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Analysis on interaction model of pile foundation and superstructure
on thick and soft groundsill
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Abstract: This present paper deals with the interaction analysis method of pile foundation established on thick and soft groundsill. A

contact interaction model is given to simulate the interaction between pile and soil, soil and base slab. As for the superstructure, it

uses substructural method to take its stiffness into account to the settlement of foundation. It regards the soil as elasto-plasticity, and

uses infinite element to account for the effect of far field groundsill. In the end, an analysis example is given. From the results, It can

bee seen that the analysis method adopted in this paper works very well.
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Fig. 1 Idealization model of superstructure and its effect on
deformation
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Fig.2 Configuration of yield surface on p-¢ plane
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Fig.3 Configuration of yield surface on 7 plane
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Fig. 4 Infinite element model
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Fig. 5 Simulation model for contacting surface
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Table 1 Calculation parameters of each soil layer

T2 R AR
2 /m #j/(c ) RIRALBR L A K M K p

1 22 856 0.94 0226 0.036 09 085 0.82
2 20 415 1.19 0255 0.040 1.1  0.89 0.80
3 45 450 2.98 0312 0.043 0.8 085 0091
4 1.0 208 0.87 0.198 0.028 1.2 08 0.85
5 40 8.04 1.0 0212 0.034 09 084 085
6 20 774 1.23 0236 0.038 1.0 09 0.88
7 6.8 9.50 0.94 0.192 0.031 1.0 0.88 0.82
8 45 850 0.80 0.186 0.030 1.05 0.88 0.85
9 3.5 8.56 0.77 0.194 0.032 1.0 091 0.85
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Fig.6 Settlement curve of foundation adjacent to the
surface

K EEHS 2.3 m, BaseSlabBot2 G

UESITP)

(BaseSlabBotl
JEE¥F 6.8 m, SurfaceLevel




126 ook

VAR

2005 4F

~|en

0.0 10.0 20.0 30.0 40.0 50.0 60.0
ik /mm

B 7 s DA 7K P e 1 TR i 2%

Fig.7 Settlement curve of foundation below pile tip

(PileBot fXEM K &=L, PileBotl AAEMNEEFET 3.6 m,
PileBot1 AR K= FE T 15.2 m)

Bl 8 gyt T L (R B R DR AR I, IR
FTLLUE HY, A BEREA 0 R]— A S A — R R .
KSRGS SR R — 2. L
WP 6 AP 7 WA, MR AR AR S R U
BERHZEANK, XU i AR, X P %
bR RE LI D 22 B HORAR (IR 1D, HEHS N R
BE, FEIn B T JRBOR, RS R DR
EEC: 350

B9 gl T 28— )2 M e — JRHEZR G Ryt T 5¢
LA 2 UAE (A O BE BE T fEL o AP B R A
Y, WA LA BN, A O R I A
Ko BEONFH AERE S L —Boy SRR
3L kg A BIME K 5 I i i DU R A, A
A S T LA 0 A SRR, BT AR B 38

l LLPRR Y

RN
e e L R
G 5 3 D G G
50 41 0 63 B B 0 1 P
Y TEET "
=
P

B8 5RAMMEERRAYIESEHERE

Fig.8 Settlement contour of ground base
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Fig. 9 Shear stress curve of pile sides
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Fig.10 Curve of column deformation at ground level
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