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Dynamic Centrifuge Model Test of Composite Foundation with

Rigid Pile in Soft Clay
Yang Jun', Yang Min®, Luo Ruping’
(1. Guangzhou Institute of Building Science Co., Lid., Guangzhou 510440,P.R. China;2.Department of Geotechnical
Engineering, Tongji University, Shanghai 200092, P.R. China)

Abstract: Centrifuge-shaking table tests were performed to study the seismic response of superstructure-
composite foundation with rigid pile system under continuous earthquakes in soft clay. The acceleration, displacement
and pile strains of superstructure and foundation model under horizontal input earthquake were analyzed. Test results
show that: the sand cushion between raft and piles can weaken the horizontal seismic forces transferred to the
superstructure, and the acceleration response of superstructure will be reduced effectively under larger earthquake;
the immediate settlement after earthquake is increased with earthquake intensity. However, the long-term
consolidation settlement is little influenced by earthquake intensity. The load sharing ratio of pile group decreases after
each earthquake due to soil softening. The maximum bending moment distribution is rather different from conventional
pile foundation, and the maximum bending moments decrease remarkably compared with it under similar conditions.
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Fig. 1 Layouts of sensors in tests
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Fig. 2 Foundation model and position
of strain gauges
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Table 1 Parameters of soil model
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Fig. 3 Time histories curves of acceleration

in soft clay (large earthquake)
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Fig. 4 Peak acceleration amplification factors

( comparing with peak acceleration in the base)
SR, WA R - 25y ik B A = AR ] R it — 20 R A
BoAb, iR (A3) FEEAR (A4) (i B (E i 32
{ECFTRN , BE— 22 6] 32 S AR B AR 52 0 4% A 1Y 4R 50
Rt s B W e {2 ﬁﬂll?ilﬁ%%é ES S
BREE R BRI R e AS DA A e (i o 3 B v T



384 b N R TR R £

F15%

A4 X 5ICHRE 12 ] (3 B 7 B R A — 2K

6
& 5
2,
B
)
=
®
0 1 1 1 1 1 1 1 1 1 1
0o 1 2 3 4 5 6 7 8 9 10
Jaiss
(a)/hiR

6
ﬁ5
§4
3
=2
‘:Egz
=
1
0 1 1 1 1 1 1 1 L 1 1
0 1 2 3 4 5 6 78 9 10
FRABls
(b) 5=
6_
w5 [
B3t
=
o
=
|
O I‘I 1 1 1 1 Il 1 1 1
0 1 2 3 4 5 6 78 9 10
JA /s

(c)HiE

B 5 HhEmEE R R i 4k
Fig. 5 Seismic acceleration response
spectrum curves
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Fig. 6 Instant settlement during earthquakes
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Fig. 8 Macroscopic features of foundation
model after earthquakes
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Table 2 Load sharing ratio of pile group
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Fig. 9 Time history curves of bending moments for model pile
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Fig. 10 Maximum bending moments for model pile
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