60 & BACREE
CERC)

P 1 o

ol A U (FT) o 58 IF A &

F3RE RRBRATANS] BLBER (RS BERY BRoE

A Study on Queuing Simulation for Determination
of Optimun Lock Size

& m R

Kim, Suen Guen

S BTN

Kim, Chi Hong

ABSTRACT

_In general, the lock structure is built at place of having great deal range for dealing
with effective ships operation such as in the west coast of Korea,

" In Inchon harbour, the two locks of 10 KT and 50 KT tonnage class in total has been
constructed for several years ago, however,it has been recorded many waiting vessels at
outer harbour due to the increment of oceangoing vessels & shortage of berthing faciliti-
es in accordance with beyond expectation of cargo amount increment .

This paper attempts to solves the waiting vessels problem at outer harbour by simul-

ation in applying queing theory

It is found that the simulation results such as average queue time, service time, and
queue length during lock operation can be applied to find the minimum of the cost functi-

on for determination of optimum Lock Size
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900| 88264453]  0.174] 8114002
1.000|  9.7763672|  0.173] 8985.141
1.500|  14559.0195]  0.170| 13375727
2000]  19,3933984|  0.170| 17.816.984
2460 239124219 A 0.167| 21,980.430
3000/ 290809844/ 0170 26.721.102
3570|  339510312)  0170] 31178227
3700 366168125  0.168] 33655641
| 3800] 36847.8281| 0169 33859937
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35.686.500
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3570  21.9438906)  0.704! 16.440.531] 1
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1,000 4,223.3906 1.191 2,642.213
1,500 6.289.5000 1.184 3,924.820
2.000 8,378.0039 1.182 5,227.488
2,560 10,753.0391] & 1.169] 6,732.834
3.000 12.563.3789 1.183 7.845.859
3,470 14,5569.2734 1.170 9112.312
3.500 14,658.7461 1.182 9,156.410
3.800 159188672 1.180 9,946.199

2=9.0 #%/8(=0.383 #/HR)

900 2,488.9238 3.093 1.065.186
1,000 2,756.7891 3.095 1,175.603
1,500 4,105.4375 3.096 1,740.725
2,000 5.468.6836 3.099 2318140
2,560 7,018.8945 A\ 3.060| 2998775
3,000 8,200.5039 3.105 3,483,182
3.370 9.232.8555 3.065| 3943412
3,500 9,568.1445 3.103 4,066.177
3,800 10,390.6250 3.102 4,418.748
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1.500 3,779.7402 3.596 1,415.061
2,000 5,044.8437 3.599 1.884.342
2.560 6,462.0898| A 3.553 2.442.013
3,000 7,649.9727 3.605 3211.034
3,370 8,500.4258 3.558 3.211.034
3,500 8,809.1133 3.603 3.307.695
3,800 9,566.3008 3.602 3,594.591
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! 2,000 3,351.2051 11.842 220.677
2,560 4,655,7031} A 11.693 3056.884
3,000 5,025.3066 11.788 327.186
3.270 5.483.3047 11.703 359.139
3,500 5869.4434 11.770 380.441 i
3.800; 6,367.4863|  11.763 412,394 |
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0.167 (4.0 %/ R) 1,550 9.766.8359 |  0.492 7816967 |B/NEM TR
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