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Centrifuge modelling of working performance of foundation pile embedded
in expansive clay with high liquid limit
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YANG Jun', ZHANG Da-feng’, LI Lian-you”, SHEN Zhao-pu
(1. Key Laboratory of Civil Engineering Safety and Durability of Ministry of Education, Beijing 100084, China; 2. China Road and Bridge

Corporation, Beijing 100011)
Abstract: The centrifuge tests are carried out to study the change of displacements of pile head and axial forces of four single
piles embedded in strong expansive black cotton soil with high liquid limit after being submerged considering the influences of
pile length, pile head load and expansion isolation measures. The self-developed rainfall facility in the centrifuge and the
artificial seepage path in the model stratum control the submerging condition of the black cotton soil foundation. It is found that
the effects of rainfall condition on the axial forces of piles can be divided into two phases. In the first softening phase, the
wetted expansive soil provides less friction resistance, which increases the axial forces of piles. And in the second expansion
draft phase, the swelling uplift of expansive soil produces more friction resistance and the axial forces of piles decrease. In
addition, the displacement of pile head caused by the submerging is closely related to its load. Under rainfall conditions, the pile
without load is uplifted, while the pile with load of 625 kN settles. Taking expansion isolation measures around the pile body
will decrease or even eliminate the negative effects of expansive soil deformation on pile foundations.
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Table 1 Similarity relations for centrifuge tests
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Table 2 Summary of model piles
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Fig. 2 Design of centrifuge test model
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Fig. 4 Top and side views of completed model
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Fig. 5 Surface settlements during acceleration
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Fig. 7 Horizontal stresses of soil during rainfall
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Fig. 8 Settlements of pile head during acceleration
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Fig. 9 Settlements of pile head during rainfall
MIEL 10 7T RAE Y IR AT AN R84 F T Ak
R R AN A o A 30 625 KN R FEHEME U i1 - 1
5946, KE 14.8 mm BIPCFE, T JCAT M2 B 4Kk



Ly

1774 a

+ T O

v

=

Eibd 2017 4F

TKAIRAEH, RAECRI B4k Ai#s, 53 10.5 mm. i
R RIE 2K IR KN, BTSSR R ATk, IXAESC
BRHAEUDIRGE . R AR R L B, IR K
R RA 4.0 mm 1 LR
PN RS BN R WK HIRK)E EERL AR
by K EEGER TR RS T o Hr gk 1=K
IR, 7R B IRE R R R 7 B8 o AR SOR 2K A
VERHRA, WA Z K 327K BE BRI 5%
Wi, FHIET O rhEAEAE . Jotar BOME R A DT 2 Hicits 48
FERRRAKHE RO DTRE, 45 20 KA 4% 2 10 s
o R B [ /d

0 15 45
T T

30
T

60 75 90
T T 1

-15

5}

(=}

LA /mm
w

—
(=]
T

15+ - - JEENE

20 L
10 BRKEIRKRIMEKALFZ A RN

Fig. 10 Effects of submerging expansive soil on displacements of

pile head
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Fig. 11 Strains of piles at different depths during rainfall
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Fig. 12 Distribution of axial forces of piles at different rainfall time
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