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Local Scour around Two Non-uniform Circular Piers in
Streamwise Direction with Various Flow Hydrographs
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ABSTRACT

This research uses hydraulic models to investigate the time variation of local scour
depth for two streamwise, consecutive non-uniform circular piers under unsteady flows
with advanced peak hydrographs. The upper and lower pier diameters are 20 mm and 50
mm, respectively, i.e. the pier diameter ratio is a constant (D/D" = 0.4). In addition, there
are four different longitudinal intervals between the two consecutive piers (L, = 1.25,2, 3

and 4D"), and 3 different initial bed levels in the experimental design.
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When L, > 3D", significant sand deposition occurs between the two consecutive
piers. When L, > 3D", the scour depth in front of the downstream pier decreases because
the sand at the back of upstream pier fills downstream scour hole or the sheltering effect.
Therefore, a smaller scour depth will occur and it is an ideal arrangement. When L, <
1.25D", the longitudinal interval between the two consecutive piers is short, the horseshoe
vortex combines upstream flow and the downflow so that the flow field becomes more
turbulent. Therefore, a bigger scour depth will occurs and it is not an ideal arrangement.

Keywords: Unsteady flows with advanced peak hydrographs, Consecutive non-uniform

circular piers, Local scour depth.
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