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Table 1 The classification according to work process
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Table 2 The regional harbor material handling company(1999)
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A 214 113 101
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Table 3 Stevedores number according to the year

2w st A A gz A
AA(8) A& (%) AA(EF) A fE&(%)
1991d 15,324 55.0 12,535 45.0 27,859
1992 15,470 55.4 12,441 446 27,911
1993 15,410 56.1 12,039 439 27,449
1994 17,435 595 11,864 40.5 29,299
1995 16,889 59.1 11,695 40.9 28,584
1996 16,993 59.4 11,626 40.6 28,619
1997 14,897 56.3 11,540 43.7 26,437
199843 12,474 53.0 11,070 47.0 23544
19994 11,139 50.8 10,799 492 21,938
2000 12,396 5356 10,795 465 23,191
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Table 4 The numbers of loading and unloading equipments
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7| e} 1650 [MEZAM, vl 5
3 4 Ay 1633 (A, B, gEHL F
57| 9% [(2H=, ERAYEH T
&=y 68t |&¥, AT T
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Fig. 5 The variation of frequency rate of injury on industries
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Table 5= sl el AsLAA +£5 Uehly T2A5E 19969 28615
W, 19979 26,4372, 1998\ 23,5447, 19994 21,9384, 2000 23191% 1
20019 22,767 o2 st A FEAd 3 FeeAE ¥E v
[Ra= Ll o

il

Table 5 The number of the accidents of harbor handling for each year

2o8F | 19% 1997 1998 1999 2000 | 2001
Zoz2A4| 28615 26,437 23,544 21,938 23,191 22,767
A 3 Zp 694 530 419 421 433 359
AL A4 13 13 6 6 15 7

s 9.26 765 6.79 7.32 7.13 6.02
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Fig. 6 The variation of the industnial death accident rate per 10000
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= gukel A guk 2qjo g Qiste] AMYRTL 479 0
Hog 32%, 13 o 2 2%z A7 g
q

Table 6 The number of accidents workers for each harbor and year

o
i Al Bableld | gat|mat | o5 | 25 (2 | BX 58 | AT A
Py
Ab 1 7 1 - - 2 1 - - 1 13
i TR 530 23| 9% | 47 | 25 72 115 | 20| 4 | 10 | 517
Al 4 1 - - 1 - - - - - 6
98 F 34 419 161 ] 656 | 371 24 | 22|66 |18 20 5 5 | 413
A 4 - - - 1 - - 1 - - 6
% 74 421 1741 73 | 30 | 5 | 13 | 57 | 13 |1 19| - | 11 | 415
A 5 3 i - 2 1 1 2 15
o0 3% 433 168 | 80 | 38 1 32 | 12 12 | 14| 4 8 | 418
A 1 2 2 - 1 1 - - - - 7
ol R4 359 13| 64 | 33} 16| 8 153111 ]2 | 3110|352
A ()Y 2162 (8751382 (189 | 122 | 65 {300 | 71 | 94 | 17 | 47
H] -8-(%) 100 404|178 | 87 | 56 | 30 {139| 33 | 43 | 08 | 2.2
Table 7& Aazae] 2596 o§ EHE vehdh & 4799 Abes
7HS-d] ool 0o 852%E AT, stEAA 2R 4 (8.5%)
2 g2 3W(6.3%)0] AP Aoz Jdelyn 9t ol qEFUE
o] Bt AFAA QA FEAFAYL ok e AP aso] AN &
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- Au3te BAR

o Fulg &

wolct

]

T

&)

Q

,23_

S =S -

A

)

S e el - FEsAL A4 8
gHez o ¢ty o



Table 7 The distributors of the death accident workers (kinds of

affiliation)
T
. ARz e =g Qg2 A A(8)
1997 1 10 2 13
1998 1 5 - 6
1999 - 6 Z 6
2000 1 13 1 15
2001 1 6 - 7
AT 7 w& | 4% /85% | 40 /852% | 34 /63% | 473 / 100%

Agare] Awe AW, 514 ool HGTEA Aol 2880 AN
505% AT Qo AgANst F2 P stATRAAAN BAED
lom ole Tz B Aol 9 Ao olANY ¥ Aoz w
9o mzd: 233EL ATAE AP Ve 2 L WY A

stElo] Atke AT @ Y9N0 B 4 THTable 8 3H2).

Table 8 The distribution of the death accidents workers by ages

=~
. TE g1—g0s | s1~a0d | 41~504 | slAleld | A=)
1997 2 1 - 10 13
1998 - 1 3 2 6
1999 2 1 1 2 6
2000 1 3 2 9 15
2001 1 - 1 5 7
A [ A9/ S | 68/129% | 68/128% | 79/14.7% | 289 /59.5% | 47'8/100%

&8 Apatel 247708 AW, 1~5W Atold] st g zale] AlutA s
7V TH o8 148%E AR, 103 ol w8 st E2at9 Algdo] 24H o
AAe Mure Yol 91SE Table 99 Uehdd. mala 7] =& o)

A deEdsa tAngol 2¥dEG



Table 9 The distributors of the death accident by the worker lengths of

continuous service

=1
TE e | 1-39 | 3~59 | 5~100 | 10018 | A@)
dx
1997 3 - - 3 7 13
1998 - - - 3 3 6
1999 1 - 1 2 2 6
2000 - 3 3 3 6 15
2001 1 - - - 6 7
£ ApakA () 5 3 4 11 24 47
H] &(%) 10.6 6.3 35 234 b1.2 100

Table 10& AmFepd AlRA4E Yeldch An gH¥zEs 38, 93,
23, ARAe) £o2 ARAs BART AT & 5 Aok wEA e
FA e Faz sy AxW L LA SAAE FAYAE HFA F
(59, FAA7E Edd Sdwa e A A=A H F) QYR 2
NAA BEE Aol AAH Folg ok Ak 53l HBA L AAR, o]
20 eAAE A A WA FEAS WAL FALFE AN F
% FAd0EE ARFNE AF ARAIA 9B o FUFARE AY A
4 A A9 AFAAAA A% FaAdel dAME el wjHsA
wopof g},

o

Table 10 The distributors of the death accident workers by the accident

tvpe
TR . . .
o = AR ZE R g | 477 2 AL
1997 13 3 3 3 3 1
1998 6 2 1 2 1 -
1999 6 1 3 1 - A2 (1)
2000 15 6 3 3 2 1
2001 7 2 1 i E0) 3 -
27 (At 23 47 14 11 9(1) 9 2(1)
H] -8-(%) 100 23.8 23.4 19.2(2.1) 19.2 42(2.1)




333 899 A& LA

(1) ZHASAE AsEA

Table 113 Fig. 7& Q548 2A4% Aals AgaAdz ¥48 Rol 2
AuAEE B, YWas A Yol Fulg AYo] SATRHoR AL
Syshs dobd ARG A ARAFIE 5143%2 A A A o
e AAsn Yok oo s, AT, 2 L <o) EH Iy
e} o] FolA T Y& AZe X2 A5t Bo] WA} g

e Ay, A3 5 934X 2 asd 394 A0e] 2ad HA 9
el e Agas Asse uA WX 443 eFHT glow AU
e Watg hdyASPol et

Table 11 The accident statistics for a work process

ao T F A | am | ax G Havalaaz| g 9zl 8
18974 530 272 66 51 8 47 13 29 44
19984 419 205 63 42 2 41 11 14 41
1999 421 234 38 33 3 19 14 26 49
20004 433 211 b1 28 5 38 16 17 67
20013 359 190 33 33 3 31 32 19 18

A I A= 2162 1 1,112 | 251 187 26 175 86 105 219

Y
51%

AR = M
9%

e

12%
oMy OMZS BEARYEME Qasik OYED 0oy melss @76
Fig. 7 The accident statistics for a work process
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(2) HAE3EdE AN EH

t}& 9] Table 128} Fig. 8& FAHNA dxe 243 ASHE E2Es &4
gt Aot AFEUEE FHFANE dABee AL HEoHd o7
A7t 738G o2 AA 1/3& AASAL vk e [, 45, T
S9| s1Bo o3 Ayt Bo] RAEHT ). A L AL d)FFo] o
A Ed o2k F%IEY Bt okd AL HY - R R 459 Aok
4 g g8 A AT A dojd =3I A= Ak AA
W ABA4e nud Fog ast: Atk AYF FE B folof -
MEaIst A4 3253 RYdEs A €Fes AaFe] dgAY =
a7t AstA uirse] B4, 2xAG Fo Atnrt FUiAHE ojojAE
Aor A

Ol

Table 12 The accident statistics for freights

B
as = (f;) SR PR ER ] EE ERIFE S R E R PR ST R
1997 530 | 38 | 74 |104] 15 | 65| 11 | 28 60 3 55 | 72
1998 a9 |25 20 120|037 n] 4 62 1 37 | 51
1999 421 | a8 |42 J1wo| 9 |46] 8| 35 41 7 46 | 59
2000 433 | 28 [ 48 [108] 9 [45 ] 5 | 42 59 9 4 | 39
2001 359 |25 132 ]97| 8 [40 |16 33 22 16 | 30 | 40
A A [2162] 164 [216 [529] 51 [233] 51 | 183 | 244 41 | 209 | 261

Y5 E - a5
10% HE 11%
10%
oiaA o#eloly  mst aes O3sE axye
e ng= moi mi4E mo)E

Fig. 8 The accident statistics for freights
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3y =£7I1ZbE ALY

Table 139 23t 103 ©)8 AR gz ate] A& 40.19%, 37
Z&AY AS Awa 9 e o7 773 A7 A dde] Husl
o Ml AEAH AR K-S T <hdgy g, AdNEAd qEg wg

& 73 A Fole VAR FFA YES, WBa S Fahielol dut

Table 13 The accident statistics for the length of the continuous service

ax T pauw | 1~3a | 3~59 | 5~10d |10dWn | AD)
1997 30 Z 29 47 | 22 | 530
1998 30 60 66 %8 166 | 419
1999 40 65 60 %5 161 421
2000 35 61 2 89 176 | 433
2001 39 66 64 55 135 | 39
a2 LABRE) | 174 | 324 31| 484 | 869 | 2162
M&0) | 804 | 1498 | 1438 | 2138 | 4019 | 100

(4) FAAZdE AN
Table 14= ZA YA Ao A AlnE AgA7H d5 243% Aol

oh FNAY hdAE T~12A4 Abelrt AAAE S 34.04% = 7PE wL ]
e AXFHT Yom, AY A% 4 2w FuAx, AYLAL WA A
gozA ANZLE ANE RET & Ut QAN BT FA A

3l ThEA el AA T BEl Eo] 4T W

o

Table 14 The accident statistics for working time zone

. TE A | 7124 | 12~1741 | 17~224 | 22~084] | 03~074]
1997 530 166 225 70 52 17
1998 419 141 139 79 48 12
1999 421 160 132 73 31 2
2000 433 175 129 69 44 16
2001 359 94 110 94 36 2

o A 2162 736 735 385 211 95
Ml &%) | 100 3404 | 3399 | 1780 | 915 438
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(5) Asfdx=d A :

Table 15% ZAMAdES AT AfF=EE B4 oo, AHA=E
W= 35 ol YPARE 23 FA R Agol MA A 54.02%=
et A ge sdagae FEe dHEE R oergEHE, AFA,

E5AF 9 FA6S @A AJE 8] W, A& Azrk TS A
BE stegte Aozt de T4 UAs @AM vz ApgsE FdAsHE

olojx= A97} ek oo WE WA Pyl APAATAL FAAA
Aol 4 Fehaior Wk,

Table 15 The accident statistics for the injury extent

AE R A P s | arag |
1997 50 | 4 | 75 | us | 26 | 13
1998 m9 | 3 | 60 | 100 | 27 | 6
1999 @ | m | e | 8 288 | 6
2000 83 | 6 | 61 | 69 26 | 15
2001 39 | 49 | 67 | 6 7|7

%A | Ao 22/ $96)|2,162/100] 232/10.73 |331/15.30|431/19.35 1,121/51.85 | 47/2.17

6) TAIHE ALy

Table 163 Fig. 9¢ ZAMRAERES 24 AE 2AYdzs =48
Zoltt, garstd s SAS Fapdz A, 53E - ] - 2] Apele] 7]
ol FAAMIT 4267, YT 2ZAVT ¥2 FAdAME FHAN 3709, F
gk F&l g At 3309 wox vEhn drh

53] ¥, Fo] AAANY 367%E Fstn JonF AYFIRE
AFA 2 do] tAd Fa=m dystes A 437 2 a4

offt X?i'.
lo o



#

A AT AsFe) dust A4 FAE 4 AQdsle IAYHE
3 F BEL AFsoF e
Table 16 The accident statistics for an accident type
“_]:L o]
e AR A AR D N R
= (D= |E | @A | F | D] |F |
=
z_}-
1997 530 |94 | 75168491523 |107| 1 |61 | 2 |10 |25
1998 419{93 (6035|139 |16|8| 2 |5|-|24]|7
1999 421172149 (33|35 |10|30|87 | 11716 |21
2000 433153 |46 (46 |36 |18 | 37|91 | 3 {78 | - | 13112
2001 3595814042130 15|25 69| 2 |59 |1 ]22]6
N ]xﬂalz}<f§)2,162 370270224 |185| 67 (131|426 9 (330 4 |75 | 71
T A
Hl&(%) | 100 [17.0/12.5(104| 86 | 3.1 | 6.1 [19.7| 0.4 |153| 0.1 [ 35 3.3
ulgf sty RebE 7IS E

o}
8.6%

31% 04% 0.1% 33%

HE
12.5%
sELT WSEISES OME
B23& maly m ot
Fig. 9
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(0 AA7IAEE A s

7B e 350 AAANY 1,016W 2 AA 47%E HF3Axn, &
o2 g4 stdgdu] 2 Raduo oF Asist Bel A Utk #
e g4 AW B AA 953 e SHFHIERY oty 3, 3
22 Adbe|y, THE, AE E RE F7F9 £2Y3Ec HIHY "
520l Ao 7198 st ol HAS T Utk HES FF Hol, A
XA Foll we} 2] 2 gy = Y83 sl R dAx
Wi mata S8 =48 AR sofsto old Hid stgule A4
U2 el Aol s Mardwd oflet <hHA FEARE WE T

Table 17& ZAAEE AT 7IlEE2 £43 ot

L

Table 17 The accident statistics for the object

o] A PEIEIEE T2 12489 w5 A | 2 )
- T A e RRET I NE AN 7| e
o 3 e Ay A E |4 [&F Hdi 71| =7 | 8H |71+
1997 530 [ 265 | 55 | 31 5 291 3 3158|711 1 |14(b6 |3
1998 415 |19 | 4 | 24 1 11 | 2 7136 ]| 6 9 3 3117 7 {50
1999 421 | 200 32 | 37 2 13 2 T4 7 3 - 1 |24 9 |39
2000 433 [ 204 { 40 | 34 1 8{3 {1136 16]1 1 (11| 4] 4
T]—g_
2001 39 | 148 | 26 | 21 jﬁ Ylo2al 9 (121337 |19f14]2 13234
H A8
A 2 2,162 11,016 197 (147 9 B I19 |4 (211133 62|10 | 8 |79 |27 | 205
(4) ’ ’ i )
B —
a 100 47 191 | 67 4310811898115 (128 | 08]04]36{12]94
(26) (0.4)
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Preventive Countermeasure and Accident Factor
Assessment of the Loading and Unloading
at the Harbor and the Ship

Kim, Sang Soo

Dept. of Safety Engineering,
Graduate School of Industry,

Pukyong National University

Abstract

Recently, the industrial accidents in a harbor loading and unloading work
have been consistently decreased. However, because the labor environment
of the harbor loading and unloading is very poor by handling such as very
heavy objects as containerized cargo and refrigerator goods, a high labor
intensity and works mixed by workers and equipments, actually, the
industrial accident rates in this part are about 2.2 times higher than
average industrial accident rate for all industry in 2001.

Therefore, the purpose of this study is to give hazardousaccidentfactor
assessments and countermeasure suggestions in order to prevent the
harbor loading and unloading accidents at the harbor and the ship.

First, we investigate the present situations for harbors and working

system of the harbor material handling in processing and find some



problems from each situation. Second, the serious accident statistics of the
harbor loading and unloading through recently five years by Korea Port
Stevedore Association are analysed about cause factors of accidents coming
with each labor levels, extents of accidents, worker’'s continucus service
term, causing materials, and efc.

Finally, the methods and suggestions for decreasing of accidents caused
during the loading and unloading at the harbor and ship are shown. In
addition, laborers should have a safety consciousness and activation on the

self safety action.
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