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NUMERICAL SOLUTION OF LOCAL FLOW AND SCOURING AROUND BRIDGE PIER BY A

3D MODEL

A
Haisheng JIN

In order to evaluate local flow and scouring around a bridge pier, a completely
three-dimensional numerical model, based on a boundary-fitted orthogonal curvilinear
coordinate system, was developed. The model solves 3-D Reynolds’ equations and a bed load
conservation equation. The model was applied to simulate local flow and scouring around a
bridge pier in a large natural river. The pier consisted of six cylindrical piles, each with a
diameter of 10m. Computation for 5 days of flood condition for a flood of 100 years’ recurrence
interval was carried out to predict the maximum local scouring depth. The predicted local
scouring depth was 14.02m, which is about 1.4 times of the pile diameter. This scour depth is
consistent with those reported in the literature. Furthermore, it is confirmed that compared
with flow around a single pile, there are some special characteristics of local flow and

scouring around grouped piles.
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