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Pore Flow Characteristics in Seabed around Dike Due to Variation
of Ground Water Level
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Abstract : Recently, an artificial beach has been constructed compensating for loss of the natural one caused by
the development of coastal area, as well as serving as a location for recreational activities such as sea bathing, It
is well known that some structure should be constructed to protect an artificial beach from the outflow due to
wave action of the reclaimed sand. In general, dike is utilized as the structure to protect an artificial beach. And,
one of the factors which may need to be taken into consideration for stability of dike on seabed foundation is the
ground water behavior behind dike. However, the interrelated phenomena of nonlinear wave and ground water
response have relatively little attention although these interactions are important for stability of structure and sand
suction to the artificial beach. In this paper, the numerical wave tank was developed to clarify nonlinear wave,
dike and ground water dynamic interaction, which can simulate the difference of ground water and mean water
level. Using the developed numerical wave tank, the present study investigates how variation of ground water
level influences hydrodynamic characteristics in seabed around dike and numerically simulates the wave fields,
pore flow patterns, pore water pressures and vorticities according to variation of ground water level. Numerical
results explain well how hydrodynamic characteristics in seabed around dike is affected by the variation of
ground water level, ‘

Keywords : wave-current interaction, dike, variation of ground water level, numerical wave tank, hydrody-
namic characteristics
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Photo 1. Sand suction observed at the an artificial beach
(Okura beach, Japan).
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Fig, 1. Schematic sketch of numerical wave tank considering variation of ground water level.
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Fig. 3. Time variations of wave and ground water level in case of Ah=+10 cm.
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Fig. 4. Spatial distributions of mean ground water level at the back of dike.
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