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ABSTRACT: The purpose of this study is to develop a stacking guidance system (SGS) of
containers in the mobile harbor (MH). A mobile harbor is a floating structure especially designed
for loading and unloading containers from and to a large container ship. A novel stacking guidance
system was proposed for unloading the container in an effective way against possible vibrations
of the floating body. The guidance system works as an aid for loading containers with a wider
opening for easier stacking of a container into a moving storage cell due to waves. In order to
determine the most effective inclination angle of the cell-guide, this study performed the dynamic
analysis of the SGS equipped in the MH subject to fluctuations of the sea. The motions of the
guidance system and a container loaded were calculated using ADAMS. The simulation results
of the contact force between the two rigid bodies showed that a desirable angle of the cell-guide
should be around 20 degrees from the vertical. This proposed SGS can considerably reduce the

loading and unloading time, and will enhance the performance of the MH.
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Table 1 Definition of sea state 3
Sea-General Wind Sea

Description Wind velocity Wave height
Small waves,
becoming larger : 7.20 m/s 0.7 m
fairly frequent 8.23 m/s 0.8 m

white horses

Note) World Meteorological Organization, Pierson
-Moskowits Sea Spectrum.(g)
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Fig. 3 A stacking guidance system.

Fig. 4 Shape of a container(TEU).

Fig. 5 Rolling and heaving of MH due to
waves.
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Fig. 6 Contact forces between the floating
body and the bottom container(upper)
and between the bottom and the

second containers(lower).

3.0‘_ :eﬁvmg‘ FiTAY T ATANEA 150
[ eopeme AT AR AT,
¥ 10 ST E
A T ] L,
L N o T 0k
F oo T,
-20 \WIRN T ENE RN RN

-30 # LA VAL A VA PP

0.0 5.0 100 15.0 20.0
Time (sec)

Fig. 7 Rolling and heaving motions.

Table 2 Response of MH at sea state 3

Shape of ship Heaving Rolling
Catamaran 14.6 cm 0.198 degree
Mono hull 14.3 cm 2.167 degree

Note) Reported by Mechanical Engineering of KAIST.

Table 3 Descending process

Stage 1 2
Time(sec) 0~2 2~4
Speed Constant(2 m/s) Deceleration
Stage 3 4 5 6
Time(sec) 4~6 6~7 8~14 14~20

Speed Constant Accelerati Constant Preparation
p (0.04 m/s) on (1 m/s) for landing
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Fig. 8 Velocity control of the descending
container on the MH.
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