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Analysis of a Roller Guide Container Stacking System

Applicable to the Mobile Harbor
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ABSTRACT: The purpose of this study is to evaluate a simulation model of a stacking guidance
system (SGS) with a roller guide applicable to the mobile harbor. The study used a small-scale
model (1/20) made of wood with rollers in order to compare the dynamic analysis with experiment
results. The law of similarity was applied for the validation of the scaled model. In order to
construct a more realistic simulation model, the damping coefficient of the dynamic model was
adjusted to 0.5 Ns/mm for the wood-to-wood contact condition based on the experimental results.
Using this validated model, dynamic simulations were also carried out for containers of 20, 30, and
40 tons. The results showed that the reaction force of the roller guide was increased from 74.7
kN to 91.2 kN as the weight of container increased. For the design of a roller guide for SGS, the
results obtained in this study can be used to reduce the reaction force by employing a rubber roller
or a highly damped rotational joint.

Key words: Dynamic analysis(E< 3% #4}), Mobile harbor(Z v &), Stacking guidance
system(A A F= Al2H€), Law of similarity(Z-AFE &)
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Fig. 1 A stacking guidance system.
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(a) With rollers (b) Without roller

Fig. 2 Guidance system with/without rollers.
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(a) With rollers view (b) Without roller view
Fig. 3 Loading simulation model(ADAMS).
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Table 1 Impact force and Coulomb friction
parameters

Impact force parameters

Stiffness(N/mm) 100.0
Damping coefficient(Ns/mm) 15
Penetration depth(mm) 0.1

Coulomb friction parameters
Static coefficient 0.3
Dynamic coefficient 0.1
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Fig. 4 Velocity conversion graph applied by
similarity law.
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Fig. 6 Results of the experiments.

Table 2 Average and standard deviation
obtained from unloading experiments

Joint reaction force

Experiment Simulation
With rollers 192+£35 N 504 N
Without roller 150+20 N 300 N
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Table 3 Joint reaction forces according to

mass
Joint reaction force
Container 0554 kg 0.831 kg 1.108 kg
weight (20 ton) (30 ton) (40 ton)
with rollers 270 (@GO (@r8 k)
Without roller 1.21 N 1.25 N 128 N
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