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Shake Table Test of Pile Supported Bridge Under Scour Condition

SHANG Yu, YE Atrjun, WANG Xiao-wei
(State Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: To investigate the effect of scouring on the seismic response of free field and the bridge
with pile foundation, a shake table test on pile supported bridge was designed and conducted. A
laminar shear box was used in the test, filled with uniform layers of sand to simulate the site.
The relative density of sand was about 50%. The specimen was a single pier structure supported
by a 2 by 2 pile group. A 4-ton steel block was fixed on the top of pier to simulate the
superstructure, resulting in a primary period of 0.5 s. There were three test cases including the
free field test, small scour depth specimen and large scour depth specimen with a range of scour
depth from 0 to 8 times of pile diameters. In the tests, the white noise input was deployed to get
dynamic properties of soil and structure, whilst the Chi-Chi earthquake ground motion record was
used to investigate the seismic response of soil and structure. The data got from accelerometers,
displacement transducers and strain gauges, were used to analyze the dynamic properties,
acceleration time history of soil and structure and curvature distribution of structure. The results
show that under the scouring condition, the soil and structure are the two key factors which

would control seismic behavior of pile supported bridge. Soil layers have an amplification effect on
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the earthquake input comes from bedrock. With the increase of scour depth, the critical section of

bridges with pile foundation transfers from pier to pile foundation. In addition, the first yielding

region on the pile transfers from the middle part of pile to the top of pile.

Key words: bridge engineering; bridge with pile foundation; shake table test; scour; soil amplifi-

cation effect
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