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Model tests on behaviour of single pile in expansive soil

WANG Nian-xiang, GU Rong-wei, ZHANG Wei-min, GU Xing-wen
(Nanjing Hydraulic Research Institute, Nanjing 210029, China)
Abstract: Piles are usually used to improve expansive soil. The behavior of piles in expansive soil will be influenced by the
inundation swelling deformation of expansive soil. Large scale model tests were carried out to study the influence of inundation
swelling deformation on the bearing capacity of single pile in expansive soil. The heave and swelling shear force of single pile

were studied during inundation. It was indicated that the shaft resistance and bearing capacity of single pile would decrease and

the heave and swelling shear force in piles would increase due to the inundation swelling deformation of expansive soil.
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Fig. 1 Layout of model tests
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Table 1 Main indices of expansive soils
AR el AHgKE  WATEE Wik wo=17%, p=1.45 g/em’ wi=17%, p=1.6 g/em’
% 1% 1% Ag*cm?) % AR % WK ikPa EATIZIKR A% 2K J)/kPa
102 46 140 1.77 15.5 7.8 463 11.9 701
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Fig. 2 Load-settlement curves of single pile in expansive soil
before and after inundation
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Table 2 Bearing capacity and settlement of single pile in expansive

soil before and after inundation

Pd B PR AR AR T RN IR /mm
Ng+em?®)  BLKI K KT WA A

1.45 21.6 11.4 4.2 3.4

1.60 39.6 28.2 4.4 4.2
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Fig. 3 Axial force-depth curves of single pile under the ultimate

load
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Fig. 4 Shaft resistance-depth curves of single pile under the

ultimate load
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Table 3 Average shaft resistance of single pile under the ultimate

load
pal(g s em?®)  BKHT/KPa  BEAKG/KPa EEKIGAEEAKT
1.45 38.2 20.8 0.54
1.60 71.5 50.0 0.70
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Fig. 5 Pile top heave-time curves
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Fig. 6 Comparative heave-time curves of pile top and soil surface
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Fig. 7 Heave-depth curves of expansive soil and pile
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Fig. 8 Movement of neutral point of pile in expansive soil

4 RIKIREPHERIAKY S

IR, BRI iR IRy, K
PIIYIHE S i D BERS TR, IR B, SRS SR
T AkLLBERD, (FHE SRl AR . kT
R S i g itk o MKE S il 0 iR BE K 404l (1 9)
ATV ES ) SRR PN AT
FEERLCL L, Bk Sl ) BE IR RE R i R, e
PERAR IR S KA, SRR B AR BE A B AN gk o ds K
Ly BRI 1, W 10 B, D) I BEATR K
IS IA)05 K, SR 3 e AR AT I [0 AT ey, e/ IK
DN SRRV 2208 0.9 (R 4). IKkUIh5&
K PR SR AR A7 5%, 0 R BE R BR A 2 1 19 1/3
Ko

e 4 WAL hAERIAKEI

Table 4 Swelling shear force of single pile in expansive soil

P KB 3 /kN I 3 1K B R A 8
Ag+em?) dKM /M KAl /M

1.45 42 3.8 0.37 0.33

1.60 9.1 8.2 0.32 0.29
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Fig. 9 Axial force-depth curves of pile during inundation
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Fig. 10 Swelling shear force-time curves of pile during inundation
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Fig. 11 Swelling shear shaft resistance-time curves of pile during

inundation
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Fig. 12 Swelling shear shaft resistance-depth curves of pile during

inundation
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