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Investigation of the Cross-Section and Spacing Effects in River Group
Piers on Hydrodynamics Forces Exerted on them

Parisa Azar Tekleh?, Nazila Kardan?*, Mohammadreza Emami Azadi®

Abstract

The long-term experience of bridge constructing on rivers has led to conclude that in designing
of bridges, only consideration of structural issues such as, geology, road conditions and traffic
potential are not enough, and also, the effect of the hydrodynamic forces must be considered in
designing of river bridges. In this research, the hydrodynamic forces that entered on bridge piers
has been simulated with ABAQUS software to investigate the effect of different shapes of cross-
section such as circular, semi-circular rectangular and elliptical with different L/B ratios,
Reynolds number in both single piers and group piers with different G/D ratios (G shows the side
by side distance of two piers) with respect to the fluid-structure interaction. It was concluded that
the drag and lift forces considerably decrease because the cross-section shape has high adaption
with the flow patter. So, the minimum drag force is shown in elliptical cross-section. In this cross-
section, with increasing the L/B ratio, the drag coefficient also was decreased. In the group piers
with tandem arrangement and circular cross-section, the two cylinders behave like a single body
when L/D ratio is less than 2.5. In this cross-section, the L/D ratio of 3.2 is known as the critical
spacing (L/D)., and then after this spacing, the drag coefficient is decreased in three piers. The
critical spacing is 2.6 and 2.3 for semi-circular rectangular and elliptical cross-sections
respectively. After this spacing, the drag coefficient of each three piers in tandem arrangement is
equal to the single pier one.

Keywords: ABAQUS, Bridge pier, Single pier, Group piers, Hydrodynamic forces.
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