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Bed fixed experimental study on velocity distribution of
bridge piers with different intersection angles between
bridge axle and flow direction

YAN Jian-ke “*, JIAO Chen ', LONG Tao ', YANG Jiu-cheng ', SHEN Bo *

(1. Chinese First Institute Limited Corporation of Highway Survey &. Design, Xi'an 710075, China;
2. Chang’an University, Xi'an 710064 ,China)

Abstract: By measuring the of velocity around multi-level bridge piers with different intersection angles between bridge axle
and flow direction in fixed bed, the paper studies velocity distribution and hydrodynamic characteristics of bridge piers
with different intersection angles between bridge axle and flow direction. The results show that bridge piers are arranged
at different intersection angles between bridge axle and flow direction; that the piers influence each other, and that the
piers in the upstream influence flow structure of the piers in the downstream. The disturbance can be attributed to three
causes: near, shearing, and wake stream. When bridge piers are arranged at orthogonality between bridge axle and flow
direction, velocity fluctuation in front of the piers or behind the pier is the biggest, but the affected region is the smallest.
The smaller the intersection angle between bridge axle and flow direction bridge piers are arranged, the bigger velocity
fluctuation in front of the piers or behind the pier, but the smaller the affected region.

Key words: pier; intersection angle ; velocity distribution ; hydrodynamic characteristic ; fizxed bed
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Simplified algorithm of buckling critical load for shear-bending
cantilever rodunder axially uniformly distributed load

LI Liang', LI Guo-qiang®*

(1. College of Civil Engineering,Chang”’an University, Xi’an 710061, China;
2. State Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: According to the boundary conditions, bending and shear buckling displacement curves of vertical cantilever bar, the
trigonometric function expressions are selected to approximately express the bending component and shear component of the verti-
cal cantilever rod. Then the energy method is used to deduce the buckling critical load calculation formula of the shear bending
cantilever bar under vertical uniform loads, and the reliability of the simplified algorithm is verified by compare with the results of
finite element calculation. Finally, the result comparison between the recommended formulas under vertical uniformly distributed
load in this paper and the Timoshenko equation under top-concentrated load are conducted, and one dimensionless coefficient are
recognized. Then the accuracy ofthe formula is verified through the parameter analysis.

Key words: vertical cantilever bar ; boundary conditions; trigonometric function; bending component ; buckling critical load
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