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Abstract

Korean economic and industrial structure has been seperated into some areas with
the trend of the change to the bloc system of international economy: the Gyeongin
including the capital area, the Middle-West, the South-West, the South-East, and the
Eastern sea areas. Mokpo port has played a major role as the central one of the
South-West area and the entrance of Yeong-san river of Jeonnam province gate.
Some studies has been done on the Mokpo port, but there is no research of the
analytical approach about it. )

In this paper, we analyze the data of 1994’s on ‘the domestic and oceangoing piers
in the Mokpo port and simulate the transportation process of it through a queueing
model. :

The results of the simulation are summarized as follows :

The average arrival interval of the domestic vessel is 6.034 hours. The average
service time and the berth utility rate are 24.056 hours and over 100 %6, respectively.
The average arrival interval of the oceangoing vessel is 3448 hours. The average
service time and the berth utility rate are 120.04 hours and the 34.91%, respectively.

The proposal to improving of the Mokpo port as follows :

It is desirable to extend the capacity-of domestic pier to about 50 % for the optimal
utility rate”of 70 % and in the case of oceangoing pier to be increase 65 % of the
vessel capacity for the optimal utility rate of 70 %.
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Table 2.1 Approaching water way to Mokpo
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Tablel 2.4 Constructing and planed piers
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Table 2.5. Distribution of time between su-
ccessive arrival domestic vessels

ARRAAZD) [ NESAS) [ A2 2 (%)
0 -—-——-- 0.99 142 100
1 -—--- 1.99 141 79.86
2 - 299 115 59.86
3 - 3.99 46 4355
4 ———-- 499 44 37.03
5 -———- 5.99 20 30.79
6 -—--- 6.99 19 27195
7 ——--- 7.9 7 25.25
8 ---—-—- 899 9 24.26
9 ----- 9.99 7 22.99
10 ----- 10.99 4 21.99
11 -=-=- 11.99 6 21.42
12 ————- 12.99 5 2057
13 -=--- 1399 3 19.86
14 -—---- 14.99 3 19.43
15 ----- 1599 10 1899
16 -—--- 1699 4 1758
17 ————- 17.99 13 17.01
18 -=--- 1899 10 15.17
19 -—--—- 19.99 11 13.75
20 ----- 20.99 12 12.19
2] —---- 21.99 16 10.49
22 --—-- 22.99 17 822
23 -----23.99 16 5.81
24 —---= 24.99 12 354
25 '————= 25.99 5 1.84
26 —---- 26.99 5 1.13
27 —---- 27.99 1 0.42
28 ~---- 28.99 0 0.28
29 ————- 30.99 1 0.28
30.99 o)A} 1 013
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Table 2.6 Distribution of time between suc-
cessive arrival oceangoing vessel

AZRRAAZH | MESFAS) | FAHEE(%)
0 ----- 399 53 100
4 ----- 799 21 7871
8 ----- 11.99 12 70.28
12 ----- 1599 6 65.46
b 16 ----- 19.9 14 63.05
! 20 ----- 23.9 16 57.43
24 —---- 27.9 21 . 51.00
28 —-—-- 31.99 6 4257
32 —-—-- 35.99 4 40.16
36 ----—- 39.99 5 3855
40 ----- 4399 15 3654
44 ---—- 47.9 9 3052
48 ----- 51.99 9 26.95
52 —---- 55.99 5 2331
56 ---—- 59.99 2 21.30
60 ----- 63.99 5 20.50
64 ---—- 67.99 6 18.49
68 ----- 71.99 9 16.08
72 =----75.99 4 12.47
76 ----- 79.99 4 10.86
80 ---—- 83.99 2 9.25
84 ----- 87,9 0 - 845
88 ----- 91.99 1 8.45
92 ----- 95.99 3 805
9% ----- 99.99 3 6.85
100----103.99 1 5.65
104----107.99 1 525
108----111.99 0 485
112----115.99 3 485
116----119.99 2 365
119.99 o4+ 7 2.85
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Table 2.7 Time spent at the domestic pier

. NAA |15 | FALE
RATE (47&? A %5
0.0---0.09 0 --240 7 100

0.1---0.19 241-- 4.80 63 99.01
0.2---0.29 481-- 7.20 106 90.07
0.3---0.39 7.21-- 960 31 75.04
0.4---0.49 9.61--12.00 183 70.64
05---059 12.01--14.40 24 4469
06---0.69 14.41--16.80 31 41.29
0.7---0.79 16.81--19.20 29 36.89
0.8---0.89 . 19.21--21.60 13 321
09---099 | 21.61--24.00 17 3093
1.0---199 | 24.01--26.40 6 2852
1.1---1.19 26.41--28.80 4 2167
12---1.29 2881--31.20 4 2110
13---1.39 31.21--33.60 3 26.53
14---149 | 3361--36.00 93 26.11
15---159 36.01--38.40 8 1292
1.6---1.69 33.41--40.80 21 11.79
1.7---179 | 40.81--43.20 13 8381
18 --- 189 4321--4560 | S 6.97
19 --- 19 45.61--48.00 2 6.26
20 -——- 209 4801--50.40 1 598
2.09 o}A 50.41 o]Ak 41 5.84
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Table 2.8 Time spent at the oceangoing pier

AARA 0= | THEE
AT | Gy @ | %
0.0---0.09 0 --12.00 9 100
0.1---0.19 12.1--24.00 15 96.4
0.2---029 24.1--36.00 19 904
0303 | 3614800 | 19 | 88
. 04---049 | 481-6000 | 18 | 752
05---059 | 6017200 | 2 | 680
0.6---0.69 T72.1--84.00 14 59.6
0.7---0.79 84.1--96.00 17 54.0
0.8---0.89 96.1--108.0 16 472
0.9---099 108.1--156.0 12 4038
1.0---199 120.1--168.0 13 36.0
1.1---1.19 132.1--180.0 11 308
1.2---129 144.1--192.0 6 264
1.3---1.39 156.1--204.0 4 240
1.4---149 168.1--216.0 11 24
15---159 180.1--2280 4 180
1.6---1.69 192.1--240.0 5 16.4
1.7---179 204.1--216.0 1 144
1.8--1.89 216.1--228.0 1 140
19--1.99 228.1--240.0 4 136
20-20 | 2401--220 | 4 120
2.090] 4 252.1 o)At 26 104
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Table 3.1 Frequency of occupancy of indivi-
dual pier

35 ES| (A |59 || [HIA
Migh | () | 2420 |@h | @) | 247H

2-22 | 219 | (1527 | 1-11 | 44 | [161.90]
2-23 | 160 | [1769) § 1-12 | 80 | [ 90.06]

2-25 | 309 | [329] | 1-13 | 126 [123.63]v
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Table 3.2 Domestic vessel pier service time in

Table 3.4 Domestic vessel pier service time in

berth No.22 berth No.25
ARAAGD | NEAHNG) | FAEECH ARBAAD | WEFES) | FALE00
b - 152 0 100
153---- 304 p<} 9997 0 -—-——-- 3.29 0 100
305---- 456 12 89.47 3.30---- 658 6 99.97
| 457---- 608 42 89 6.59---- 9.87 10 98.03
| 609---- 760 16 64.82 0 ----- 3.29 0 100
? %185 10 55';33 3.30---- 658 6 99.97
513----10. 7 o
:065---12.16 51 4977 g-gg____ lg‘% ;g 3'23
> 17 . : .
;3*_;;__}2% 140 33;2 13.17---16.45 27 65.99
521---1672 3 2008 16.46---19.74 20 57.26
673---1824 6 1871 19.75---23.03 4 50.79
B25---19.76 ! 1597 23.04---26.32 6 49.50
oA 2 Dl 26.33---29.61 1 4156
24 33---25.84 0 10.49 32.91---36.19 83 46.27
%5.85---21.36 2 1049 36.20---39.48 11 19.41
71.31---B8 1 9.58 39.49---42.77 23 15.85
%’3‘{"?}2 (1) gg 42.78---46.06 5 8.41
3193---33.44 0 867 gg;::ggi g g';g
B45---U% 3 867 - : :
% ol | 15 6:34 52.65---55.93 0 6.79
55.94---59.22 0 6.79
. E 59.23---62.51 4 6.79
Table 3.3 Domestic vessel pier service time in 62.52---65.80 5 5.50
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810 2 e 35%F Table 37714 2olx glch 2idial
1233---14.08 4 8% MBS 2d $E5 1008 RS SHise
14.09---15.84 4 2075 o o o]l o |{l
15851760 1 1821 ] 50d o2 1 1ARAAC] obd 11FHARE ol
1761---19.36 2 1761 ~ 443 o] o] g3t Au]2& 161.90°] 2 53t
e | 1 e ¥R 11-19 264 11-2¢] 153 11-3¢] 3322
08---2464 | 0 1258 2552 Qleh 1249448 804 0] FlA=] A
oyl ! 2 Hl2go] 90064170l #sste] R 12-10]
28 17--~29.92 ! 0 1132 443 12-2¢) 223 12-3¢l] 93 12-40)] 53 o=
2%—AE v 1132 H2ES 2 138404 o 1264 0] o] g3t Anla
VLB | 0 1007 £o] 1236341 7to|ct. Misrate] X 13-19 45
521---36% ! 1007 A 13-2¢] 394 13-3¢] 263 13-4 113 13-5
3%97---3872 2 9.4 o 5Ho2 SMIL B T & ok
BT3---4048 2 818 | 5322 SMRES H4] ¥ 5 Ao
4048 ©14 11 692
@ hhu

—_ 63—



HEH-FURXRHAERE-FHL

Table 3.5 Oceangoing vessel pier service time
in berth No.ll

AZZRAAZY) | EFASF) | FAHEE(%)
0 ----- 16.73 3 100
16.74---33.46 5 92.99
33.47---50.19 2 81.36
50.20---66.92 1 76.71
66.93---83.65 2 74.39
83.66---100.38 3 69.74
100.39--117.11 2 62.76
117.12--133.84 2 5811
133.85--150.57 2 53.46
150.58--167.30 1 48.81
167.31--184.03 4 46.48
184.04--200.76 2 37.18
200.77--217.49 1 3253
217.50--234.22 1 30.21
234.23--250.95 1 2188
250.96--267.68 1 25.56
267.69--284.41 1 2324
284.42--301.14 1 20.92
301.15--317.97 1 18.60
317.98--334.70 3 16.28
334.71--351.43 2 9.30
35143 °14 2 4.65

Table 3.7 Oceangoing vessel pier service time

Table 3.6 Oceangoing vessel pier service time

in_berth No.12
AR | N=EFHE) | FHEE(%)
"~ 0 ---—-- 897 2 100
8.93----17.94 1 89.63
17.95---26.91 11 88.38
26.92---35.88 5 7463
; 3589---44.85 3 68.38
| 44.86---53.82 3 64.63
. 5383---62.79 3 60.88
| 6280---71.76 8 57.13
i 71.77---80.73 7 47.13
i .80.74---89.70 2 46.25
| so71---o867 5 43775
| 98.68---107.64 5 3750
| 107.65--116.61 2 31.25
| 116.62--12558 4 2875
| 12559--13455 5 2375
t 134.56--143.52 3 17.50
| 14353--152.49 2 1375
152.50--161.46 1 11.25
161.47--170.43 1 10.00
| 170.44--179.40 2 875
© 179.41--188.37 1 6.25
! 18837 o1& 4 5.00

in berth No.13

AZRAAZH | MESFAS) | FHEE(%)
0 ----- 12.43 6 100 '
12.44----24.86 5 9%.19 -
24.87----37.29 6 91.22
37.30----49.72 14 86.46
49.73----62.15 11 75.35
62.16----74.58 12 66.62
74.59----87.01 4 57.10
87.02----99.44 12 53.93
99.45---111.87 3 4441
111.88--124.30 12 42.03
124.31--136.73 4 3251
136.74--149.16 6 29.34
149.17--161.59 1 2458
161.60--174.02 5 23.79
174.03--186.45 2 19.83
186.46--198.88 2 1824
198.89--211.31 2 16.65
211.32--223.74 1 15.06
223.75--236.17 1 1427
236.18--248.60 4 1348
248.61--261.03 1 10.31
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Table 4.1 Results of simulation by reducing service time in domestic pier
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Table 4.2 Results of simulation by reducing vessel arrival interval time
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