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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 %, respectively.
The average arrival interval of the oceangoing vessel is 34.48 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

port
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Table 2.3 Pier of Mokpo port

Table 2.2 Anchorage of Pokpo port
it & SiiE S
B % Pl DW.T)

Ml L4 4 465 AW 10,000
TR 126 225 428
i g 460 178
T8 126/ 235 LB
i 34 460 198
R 1261 235 208
e 34 465 230
F& 1265 237 408
4 34 469 298
FR 160§ 235 588
i 34 4657 31W
FAE 126/ 245 1880

HRAR
it 18

X
200M

Mo 2500M | 10000 (AR 580

2500M | 30000 |#K FH

M3

M4 2500M | 30,000 |7 LARE

5 2500M | 30000 |# L7tk

2500M | 10000 [Wik 1581

M6 iR

22 B RN

*(ﬁ(ﬁ- BRNS BRI THY BEoMR

2 el iR o8 AEE EKsE

= ﬁﬁ%ﬁi"ﬁ—ﬁﬂﬂ P MRSl SHE

= %ﬁﬁ%ﬁ"iﬁﬁﬁi EaE 4 olvh. BEEaK

9] BUR R WPl A FHP BiEw &%
Table 2.33} Table 2.49] R<lth.

moie (M| e | HRIN | TS R KR D mams | meem | 6%
5 118TH 11| EAIRIG 10,000 50 168 95  |EER A VRTHIER - 79
(ZH5 12 AR 30,000 50 250 | 120 (RS A 33m
EEhi 13 (¥R 30,000 50 240 120 |ZHR TR
RIH) 14 |AAEIBIR 5,000 50 135 75 (EHR #ttﬁ
2RI 21 |AisE 2,000 50 180 55 |EAR R M (MELIRE

22 |REEHEN 4 700G/T 50 340 45 |THR *ﬁ.m.zi.g 2BIMIT
B PR 100G/T 50 160 30 JEHR - FEEEIR0 m
24 |BARME L
kGG 100G/T 50 208 30 |@EAs SOELLT#A 1375 m
25 | 500G/T 50 1% 45  PEER =Y
2% | RS 100G/T 50 292 30 |EEE
B DA e & 354
3R B AR 50 160 | 40-50 |PC pile - ML
BHER
H4EIR IREEI 4,000G/T 50 160 65 |PCpile  |IKE& FEME
Car Ferry 170 EEE S (BEFo2E | B
—REIEE s ) el AL
SR 714 L P 100G/T 50 473 15 [#7H I
kit Yt
HIEIRIR - - 100G/T 50 559 40 _|@HX a5
KRB - - 100G/T 50 100 40 | BHR pavsy)
AR - - 10G/T | 06-26 | 57 40 |@hR -
et - - - 5.0 450 - ERstE -
AR - - - 5.0 968 - R -
EE s BER
851557 - - 20,000 50 | 28 | 120 (AeleAl KhTH BT
ki) #73t W GEZH)




Table 2.4 Constructing and planed piers
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Table 2.5. Distribution of time between su-
ccessive arrival domestic vessels

ARAAZD | HNESEHSP) | FHEE(%)
0 -~ 0.99 142 100
1 —- 199 141 79.86
2 - 299 115 59.86
3 - 3.99 46 43.55
4 -~--- 4.99 44 37.03
5 -~—-- 5.99 20 30.79
6 -————— 6.99 19 2795
7 -=—-- 7.99 7 25.25
8 - 8.99 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 —~--- 13.99 3 19.86
14 ————- 14.99 3 19.43
15 ———- 1599 10 1899
16 —~-——- 16.99 4 17.58
17 —=—- 17.99 13 17.01
18 —~—- 18.99 10 1517
19 ————- 19.99 1 13.75
20 ———-- 20.99 © 12 1219
21 ————- 2199 16 10.49
22 ————- 2299 17 8.22
23 ———- 23.99 16 5.81
24 -——-- 2499 12 354
25 —-—- 25.99 5 1.84
26 —-——- 26.99 5 113
271 ———- 2799 1 0.42
28 ————- 28.99 0 0.28
29 -——-—- 30.99 1 0.28
3099 o)At 1 0.13
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Table 2.6 Distribution of time between suc-
cessive arrival oceangoing vessel

AIZRZZAAZY) | MEFES) | FHEE%)
0 —— 3.99 53 100
4 -—-- 7.99 21 78.71
8§ ——-—- 11.99 12 70.28
12 -—-—-- 15.99 6 65.46
16 ————- 19.99 14 63.05
20 ----- 23.99 16 5743
24 -————- 27.99 21 51.00
28 ————- 31.99 6 4257
32 ~———= 35.98 4 40.16
36 ---——- 39.99 5 3855
40 ————- 43.99 15 36.54
44 -—-—-- 47.99 9 30.52
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 ——-—- 87.99 0 845
88 —~—-- 91.99 1 845
92 -————- 95.99 3 8.05
96 —-——- 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 3.65
119.99 o]A4 7 2.85
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Table 2.7 Time spent at the domestic pier

AAA 055 | YARE
HHATE ]uw)a () i
0.0---0.09 0 --240 7 100
0.1---0.19 241-- 480 63 99.01
0.2---0.29 481-- 7.20 106 90.07
0.3---0.39 7.21-- 960 31 75.04
04---0.49 961--12.00 183 70.64
05---059 12.01--14.40 24 4469
0.6---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 32.77
0.9---0.99 21.61--24.00 17 30.93
1.0---1.99 24.01--26.40 6 2852
1.1---1.19 26.41--28.80 4 2167
1.2---1.29 28.81--31.20 4 27.10
1.3---1.39 31.21--33.60 3 26,53
14---1.49 33.61--36.00 93 26.11
15---159 36.01--38.40 8 1292
16---1.69 38.41--40.80 21 11.79
1.7---1.79 40.81--43.20 13 8381
18 --- 1.89 43.21--45.60 5 6.97
19 --- 199 45.61--48.00 2 6.26
20 --- 209 48.01--50.40 1 598
2.09 )4 5041 olA 41 584
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Table 2.8 Time spent at the oceangoing pier

. NAHA [ 95s | TARE
AT A7 @ | (%)
0.0---0.09 0 --12.00 9 100
0.1---0.19 12.1--24.00 15 9.4
0.2---0.29 24.1--36.00 19 90.4
0.3---0.39 36.1--48.00 19 828
04---0.49 48.1--60.00 18 75.2
0.5---059 60.1--72.00 21 63.0
0.6---0.69 72.1--84.00 14 596
0.7---0.79 84.1--96.00 17 5.0
0.8---0.89 96.1--108.0 16 472
09---0.99 108.1--156.0 12 408
1.0---1.99 120.1--168.0 13 36.0
1.1---1.19 132.1--180.0 11 30.8
1.2---129 144.1--192.0 6 26.4
1.3---1.39 156.1--204.0 4 24.0
1.4---149 168.1--216.0 11 224
15---159 180.1--228.0 4 180
1.6---1.69 192.1--240.0 5 164
1.7---1.79 204.1--216.0 1 144
1.3--1.89 216.1--228.0 1 140
19--1.99 228.1--240.0 4 136
20--2.09 240.1--252.0 4 12.0
2.090) 4+ 252.1 o]Ar 26 104
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Table 3.1 Frequency of occupancy of indivi-
dual pier

5 (eS| A | F5E eS| [(EEA
M) | &) | 2420 (@) | 3) | 247

2-22 | 219 | (1527 | 1-11 44 | [161.90]

2-23 | 160 | (17691 | 1-12 | 80 | [ 90.06]

2-25 | 309 | [3290) | 1-13 | 126 | [12363]
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Table 3.2 Domestic vessel pier service time in

berth No.22
AR AR =LA ) FAREE(%)
0 --—-152 0 100
153---- 3.04 23 99.97
305---- 456 12 8047
457---- 6.08 42 8399
6.09---- 760 16 64.82
761---- 9.12 10 5152
9.13----1064 7 5295
1065---12.16 51 4977
12.17---13.68 4 2648
13.69---15.20 10 2465
1521---16.72 3 20.08
16.73---18.24 6 1871
18.25---19.76 1 1597
19.77---21.28 2 1551
21.29---22.80 2 14.60
22.81---24.32 7 1369
24.33---25.84 0 1049
25.85---27.36 2 10.49
21.37---2883 1 958
28.89---30.40 1 913
30.41---31.92 0 867
31.93---33.44 0 867
3345---3496 4 867
3496 o4 15 684 |

Table 3.3 Domestic vessel pier service time in

berth No.23

AR (A7) =R (A ) FHEE%)
0 -—--- 176 1 100
177---~ 352 19 99.36
353---- 5.8 24 8741
5.20---- 704 31 72.32
7.05--—- 8.80 9 52.82
8.81--—-10.56 11 4716
1057---12.32 27 40.24
12.33---14.08 4 23.26
14.09---1584 4 2075
15.85---17.60 1 1824
1761---19.36 2 1761
19.37---21.12 4 16.35
21.13---22.88 2 1384
22.39---24.64 0 1258
24.65---26.40 1 1258
26.41---28.16 1 1195
28.17---29.92 0 11.32
29.93---31.68 1 11.32
31.69---33.4 1 10.69
33.45---35.20 0 10.07
3%.21---3696 1 10.07
36.97---38.72 2 944
38.73---40.48 L 2 818

4048 14 11 6.92

Table 3.4 Domestic vessel pier service time in

berth No.25

ARZAANZY) | A (HF) | FHEE(9%)
0 —-- 3.29 0 100
3.30---- 6.58 6 99.97
6.59---- 9.87 10 98.03
0 ----- 3.29 0 100
3.30---- 658 6 99.97
6.59---- 9.87 10 98.03
9.88----13.16 89 94.79
13.17---16.45 27 65.99
16.46---19.74 20 57.26
19.75---23.03 4 50.79
23.04---26.32 6 49.50
26.33---29.61 1 4756
29.62---32.90 3 47.24
32.91---36.19 83 46.27
36.20---39.48 11 19.41
39.49---42.77 23 15.85
42.78---46.06 5 8.41
46.07---49.35 0 6.79
49.36---52.64 0 6.79
52.65---55.93 0 6.79
55.94---59.22 0 6.79
59.23---62.51 4 6.79
62.52---65.80 5 5.50
65.81---69.09 1 3.88
69.10---72.38 0 3.56
72.39---75.67 1 3.56

7567 °1% 10 3.24
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Table 3.5 Oceangoing vessel pier service timé
in berth No.11

ARRAAZY) | NESEF) | FHREE(%)
0 ——--- 16.73 3 100
16.74---33.46 5 92.99
3347---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 58.11
133.85--150.57 2 53.46
150.58--167.30 1 4881
167.31--184.03 4 46.48
184.04--200.76 2 37.18
200.77--217.49 1 3253
21750--234.22 1 30.21
234.23--250.95 1 27.88
250.96--267.68 1 25.56
267.69--284.41 1 23.24
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
351.43 o4 2 465

Table 3.6 Oceangoing vessel pier service time
in berth No.12

AZRRAAZY | =SS | FAEE%)
0 - 397 2 100
8.98----17.94 1 89.63
17.95---26.91 11 88.38
26.92---35.88 5 74.63
35.89---44.85 3 68.38
44.86---53.82 3 64.63
53.83---62.79 3 60.88
62.80---71.76 8 57.13
71.77-—-80.73 7 47.13
80.74---89.70 2 46.25
89.71---98.67 5 43.75
98.68---107.64 5 37.50
107.65--116.61 2 31.25
116.62-~125.58 4 2875
125.59-~134.55 5 23.75
134.56--143.52 3 17.50
143.53--152.49 2 13.75
152.50--161.46 1 11.25
161.47--170.43 1 10.00
170.44--179.40 2 8.75
179.41--188.37 1 6.25
188.37 °j4t 4 5.00

TR FFEE-FHR

Table 3.7 Oceangoing vessel pier service time
in berth No.13

AZRRZAANZD | HE=2EHS) | FHEEG%)
0 —-——- 12.43 6 100
12.44----24.86 5 95.19
24.87----37.29 6 9122
37.30----49.72 14 86.46
49.73----62.15 11 75.35
62.16——--7458 | 12 66.62
74.59----87.01 4 5710
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 18.24
198.89--211.31 2 16.65
211.32--223.74 1 15.06
223.75--236.17 1 14.27
236.18--248.60 4 13.48
248.61--261.03 1 10.31
261.03 |4 12 9.52
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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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