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A design method of time-dependent local scour and a three-dimensional numerical
modeling are approached to predict the depth of local scour with time and to evaluate the
dynamic behavior of the sand bed under water pressure variation, respectively.

Experiments were carried out to observe the local scour as well as the excess pore.
~ water pressure under clear-water steady flow, abrupt change of water pressure and co-
existence of waves and currents. Experiments were also carried out under waves to
observe the dynamic behavior of the sand bed around a bridge pier as well as in a sand
bed without any obstacle.

The design method for temporal variation of local scour at cylindrical bridge piers
in uniform sand beds is developed combining the sediment transport formula with
geometric and hydraulic characteristics of the horseshoe vortex at the pier nose. The
time-development shear velocity in the scour hole is modeled as a function of geometric
and hydraulic characteristics of the horseshoe vortex and geometric shape of the scour
hole. The proposed approach can be used to evaluate the equilibrium scour depth as well
as time corresponding to the equilibrium scour depth.

The instability of a bridge foundation along with scour is the great concern of its
failure. When the pressure variation of flood waves is subjected on the sand bed, the
effective stress reduces due to the increase of the excess pore water pressure. Hence, the
dynamic instability of the bridge foundation taken place by the persistent action of water
waves may be one of the major causes of bridge failure. The experimental findings imply
that sufficient pore water pressure may be available to either partially liquefy or to fully
liquefy the sand layer. This thesis explored a three-dimensional FEM scheme for

simulating the dynamic behavior of the sand bed under oscillating water pressure.
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