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SUMMARY

More than 80% of the material movements, except raw materials,
between Japan and its trading partners are conducted today in the containerized mode.

But many shipping companies tend to avoid Japanese ports because
the facilities and other services are inadequate to keep up with the current international standards.

In this paper, a numerical model of container operations is constructed
to analyze the container handling efficiency at terminals, and a practical simulation is attempted.

1INTRODUCTION

In the background of recent changes
occurring in the containerized mode in world
trade, the transportation sector has been
undergoing very rapid and multifarious changes
due to the alliances between shipping
companies, introduction of larger ships as a cost
reduction measure and the application of
integrated logistics to satisfy the needs of
customers.

However, many shipping companies
tend to avoid calling a port in Japan due to the
inadequate terminal facilities and other services,
insufficient channel depth, inefficient handling
and the high cost of port fees and dues.

In this paper, an evaluation of the con-
tainer handling efficiency of terminals is made
and a functional assessment of some terminal
facilities is conducted. A Petri-net model of the
container terminal operations is constructed for

numerical simulations. Also, a practical
simulation is attempted through field
measurements conducted on the operational
performance of some handling devices being
used in a modern container terminal.

2 CONSTRUCTION OF CONTAINER
TERMINAL

2.1 ARRANGEMENT OF FACILITIES

In order to attain smoothness in land and
sea transportation, the arrangement of facilities
at a container terminal is designed as in Fig.1.
The typical container yard consists of some fa-
cilities such as apron, marshalling yard,
interchange slot, container freight station, con-
trol building, maintenance shop, and so on[2].

Some of these facilities and their functions
are described below.
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3 MAIN TYPES OF CONTAINER TERMINALS

The unloading process of containers from
the container ship is divided below into three major
processes.

1) Unloading a container from the container ship
to the apron by a gantry crane

2) Transporting a container from the apron to the
marshaling yard

3) Piling and storage of a container in the
marshaling yard

The process of loading a container is in the
reverse order to the above.

The typical container handling system is
grouped below into three main systems
according to the container handling gears used
in each of the above process.
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Chassis can be used not only as a
carriage for containers, but also as a storage
gear in the marshalling yard under chassis
system.

Some advantages of this system are the
safety and ease in picking out the designated
container due to the flat storage on the chassis.
On the other hand, the disadvantages of this
system are a necessity for a large area and the
number of chassis required for storage.

In this paper, the straddle carrier system
is considered mainly as the subject for simulation
because of the availability of actual results from
a medium size container yard.

4 MODEL OF CONTAINER HANDLING

3.1 Calculation for Simulation [1]
There are some advaniages to the Petri-net
model when simulating discrete models of
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