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ABSTRACT : Gate operations are very important as they are the starting point for export containers and the end point for import

containers as far as checking and control exercised by terminal operators are concerned. The objective of this paper is to propose
the design of separated gate system in order to reduce the truck turnaround time and to distribute the truck traffic volume in
port container terminal. Because of a lot of container load and unload within short term, nmany trucks have to pass the gate at
a time. This study suggests the separated gate system as an efficient design for gate operation considering integration of two

individual berth

KEY WORDS : traffic volume, turmaround time, separated gate
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Table 1 Arrival pattern of truck in gate-in

AR | s | A | =AeCh)
~ 01:00 0.2 ~ 13:00 8.6
~ 02:00 0.9 ~ 14:00 5.8
~ 03:00 0.8 ~ 15:00 5.6
~ 04:00 13 ~ 16:00 5.6
~ 05:00 32 ~ 17:00 6.2
~ 06:00 5.7 ~ 18:00 6.3
~ 07:00 24 ~ 19:00 35
~ 08:00 74 ~ 20:00 53
~ 09:00 53 ~ 21:00 38
~ 10:00 5.1 ~ 22:00 32
~ 11:00 8.1 ~ 23:00 24
~ 12:00 1.8 ~ 24:00 1.5

Fig. 1 Arrival distribution of gate-in
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Table 2 Size of gate for container terminals in pusan port
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Fig. 3 Concept of separated gate system
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Table 3 Characteristics of separated gate system
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Fig. 4 Overview of Gamman Container Terminals
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Table 4 Throughput figure in Sebang Gamman Terminal

Ry | S ES ZEF (AR Agds
%94 165,100 165,100 108,618
& 189,769 189,769 124,848

oF3} 3512 17,585

EfRE8A ! 44,765 568,707 44,765 29,451

231813 17,585

ARERA | 119752 119,752 78,784
ejot 14,152
A 568,707 568,707 519,386 341,701

(8 119 ABdolH $4E FAM 42E AclE AATF
2E 97 4, 27 207 HEAU

Agel AeNZE V22 A3 F FAF AA 202,
A AYAZE 1102, Y2 Ae 1022 Akl Py
2% Mgt NN AclE AAFLE AEHE vhes
2k

Table 5 Calculation of gate lane by method 2

L G : &7 Al
/\14\4 A x}%h— 32 39 71
g A AR 120 30
FAZYAIZHER) 3,815 1,1587 4973
EES 13 1 23
A&A A 1 1 2
3 A 23 2 43

AolE 472 2 AzkAZ s FFA 5500000 &+
o] A=k A sH e FYA 220000005 745 [ 3]
o7 AolE HAFEE A& v 2l

Table 6 Calculation of gate lane by method 3

T 4+ S A
AV A ek 124,848 108,618 233,466
aﬂ o} eq{u}akT 55,000 220,000
< 23 1 33
-’%'Miﬂ 1 1 2
Z Hds 3.3 2 53
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Table 7 Throughput figure in Hanjin Gamman Terminal

4 QHEE R | =B | AolEER AFdT
%94 177,940 177,940 108,500
& 215,712 215,712 131,532
oFa}3 A 33,059
eS8 | 83220 639,677 83,220 50,744
23183 33,059
ARz | 78,722 78,722 48,001
ot 17,965
A 639,677 639,677 555,594 338,777
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Table 8 Calculation of gate lane by method 2
T i a4 &7 A
A7¥F AA A 38 2 70
e AATHR) 120 30
SA A 7&(3) 4,507 967 5474
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g B2 AF 9 A
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Table 10 Throughput figure in integrated berth terminal

Table 6 The number of gate lane by analysis methods

TR A st PR o
g N d L BT AF et | 99 | e
1 4 2 4 2 5 2
2 23 2 | 23 2| 33 2
3 33 2 | 34 2 | 57 2
34 4 2 4 2 8 4

3 QBT | o= B |AlojEERR| Aty
4 343,040 343,040 217,114
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&35 50,644
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2333 50,644
AR5 | 198,474 198,474 125,616
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Table 11 Calculation of gate lane by method 2

T o2 S | . A
Az AA Ags 70 71 141
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Table 12 Calculation of gate lane by method 3

AR AFE | 26634 | 207114 | 473747
HUF AAFT 55,000 220,000
HAE 47 1 57
AEAH AT 1 1 2
% 495 57 2 71
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Table 14 Comparison of traffic volume in a peak hour

F Bl ucixg | dsxEF | §/A
Az 32 39 7
ik gy 38 32 70
AMBHA 70 71 141
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