34 2 Vol.34 No.2

2006 3 Journal of Hohai University Natural Sciences Mar. 2006
1 2 2
1. 210098 2. 226010
TU473.1 A 1000-1980 2006 02-0200-04
13
11375
1 770 3635 6501265650 3635 770
| T T |
2 S SELHEAE
-1 24
2R X
1088 m ®|d F3HERE
300 m of S5 4T
131 120m 6.75m = st
2.8m 2.5m 1 mm
‘ i Fig.1 Structure of main pylon foundation
113.7mx48.1m 1 1.0GN of Sutong Bridge
1.1GN
—-270m
22
1 2
3 4 5 6 7
8 9~15
2
2004-10-28

1976 —



2 201

4
2.1
46
_ 45
2.2
—
| |
. i 1
I Wil u i |
BN ot w‘#“‘*W‘H L
| '"ﬂ"\\‘\‘“‘#\““‘uW“H | “ “”‘M“\“\\‘W‘“H P
L uw gl
2.5 u i M“
2 2
Fig.2 Sketch of meshing
2.3 for computation
[ Goodman
0.5m 1/100 ~ 1/10
1.16m 0.50m 0.30m 3
2.4
31.5GPa
33GPa 0.167 2449 kg/m’ . -
1.
1
Table 1 Computation parameters for 3D FEM analysis of interaction between main pylon foundation of Sutong Bridge and soil
. o/
R K n ¢ F b Kur @/ ° c¢/kPa kg m~3
0.84 320 0.61 0.40 0 0 480 31.3 24.0 1000
0.80 660 0.55 0.40 0 0 1000 34.1 10.0 1143
0.80 370 0.59 0.38 0 0 500 27.7 29.5 1102
0.90 100 0.66 0.40 0 0 150 20.0 10.0 1122
0.80 370 0.59 0.38 0 0 500 27.7 29.5 1102
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Fig.3 Isoline for bottom surface of pile cap during operation period of Sutong Bridge
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Fig.4 Axial force distribution in main pylon foundation during operation period of Sutong Bridge
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Table 2 Coefficient of pile group efficiency for different numbers of piles

9 14 19 24 29 34
5 MPa 0.900 0.884 0.870 0.860 0.852 0. 845
Fig.5 Additional stress distribution in soil under 39 4“4 49 54 59 o4
pile during operation period of Sutong Bridge 0.839 0.833 0.829 0.824 0.821 0.817
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Pile group effect of main pylon foundation of Sutong Bridge

ZHANG Xiong-wen'! DONG Xue-wu’ LI Zhen’
1. College of Civil Engineering Hohai University ~Nanjing 210098  China
2. Jiangsu Provincial Sutong Bridge Construction Commanding Department ~ Nantong 226010 China

Abstract Based on 3D nonlinear FEM analysis of the interaction between pile group foundation of main pylon of the
Sutong Bridge and soil the influences of pile group effect on the stress and deformation of bottom surface of high-rise pile
cap axial force distribution of piles friction along piles and additional stress in soil under piles and the influence of
variation of pile number on the coefficient of pile group efficiency were investigated. The calculation methods for axial
force of foundation piles and the coefficient of pile group efficiency were obtained by numerical simulation. The result of
study shows that for piles with certain diameter and span the variation of the coefficient of pile group efficiency

decreases as the number of piles increases and finally reaches a certain value.
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