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Abstract

In this study, the behavior of the container drifted by run-up tsunamis and its collision force are discussed.

First, characteristics of the run-up tsunami have been investigated through laboratory experiments. Then,

numerical computation methods to simulate interactions between wave and fixed container and behaviors of

a drifted container have been developed. These methods have been verified by comparisons between

numerical and laboratory experimental results. Moreover, the full scale simulation of collisions of a drifted

container to a concrete column has been conducted using the LS-DYNA3D. Through the model

experiments and simulations, the importance of added mass on the wave force and collision force is

confirmed. Moreover, it is revealed that the mass of the container and its colliding velocity are the

important parameters to estimate the collision force and collision time.
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Fig. 1 Schematic illustration of the experimental wave tank
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Fig. 2 Crest height of run-up wave in the absence of container
and run-up wave level on the front surface of a container
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Fig. 3 Velocities of the run-up wave and drifted container
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Fig. 4 Flow shapes around the fixed container
(left : exp.; right : cal., H: 5.0cm; T : 2.0s)
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Fig. 5 Wave levels in the front of the apron and fixed container
(double laid 40ft containers; H : 3.8cm; T : 3.0s)
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Fig. 6 Tsunami forces acting on the fixed container
(double laid 40ft containers; H : 3.8cm; T : 3.0s)
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Fig. 7 Behaviors of a drifted container by run-up tsunami (left : exp.; right : cal., Case 03)



120 T T T T

80 -

=
Z 6o}
&
” a0l
0t | v ]
| ] — —
V. (1220, 5=03)
0 1 1 1 1
0.0 02 0.4 0.6 038 1.0

t[s]

Fig. 8 Time variations of the velocities of the drifted container
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Fig. 10 Comparison of the formula and the experimental results
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(a) Configuration of the initial condition

(b) Framework of the container
Fig. 13 Configurations of the container and pier
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Fig. 15 Collision forces of the 40ft container with the pier in full
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(b) 40ft half-loaded container
Fig. 16 Collision time in x-coordinate of the front and rear plates
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Fig. 17 Collision time in time variation of the collision force
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