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The Study of Soil-pile Interaction of the Large-Scale Group-Piles Foundations
HAO Peng, LIU Yunhe, ZHANG Yule
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Abstract: The soil-pile dynamic interaction mechanism of the large-scale group-piles foundations is of
high complexity. Base on the classical variation principle, Las multiplier method and the penalty function
method are used to establish the non-linear dynamic interaction analysis model of actual geometric dimen-
sions which can reflect the relative displacement between the pile body and soil body, and the corre-
sponding analytical program is made. With the U-shaped flume engineering in the middle line of the
South-to-North water diversion project passing across the Yellow River as the study object, this paper
deals with corresponding applicability of the frequently-used M-method in the aqueduct by the model in
this paper. The results indicate the under the static loads, the displacement and stress of the superstruc-
ture of the aqueduct are basically ,but as to the substructure of the aqueduct ,the results of the M-method
are more or less 20% than the results obtained by the non-linear FEM. However, under the earthquake
loads, the analysis results by using the non-linear FEM are larger than the M-method, so that effect upon
the upper structure of aqueduct is larger than the substructure of aqueduct.
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Fig.2 Key points at the middle section of span
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Fig.3 The curve of input Acceleration
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Tab.1 The maximal static displacement

B )/ mm B 5]/ mm JITAE i)/ mm FL A I E/ mm

T % AL
FEM M 3% FEM M FEM M FEM M 3%
Tl A s v 1.88 1.94 21.19 -21.22 0.31 0.34 19.90 20.91
. FER 7 1.30 1.47 12.56  -12.40 4.48 4.48 14.23  14.25
firfik S 4 0.29 0.38 -6.40 -6.28 -1.11 -0.88 6.51 5.96
AN 0.65 0.53 6.31 -6.24 -1.03 -0.87 5.54 5.95
A s ep 1.71 1.69 5.10 4.27 0.74 0.72 4.21 4.30
" Tl 7 g 1.51 1.28 -8.71 -7.25 8.53 6.53 9.50 7.80
ik EL 0.68 0.39 4.06 4.45 2.20 2.17 4.41 4.40
B 0.59 0.48 -3.99 4.41 1.95 2.12 4.55 4.36

F6 ARG SRR K F M)
Fig.6 The maximal main stress of FEM at the

bearing section
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Fig. 8 The maximal main stress of FEM at the
middle section of span
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Fig.7 The maximal main stress of M-Method at the

bearing section

Fig.9 The maximal main stress of M-Method at the
middle section of span
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Tab.2 The Maximal Dynamic stresses under containing water at the aqueduct

*2 MEANA KBNS R E

o M % HIRTT:

A o,/MPa o,/MPa o./MPa o,/MPa o,/MPa o./MPa
A 0.032 0.012 0.693 0.047 0.018 1.248
B 0.035 0.009 0.434 0. 600 0. 009 0.918
C 0.098 0.380 1.047 0.185 0.375 1.373
D 0. 138 0.429 1.029 0.248 0.723 1.857
E 0.035 0. 066 0.972 0.360 0. 048 1.134
F 0.080 0.048 2.252 1.410 0.075 2.555
Al 0.368 0.045 0.155 0.527 0.116 0.305
Bl 0.165 0.017 0.093 0.456 0.017 0.152
c1 0.407 0.461 0.719 0.627 0.777 0.815
D1 0.419 0.207 0.120 0.773 0.375 0.081
El 0.047 0.059 0.077 0.092 0.074 0.117
Fl 0.047 0.014 0.290 0.077 0.018 0.302
A2 0. 180 5.790 0.488 0.315 6.525 1.184
B2 0.197 5.516 0.558 0.533 11.775 0.551
A3 0. 134 5.298 0.399 0.225 12.482 0. 648
B3 0.137 5.375 0.369 0.635 3.252 0.675
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