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Local Scour around Eccentric Non-uniform Circular Piers with Steady

Flow
Chuan-Yi Wang'"! Yin-Sung Hsu® Kun-Lin Tsai"*! Yu-Chao Hsu'*

Abstract

The research utilize hydraulic models to simulate local scour depth with time for
eccentric non-uniform pier diameter ratio D/D* of 0.4 and 0.7 , and different initial
bed level relative to the foundation top elevation under steady flow. For the
experimental results under the steady flow conditions, the scour hole and local scour
depth are comparatively small for both a eccentric and concentric non-uniform piers.
Since the scouring retardation by the top of foundation and the distance between the
top of foundation and the initial bed level, the downflow intensity is reduced for the
un-exposed bridge foundation (Y=+10mm).

Local scour depth and scour hole for eccentric non-uniform pier is less than for a
concentric non-uniform pier. Also the pier diameter ratio (D/D*) of 0.4 is less than
that 0.7. These results indicate that the former conditions is more effective in
downflow intensity retardation than the latter conditions because of the area of
non-uniform plane for a eccentric non-uniform pier (D/D*=0.4) is greater than that for
a concentric non-uniform pier. Considering the safety of bridge structure, a eccentric
non-uniform pier with D/D* equals to 0.4 is an ideal pier style.

Key words: steady flow ~ pier diameter ratio ~ local scour ~ non-uniform pier
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