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Abstract: A series of centrifugal model tests are conducted to investigate the behavior of pile groups in sand subjected to
eccentric lateral loads, especially the role of batter pile groups in resisting lateral or eccentric loads. The preparation and the
procedure of the tests are described. The test results reveal that the eccentric distance of the lateral loads will affect the lateral
response of the pile groups to some extent within the experimental range, but have little effect on the torsional behavior of the
pile groups. The bearing capacity of the plumb pile group under lateral loads with eccentric distance of 4.3D is higher than that
of zero and 7.1D. The capacity of the batter pile groups subjected to lateral, eccentric or torsional loads is much higher than that

of the plumb pile groups. Under the eccentric loads, the differences between the lateral displacements of individual piles within

the batter pile groups are larger than those in the plumb pile groups, and they also increase with the eccentric distance of the

—_

lateral loads. The shear forces and lateral displacements at head of individual piles are different in direction. The axial forces of
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individual piles within the batter pile groups are dramatically larger than those in the plumb pile groups under the same load
taking full advantages of the axial capacity of individual piles.

condition, which illustrates that batter pile groups can more effectively resist the lateral loads than the plumb pile groups by
Key words: pile group; batter pile; lateral load; eccentric load; centrifugal model test
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Fig. 1 Centrifuge ZJU-400
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Fig. 2 Pile cap of batter pile groups
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Fig. 3 Calibration curve of relative density of sand
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Fig. 4 Preparation of sand
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Fig. 5 Devices for pile driving
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Fig. 6 Profile of pile groups in tests
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Fig. 7 Loading devices and measuring system in tests
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Table 1 Summary of model tests
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Fig. 8 Schematic diagram of pile groups
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Fig. 9 Results of vertical loading tests on a single pile
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Fig. 10 Load-displacement curves of plumb pile groups
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Fig. 11 Load-displacement curves of plumb and batter pile groups
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Fig. 12 Torque-twist angle curves of pile groups
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Fig. 13 Displacements at head of individual piles within pile
groups under eccentric lateral loads
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