at yard 70 44.0
Occurred at apron 34 214
Area where accident
occurred Occurred at vessel 39 245
Occurred on road 9 5.7
Occurred at other area 7 4.4
Accident: one object damaged
g: rjes. 0:2 Ng) ) ) 106 66.7
ccident: 2 objects damage
(1: Yes. 0: No) 21 13.2
Accident: 3 or more objects
Accident type damaged 6 3.8
g: \((jes. 0: No)
ccident: injury
g: Ees' 0: 'r\]lO) 16 10.1
ccident: other
Ig: Yes. (()j: No) L 6.2
eason: dozing
(1: Yes. 0: No) 14 8.8
Reason: natural disaster 9 13
(1: Yes. 0: No) :
Reason: not communicate 3 19
(1: Yes, 0: No) _ :
Reason of accident (F:Eea\?gr;- (r)1_otN(l§§:ep iy 71 4.7
Reason: not observed flow
(1: Yes. 0: No) 4 2.3
Reason: rough handling 7 44
g: Yes. 0: hNo) :
eason: other
(1: Yes. 0: No) 17 10.6
No cost paid 66 415
monetary cost for 102100 4 25
. 100~1,000 24 15.1
accident(1,000 Won) 1,000-10,000 54 20
10,000~100,000 11 6.9
Total 159 100

Source: 'A" Container Terminal. Internal data 2017-2018.
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& At dubgoz KMO A7ggkol

0.5 ool Ay Barlett A ol|A 2] p-value F
°] 0.05 o3kl ¢ 89l ¥HE S =
< Ao FARATE EAgTL T F 9le
™, (Table 2)olAE KMO A% 0.224%
0.58tH= YAk pvalueZl 0.002.2 0.050]
solng 29l #AE s F& JuwA

7} EATE Selshr,
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Table 2. Factor Analysis

. Factors
Variable 1 2 3 4 5 6 7
Occurred at yard 725 118 -114 A18 -.088 .072 -.203
Reason: dozing 707 -.077 .061 -.021 -.028 =213 105
Occurred at vessel -.590 -.365 312 .296 185 -.148 -.062
2 objects damaged 552 .010 .350 -.017 186 486 -.070
Reason: ﬂg‘tNObser"ed - 147 864 071 —142 -1 02 041
Reason: not keep  _oea  _ggy  _o09  -188  -08 -0  -018
watching
One object damaged -.144 -.018 -.865 .001 =272 -.210 -114
Injury accident -.168 .068 778 -.043 -.251 -.205 -.070
Occurred at apron -.224 .253 -.221 —.765 -.053 -.061 -.224
Reason: rough handling  -.094 157 =173 .664 -.044 -.001 =172
Reason: not
communicate .056 .029 .046 116 776 .005 .209
3 or more objects -183 002 086 125 12 - 059 274
dam.aqed
Reazc.’”' natural -.097 002 -.045 040 -.086 867 016
isaster
Occurred at road .005 .062 .005 -.044 -.005 .004 932
Kaiser—Meyer-Olkin 0.9%4
B Ig'? aSsr;Jrqgrical
ar
Aberration 804.382
D.F. 91
p-value .000
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Table 3. Result of a linear regression model

Variable Coefficients t-values VIF
Constant 1.169 7.948 -
Accident: two objects .

e 1.287 3.936 1.070
Accident: more than three X

objects damaged 1.416 2.502 1.015
Accident: injury 0.555 1.541 1.024
Reason: dozing 1.189 3.014™ 1.090
Peason. not observed 0.246 1013 1.042
low

R-squared 0.1885

Adjusted R-squared 0.1619

F-value 7.106 with 153 degree of freedom

p-value 5.286e—6

Notes: *0£0.05, **1X0.01, ***pX0.001.

Marginal effecte] 4%, Y& Itj2 A 2 Ao Al o2 QI3 T3] AU}t =
FE AR dut SR M E 2 S of 1% A& sttt ole 7AH oL &
2] AlFgko]l marginal effecto] 22 @.EE‘ at4 gl o]Fo] o]Folx|= A A ol &
ArtstAlE GA, Yol logg Hate] o]& A Gt 2] Fo] §502 I8t 270
EHER AR S, SHAS xghe] wste] ool Au7t Alalel] FAEWA 2= Q%
w2 marginal effectd ARSI, o] 2] (2) a7t AA= AR saE 4 . 2 94
o} Zt}. 270 2] objectZ} AlLR TF|E Y HHTE=
371 ¢]’¢e] objecrt H3E Y B AF
AY_ (par_y) ) Fkol xobA, 371 o1 objecZt FsfE A2 7
Y $7} B8 SF MAE gl U xe& AL
ghelatairt. ol= 37K OW«I Zgu7t AkaLel &
2. =4Zn dg o gy wHdse At Bed
aefetd Hdek doleta & vk w5
Fakel Qe ol EWdelAl 2017 Z3449 A2 JehfE VIF (Variance
W~2018d HAISH Atao|dxtg s 0|83k Inflation Factor)o] ¢, & W9 VIF ko]
Apgo g gk FlsfAwel JERE vAE 109 TARES 2= o Jehdth VIF #
22915 B3 A3 (Table 3)3 2t} o] 10] 717242 gEaAAe] Axst 2o
(Table 3ol Hi= ule} o], IwgAta g Aolmz, BXo| ALeH WS 7hAE o
ol5/2d F FAEE Ao BE WG9 F3APL vk @ 5 gl
t-3ko] FolA BAF R fFofhS R ag]a Zy SHH o] W3lol] ok marginal
Atk FAH 2= 27]9] objectt FHE ¢ effect® (Table 4) 9} o] AXValdTt. (Table
& B, 370 ol’de] objec7l FE U2 A 4yollA] Bi= upe} 7Fo], 27)¢] object7} AtaLe]
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B3-S THAIL QoA olEgt Alo]zd 3T e Ao ok 31205 Z7}5tH, Ala WAy
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Table 4. Result of a linear regression model

Variable

Marginal effects

Accident: two objects damaged
Accident: more than three objects damaged

Reason: dozing

2.62
3.12
2.28
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