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4. Determination of Optimum Number of Berths Applying Queuing Theory

Yasuhide OKUYAMA*
Noboru KUCHIDA**

Synopsis

By adding the cost conception to the results of the queuing theory, diagrams evaluating optimum
number of berths in ports and harbours are presented.

In using the diagram, it is assumed that the arrival distribution is Poisson distribution and service
distribution is exponential, Erlung Distribution with phase 2 or 3, or the regular distribution. Parameters
needed for the diagram are 2: average arrival rate, p: average service rate, ¢,: berth idling cost per
unit time if empty, and ¢, : ship waiting cost per unit time.

If ¢}: total cost of construction and maintainance during the period 7" per berth, is taken instead
of ¢,, the optimum number of berths can be obtained by the same diagram but with the slightly

defferent procedure.

* Chief of Systems laboratory, Design Standard Division
** Member of Systems laboratory, Design Standard Division
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