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Fig.1 Exponential Regression of Crane Rate.
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Table2 The Berth Utilization Status.
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Table3 Information on Vessels and Containers.
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Table 4 Mobile Crane Rates.
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Table5 Optimal Allocation of Cranes.

Number of Berth 2 3 4 5 [ 7 [ Total

No. of Containers

to be Handled 322 | 284 | 467 | 387 | 65 | 147
Cranes to be | Typel 0 0 2 0 0 0 2
Allocated Type2 0 0 1] 330 0 4

Typed 2 2 0 0 2 0 ]

Expected No. of Con- [38 |48 (58 [42 120 120 [226
tainers to be Handled [ /h | /hY /h| /h| /h] /W] /h

Table 6 Optimal Allocation of Trailers.

Berth Number 2 3 4 [ 6| 7|Total
Required No.
of Trailers 11 71 12 10
Allocated No.
of Trailers 6 71 10 8 6 3 40

6 3 438
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Fig.2 Variation of Difference of Outputs.
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Fig.3 Variation of Difference in Idle Times of Crane.
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OPTIMAL ALLOCATION OF HANDLING EQUIPMENT IN A CONTAINER TERMINAL
USING DYNAMIC PROGRAMMING WITH LAGRANGIAN RELAXATION APPROACH
Hajime INAMURA, Senathirajah SRITHARAN

and Noel Regaspi VILLAMOR

The need for optimal allocation of handling equipment in a terminal with the aid of
computer is widely recognized since container handling has a complex procedure and
many decisions have to be made every day by day. Most of the research works have
been carried out to meet this requirement by using either the queuing theory or simula-
tion, however, the former needed simplification of the problem whereas the latter is
time consuming and costly. A computer based system was developed with the applica-
tion of multi-dimensional dynamic programming in order to determine the optimal
allocation of handling equipment. The validity of the system was checked by both the
computer simulation and the acfual data at the port of Bangkok.
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