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Abstract: In order to study the interaction between piles, soil and structure with different caps, the
FLAC™ finite difference software was used as the research tool, and the El Centro seismic wave was
used as the dynamic load. The numerical models of pile-soil-structure of obliquely pile groups with
low cap and high cap were established respectively. The change of pore water pressure ratio, the
stress and displacement of the piles and the displacement at the top of the pier were analyzed. The re-
sults show that the distribution of pore water pressure in the soil layer under earthquake action increas-

es gradually from top to bottom. Instantaneous negative pore pressure occurs in parts of soil due to
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shear dilation at peak vibration acceleration. The middle part of the pile foundation in sandy soil is

prone to liquefaction. In the same model, the maximum bending moment of the vertical piles is small-

er than that of the inclined piles. The maximum horizontal displacement of both vertical piles and in-

clined piles occurs at the top of piles. The vertical displacement is constant along the depth for vertical

piles, while it varies along the buried depth for inclined piles. In the high cap model, the horizontal dis-

placement of the inclined piles no longer changes monotonously with the buried depth. The maximum

value occurs in the sand soil layer. The vertical and horizontal displacement of the inclined piles and

vertical piles in the high cap model is obviously greater than that of the low cap model. The time corre-

sponding to the maximum horizontal displacement of the two models is basically the same.

Keywords: oblique pile group; seismic load; Interaction characteristics; different types of pile caps
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Fig.1 Acceleration time history of the El Centro wave
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Table 1 Soil parameters of free field
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Table 2 Parameters of the pile element
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Table 4 Parameters of the pile element
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Fig.7 The model of static calculation
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Fig.8 The dynamic calculation model
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Table 5 The information of monitoring location
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Fig.11 The time history curves of pore pressure ratio
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Fig.13 Moment envelope diagram of pile
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Fig.19 Contrastive analysis of inclined pile bending moment
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Fig.20 Contrastive analysis of vertical pile bending moment
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Fig.21 Contrastive analysis of inclined pile horizontal dis-

placement
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Fig.23 Contrastive analysis of inclined pile vertical displace-

ment
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Fig.24 Contrastive analysis of vertical pile vertical displace-

ment
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history curve at the top of pier
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