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ABSTRACT : Recently, the earth scale disaster is occurring frequently. Under the effects of global warming, the weather has
become uﬁseasonable worldwide. Hence, the earth is experiencing unstable condition with many disasters such as storms and flood
damages as well as earthquake. Therefore, it is necessary to consider what we can do to prevent disasters.

A disaster like earthquake will inevitably occur in view o the probabilities. The active period of earthquakes and the inactive periods
repeat alternatively. Consequently, recent warnings indicate that there is a potential risk of massive earthquakes. Consideration of the effects
of tsunarri to the moored ship is very important.

Operational problems such as moored ship motions sometimes become remarkable with large amplitude and long periods in harbor.
Moored ship motions may cause the breakage of mooring systems such as mooring lines, fenders or quay. Large and long period
moored ship motions are caused by resonant effects. ’

In this paper, the moored ship motions within a harbor by the large-scale tsunami and the effects on the motions and mooring loads
with resonant effects are investigated by numerical simulations,

KEY WORDS : tsunami, resonant effects, moored ship motion in harbor. time domain analysis
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Table 1 Details of mooring lines

Name Diameter Breaking Tension
Wire ropes 42mm 127 tonf
Table 2 Details of fenders
Name Type Max. Deflection
ABF-P 2800Hx2800L Pneumatic 65%
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Table 3 Maximum and Minimum values of ship motions

Values without Resonant with Resonant
Effects Effects
Max. 436 427
Sway (M) 35 225 261
Max. 2.36 2.90
Surge (m) e 081 232
Max. 523 4.16
Heave (m) o 440 3.90
Max. 0.04 023
Roll (deg) g 096 20091
Max. 0.18 049
Yaw (deg) b 005 051

Table 4 Maximum values of mooring loads

Val without Resonant | with Resonant
e Effects Effects
Linel (Bow lin€) 8271 86.64
Line8 (Bow spring line) 59.38 80.75
Line10 (Stern spring line) 38.49 67.95
Linel6 (Stern line) 8227 83.22
Fenderl (Stern side) 198.20 305.80
Fender4 (Bow side) 158.82 277.97
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