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Experimental study on pile-soil interface strength of expansive soil
under environemt of moisture absorption
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Abstract: Based on the effects of atmospheric enviroment on macro-microcharacteristics of expansive soil, the comparative
tests on shear strength characteristics between the undisturbed soil and the pile-soil interface were carried out on the middle
expansive soil in Nanning area, Guangxi in order to investigate the infulence rules of variation of soil properties on behaviours
of the pile-soil interface in expansive soil foundation under the environment of moisture migration. The results show that the
moisture content has more significant impact on the strength of expansive soil than that of the pile-soil interface in path of the
moisture absorption. The cohesive strengths of both the soil and the interface decrease with the increase of water content, and
the effect on the decrease of friction angle of expansive soil is much greater than that of pile-soil interface. The friction angle of
the interface is always larger than that of the soil, and less affected by changes in moisture content. When the water content of
expansive soil is close to the saturation, the strength of pile-soil interface is approximately equal to that of the soil. Through
regression analysis, a relational expression for the shear strength of pile-soil interface is obained by the dicription of strength
parameters of expansive soil. Correspondingly, the strength of pile-soil interface in expansive soil foundation can be predicted
by using the soil strength under the environment of natural moisture absorption.
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Fig. 1 Principal stress difference-strain curves of intact expansive
soil
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Table 1 Relation of soil shear strength and strength parameters

FIKH Y% Proy o R c/kPa o/(°)
10 7,=0.54 0 +337.9 337.9 28.4
15 7,=0.52 0 +220.8 220.8 27.5
20 7,=0.350+117.3 117.3 19.3
25 7,=0.25 0 +27.9 27.9 14.0

M 2 TEL, SKEH 10%BIN4E 25%, T4k m%

B )1 337.9 kPa 9/NEE 27.9 kPa, ARSI 28.4°
WNE 14.0° , BIBQRIAEE T, AR SRR A
RSO, AT B A i PR T e il

FEALJRA, TR R ) A EE R RZ IR L4t
BYRRFE HAT ) ok, AR 5 S KR E DA
SO MK R T R, S KRR
RS R AR S K Z AR R, A 58 5 ) i =
A TR B 26 58 0y BV W B ER ) i 7K 23 8 o i PR 5
Mo WHRIREE T, TEARS/KRN, FMER S 1k
PUBY 5 EAT IR0 525 R A s 4 S KA N,
RGBT I BAR, PUsytERepgs; MR, BREEK
FAREWE B S /KRS R, FLBRIKA
R A, B R A A K, R AR R
S IVER, AL ARREER )R R A PR S —
JiTL, WK S A SR ) AT R R X 2
gEU, AT ARSRI K PERE s BE-SACR IR, TR
KPR P S S0, - ROk 2 1] e ka2 2 R e &5 4
FAREHIGS, B TR0 J5E P WA B 7K F e v P
NG TS, AL L ARPUBY 5 PRI
3.2 M-LTEMERMNS - NETXR

Bl 2 S b AR VR - B A BY Y ) - ARG R
ek Fefbifi s om0 R S ESHEE IR 2
Fine HHE 2 /T%1, ARG KRRE T, Bfhmmsg
77 - AR 23 S 2 BN AR AR s AR R
IR, LEAR/NI DI AR (0.5%~1%) i il A BT
IRBEEAR, VRN AR, BT - MR R B HER,
R LA AL, FLWSAE N ) FIAR AR N g B2 )
JIMIBE RGN A FE TN Ty, WEAE BY Y ) BE
ARG IR gk S, A 7K 3R X IR BT BY it 5 RNk 4%
COINpAROESRTES AR
—— 03=100 kPa

—8— 03=200 kPa
—— 03=300 kPa

£ 300 1IN\
R
12 200 [y
2 .
100
§
1 1 1 )
0 5 10 15 20
N3 /%
(a) w=10%
500 —— =100 kPa
—8— 03=200 kPa
400 T —#— ;=300 kPa
B i
£ 300 |4 ———
.§ ,“
iz 200
B 8
100 [f
IS
5 10 15 20
NiZEI%
(b) w=15%



164 a5 oE L OB ¥

2015 4F

—6—03=100 kPa
—8— 03=200 kPa
—a— 03=300 kPa

1 J
15 20

10
Wi /%
(c)w=20%
3001
—o— 03=100 kPa

250 —=— 03=200 kPa
5 200 —a— 03=300 kPa
R 150
=)
& 100

10
RiZEI%
(d) w=25%

B2 tE-TEMEABIR S - REXFRHL
Fig. 2 Shear stress-strain curves of pile-soil interface
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Table 2 Relationship of the shear strength of contact surface and

the strength parameters

BRI Y% Proy o R c/kPa o/(°)
10 7,=0.98 0 +147.3 147.3 44.4
15 7,=0.97 ¢ +100.4 100.4 44.1
20 7,=0.88 0 +56.4 56.4 41.3
25 7, =0.70 5 +33.9 33.9 35.0
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Fig. 3 Strength-water content curves of expansive soil and contact

surface
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Table 3 Fitting relationship among strength parameters, moisture

content of soil and contact surface
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