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A STUDY ON BEHAVIOR OF GROUNDING ON A WHARF OF
VESSELS USING THE MPS METHOD
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It is extremely important to estimate damage when tsunami disaster for vessels in order to prevent or reduce
damage of vessels. Overthrow of vessels and grounding on a wharf concern on when vessels are moored in harbors.
This paper reproduces behaviors of vessels moored near wharfs due to tsunamis by using the moving particle semi-
implicit method (MPS). The two dimensional MPS method program code has been developed and the validity of the

program is proven by comparing with model test.

Solitary waves have been applied to simulated tsunamis and the model experiments. A box like model is used to a
floating structure in numerical simulations using the two dimensional MPS method. The present numerical results are
compared with the experimental results and the applicability of the MPS method is discussed. In addition, the
mooring force was considered. The behavior of grounding on a wharf of moored vessel is examined. As a result, the

usefulness of this numerical technique is confirmed.
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b) Time=4.60 [sec]

DWT 500 [t] 3,000 [t] 10,000 [t]
Particle numbers 14.573 14,799 15.087
Particle numbers of structure 180 582 1,096
Density of structure's particles| 567.6 [ke/m’] | 474.5 [ke/m’] | 397.5 [ke/m’]
Structure breadth [B] 7.0 [m] 13.0 [m] 18.0 [m]
Structure depth [D] 6.5 [m] 11.0[m] 15.5 [m]
Structure draft [d] 3.0 [m] 5.0 [m] 7.0 [m]
Water depth [h] 11.0 [m] 11.0 [m] 11.0 [m]
Crown height [H] 1.5 [m] 1.5 [m] 1.5 [m]
Clearance [b] 0.5 [m] 1.0 [m] 1.0 [m]
Horizontal distance [x ] 2.5 [m] 3.5[m] 5.0 [m]
Vertical distance [= | 2.5 [m] 4.5 [m] 6.0 [m
Mooring tether [r] 4.74 [m] 8.44 [m] 11.56 [m]
Spring constant 2.16% 10* [N/m] | 3.43 X 10° [N/m] | 4.41 X 10* [N/m]
Breaking force 69.1[N] 161.7 [N] 258.7 [N]
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¢) Time=5.10 [sec]
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