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Wave Force Acts on a Bridge Girder Struck by Tsunami
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SUMMARY: Bridges may be damaged when tsunami strikes as seen during the 2004 Indian Ocean tsunami. In this

study, a series of experiment using a wave channel and bridge girder models is conducted to investigate wave force acts

on a bridge girder struck by tsunami. The wave force consists of impulsive force with short duration and drag that

slowly decreases. Since the peak of impulsive force highly depends on whether the wave is breaking, it is difficult to

be represented in a simple manner. The drag is approximated well with some safety margin by the formula used in the

standard for port facilities.
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Fig. 1 Representation of wave pressure due to tsunami[2].
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Fig. 2 Experimental setup of the bridge girder model in the wave channel (unit: mm).
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Photo 1  Solitary wave striking the bridge girder model

(Hy=40[cm], A=17.5[cm]).
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Fig. 3 Peak wave forces measured from the experiment
using 50cm-wide bridge girder model.
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Fig. 4 Time histories of wave force on the bridge girder model
(Hy=40[cm], ~=17.5[cm]).
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Fig. 5 Time history of water level at HS with the bridge girder

model (Hy=40[cm], #=17.5[cm]).
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Fig. 6 Comparison between the drag obtained from the
experiment (Hy=40[cm]) using 50cm-wide bridge girder model
and wave force calculated by the standard formula[2].

80
— 60
£
S 40
=20
0

28 29 30 31 32
time [s]

Fig. 7 Time history of water level at H5 without the bridge
girder model (Hy=40[cm], ~=17.5[cm]).
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Fig. 8 Peak wave forces measured from the experiment
using 100cm-wide bridge girder model.
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Fig. 9 Comparison between the drag obtained from the
experiment (Hy;=40[cm]) using 100cm-wide bridge girder model
and wave force calculated by the standard formula[2].
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