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Numerical analyses of vertical bearing capacity of foundations
with enlarged pile group

WANG Cheng-hua,
(School of Civil Engineering, Tianjin University, Tianjin 300072, China)

AN Jian-guo

Abstract: In order to investigate the influence of the defective piles with stem enlargement on the working behavior of pile
foundations under vertical loadings, a numerical model was set up for the analysis of group piled foundations. A series of contrastive
analyses were made to a group piled foundation including a pile with defect of stem enlargement in a shallow or a deeper depth and a
pile foundation with normal piles with a three dimensional nonlinear finite-infinite element method. The basic working behavior of
the pile foundation with a defective pile of stem enlargement was initially revealed by the results of the analyses; and the basic rules
of the affects of pile stem enlargement defects on the distribution of axial forces among piles and the bending moments in pile caps
were obtained. The results of this research are not only helpful for the understanding and rational judgment of the working
mechanism, but also of practical important significance in the assessment of the bearing behavior of pile foundations including
defective piles with stem enlargements and in the structural designs of piles and pile caps.
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Table 1 The position and dimensions of the
enlargements in pile stem
WHEAR FEHRERE PRI R R0E R
d/m dJ/m lJ/m z/m z/m

1.0 1.9 1.0 -6~-7 -12~-13

y/m

B 1 S H R R KA B

Fig.1 The finite element model and the
arrangement of the piles
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Fig.2 Finite element mesh for pile cap and the soil mass
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Table 2 Parameters of Duncan-Chang’s model of soil

HE OB OFEEM MR ORI\ R BERY
7/(KN/m®)  c/kPa @/ v n Ry ki
19.5 32 24 .4 0.35 0.5 0.75 200
xR3 HEEMESH
Table 3 Parameters of material of the piles

AR BERIEE PEK W PVERLRE WAL

¢/m S,/m Lim  yJ/&Nm®)  EkPa v

1.0 3 18 24 2.1x107 0.15

R4 REMBEMARSH

Table 4 Parameters of material of the pile cap

K i J= HE PR AL
I/m w/m hm  yJ(kN/m®)  E/kPa v
6 6 1 24 2.1x10’ 0.15

RS5 HIEMERNSE

Table 5 Parameters of material of the pile cap

d R RS Ry PREEA WAL GRS MR R R
kn c/kPa  ¢/(°) v n Ry ki
1.0x10° 16 16 0.30 1.0 0.75 100
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Fig.3 The load-settlement curves of the pile foundations
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Fig.4 The curves for load- settlement differences the
normal piled foundation over the foundations with a pile
that has an enlargement in pile stem
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Fig.5 The distribution of axial force in piles under the 2nd
steps of loading on the foundations
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Fig.6 The variations of tip resistance of the
piles with loadings
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Fig.7 The distribution of bending moments in pile cap

under the 2nd stages of loading on the foundation with a
pile stem enlargement in a shallow depth
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Table 5 Parameters of material of the pile-soil interface

. . Tr )
A AEEH - - -
- - Wog Wa% WHeHk S

IR BE My/(kN-m)  14.6 28.5 44.0 56.0
M/(kN-m) 210 34.0. 48.0 62.0
ST AN My(KN-m) 130 30.0 46.0 60.0
M\/M, 1.61 1.13 1.04 1.03

M/(kN-m) 175 315 45.0 59

PRI R My/(KN-m) 145 29.0 43.0 58
M\/M, 1.20 1.09 1.05 1.02
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