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Influence of modelling boundaries on behaviour of pile groups with dumbbell
shaped pile-cap supporting for a super large bridge

ZENG You-jin, ZHANG Wei-min, WANG Nian-xiang, XU Guang-ming

{ Geotechnical Engineering Department of Nanjing Hydraulic Research Institute, Nanjing 210024, China)
Abstract: Influence of boundaries of centrifuge model on the behaviour of pile groups with dumbbell shaped pile-cap
supporting for a super large bridge was analyzed with 3-D elastic-plastic FEM. It was shown that the influential zone of vertical
deformation of soil around pile groups and the influential thickness of compressive stratum under pile tips were approximately
equal to the width of pile-cap and pile length respectively under the design load. The influence of boundaries of centrifuge

model was small on the distribution and magnitude of the axial forces of pile group, but large on the deformation

characteristics.
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Table 1 Dimension of numerical models

VSR R E/m PFR/m A AR /m
P A 160 144 -123
Fi% B 160 144 -127
il C 160 144 -158.2

A LAY 160 144 -158.2
iR D 160 144 -227.6
Bl E 160 144 -307.6
iR F 622 360 -158.2
G 622 360 -227.6
B H 622 360 -307.6
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Fig. 2 Settlement and load of pile-cap
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Fig. 3 Settlement of pile-cap versus thickness of compressive

stratum under pile tip
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Fig. 4 Distribution of axial force on pile top of numerical models
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Fig. 5 Distribution of axial force of pile top of centrifuge models
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Fig. 13 Compressive deformation ratio of pile tip versus load level

on pile-cap
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Fig. 15 Vertical displacement of soil versus elevation at the center
of dumbbell shaped pile-cap
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