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Table 1 Material parameters
k ky/GPa n ny c/kPa  ¢;/kPa @/rad  tang, R, Ry P v/ kN m~3
7.0 0 60.00 0.47 0.90 0.30 20.0
1710.0 0 522.57 0.42 0.93 0.35 16.5
8.0 3.00 0 0.35 0 0.30 1.00 0.29 20.0
24.0 200.00 0 0.20 0 25.00 1.00 0.27 18.0
260000.0 0 0.23 26.0
23.6 0 60.00 0.47 0.90 0.33 20.0
1530.0 0 522.57 0.42 0.93 0.35 16.5
50.0 3.00 0 0.35 0 0.30 1.00 0.32 20.0
890.0 20.00 0 0.20 0 25.00 1.00 0.31 18.0
260000.0 0 0.27 26.0
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2
. Table 2 Ultimate loads MN
500 kN
2. Q-S
3 8.8 8.0 9.5 7.5
40~60mm 3% ~6% d 5 11.2 9.7 11.5 9.5
d . 6 12.2 11.0 11.5 11.5
7 13.0 11.5 13.5 11.5
30 mm 28 mm
9 14.0 12.5 19.5 13.5
2.
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Fig.3 O-S curves for rock-socketed pile without sediment
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2.2

3
Table 3 Load distribution

[=3.0m [=5.0m [=6.0m [=7.0m 1=9.0m

Q/MN 0 0 /0 O 0 /0 O 0 /0 O O Q0 O 0 0,/ 0

JMN  /MN /% /MN /MN /% /MN /MN /% /MN /MN /% /MN /MN /%
200 1.65 0.35 17.50 2.00 0.00 0.00 2.00 0.00 0.00 2.00 0.00 0.00 2.00 0.00 0.00
4.00 324 0.76 19.00 4.00 0.00 0.00 4.00 0.00 0.00 4.00 0.00 0.00 4.00 0.00 0.00
6.00 4.75 1.25 20.80 6.00 0.00 0.00 6.00 0.00 0.00 6.00 0.00 0.00 6.00 0.00 0.00
8.00 6.18 1.82 22.80 8.00 0.00 0.00 8.00 0.00 0.00 800 0.00 0.00 800 0.00 0.00
10.00 7.54 246 24.60 10.00 0.00  0.00 10.00 0.00  0.00 10.00 0.00  0.00 10.00 0.00  0.00

12.00 8.89 3.11 12.00 0.00 12.00  0.00 0.00 12.00 0.00 0.00 12.00 0.00 0.00

14.00 10.24 3.76 14.00  0.00 14.00 0.00 14.00  0.00 14.00  0.00 0.00

16.00  11.59 4.41 16.00  0.00 16.00 0.00 16.00  0.00 16.00  0.00

18.00 12.99 5.01 18.00 0.00 18.00 0.00 18.00 0.00 18.00  0.00
[=3.0m [=5.0m [=6.0m [=7.0m [=9.0m

Q/MN O @ /e O < Qe O < Qe O @ Qe & @ 0,70
/AN /MN /% /MN /MN /% /MN /MN /% /MN /MN /% /MN /MN /%

2.0 1.61 0.39 19.50 1.75 0.25 12.50 1.79 0.21 10.50
4.0 3.13 0.87 21.70 3.47 0.53 13.30 3.56 0.44 11.00 3.64 0.36 9.00 3.70 0.30 7.50

6.0 4.54 1.46 24.30 5.15 0.85 14.20 5.30 0.70 11.70 5.42 0.58 9.67 5.53 0.47  7.80
8.0 5.82 2.18 27.30 6.79 1.21 15.10 7.01 0.99 12.40 7.18 0.82 10.30 7.34 0.66  8.30
10.0  7.00  3.00 30.00 8.38 1.62 16.20 8.68 1.32 13.20 8.92 1.08 10.80 9.14 0.8  8.60
12,0 820  3.80 9.92 2.08 17.30 10.33 1.67 13.90 10.64 1.36 11.30 11.92 1.08  9.00
4.0  9.39 4.6l 11.40 2.60 11.94  2.06 12.33  1.67 11.90 12.69 1.31 9.40
16.0  10.57 5.43 12.84  3.16 13.50  2.50 13.98  2.02 14.45 1.55  9.70
18.0 11.77 6.23 14.28 3.72 16.00 2.00 15.60  2.40 16.18 1.82  10.10
l 0, O,
a. 0,70 l/7d =3

0,/0=19.5% ~30.0% 1/d=5 Q,/Q=12.5% ~17.5% 1/d=6 Q,/Q =10.5% ~
13.9% 1/d=7 Q,/Q=9.0% ~11.9% 1/d=9 Q,/Q=7.5~11.1% 1/d=7.0 Q,/Q<I12.0.

1/d=5.0 Q[,/Q=0.0. l/d=17.0 l/d =9.0
b. Q0,70
|
. ¥ N FHKN-m™)
5 720 1440 2160 2880 3600 432|0
5 .
d. 1/d=7.0 0,/0<12.0% S 3 [~z
0,/0 Fig.5 f~ z curves for piles with a socketed depth of three
P

times of pile diameter under different loads without sediment
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FEM simulation of bearing capacity for rock-socketed piles in soft rocks

WEI Li-de! XU Wei-ya' LIN Yu-liang®
1. Research Institute of Geotechnical Engineering Hohai Univ.  Nanjing 210098  China
2. College of Civil and Architectural Engineering Guangxi Univ. Nanning 530004 China

Abstract Based on the existing methods for simulation of forces exerted on the foundation of piles a finite element
method was put forward for simulation of interaction between single piles and rocks and programs for finite element
calculation and for pre- and post-processing were compiled. In combination with the mechanical parameter test for sand
rocks a simulation was performed for the rock-socketed piles in sand rocks in Nanning City and a study was made on
the effect of rock-socketed depth the bearing capacity of piles and the distribution of friction along the pile side. It is
concluded that the optimal socketed-depth of piles is five times of their diameters and that the maximum depth is seven

times of their diameters.
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