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Soil-water characteristic curve of sandy clayey purple soil under
different overburden pressures
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Abstract: The soil-water characteristic curve (SWCC) of sandy clayey purple soil in Chongqing of China is investigated under
different overburden pressures (0, 40, 100, 200 kPa) using the stress-dependent SWCC pressure plate extractor by Geo-Experts
Ltd. Furthermore, the dual-stress SWCC model is used to analyze the test data. The results show that: (1) The void structure of
the soil samples changes under the dual-stress rariable of overburden pressure and suction. In the process of desorption, the
inflection point of purple soil’s porosity ratio change appears later under large overburden pressure. The void ratio does not
change significantly in the process of absorption. (2) Under the dual-stress variable, bimodal SWCC is found at high
overburden pressures (100, 200 kPa). After the desorption-absorption process, the moisture content exhibits hysteresis. (3) The
dual-stress generalized SWCC model can be used to simulate the SWCC of purple soil under different overburden pressures. By
combining the pore-size density function and the soil parameter S-index, the formula for the optimal volume moisture content
of soil is proposed, and can be applied to the corresponding engineering construction guidance in purple areas soil.
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Table 1 Basic physical property indexes of purple soil in Beibei
District of Chongqing
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Fig. 1 Stress-dependent SWCC pressure plate extractor
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Table 2 Modified values of overburden pressure
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AF1 0 0 0

AF2 40 157.00 151.93

AF3 100 392.50 387.43

AF4 200 788.00 782.93
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Fig. 2 Curves of matric suction versus void ratio of purple soil

under different overburden pressures

FEWGARZS T, FLBEE EEBEMR 7 AR k2D /I g 32 [
HERAZAN, LA LA RIIR . 7 Letey
LWy, Vb BRI Rl A =ik 60° ~80°
Mt SR A 7 VB L D 07 ~20° o EHIHEDI P b2
i Ffy 2 TRV 22 S B T XA S R AR A ANR] (A5
JIAE MR R hof AR SR SR ROR B
2.3 WEHEE(ER ERKEFERIFIT

el an i 3 Fros AN B - RN AR AL 2 K
ARG KA - BB AR i 2. B 1 i H
R, LRk S, RO RS KRR,
HAPKBE S AR EAEISS, XA RRKIERE IR, 5K
B b A FLRRNE DR fid 5 2R S5O 45 K R IR 1
g e mrlol, iy I 3 WI R, EAE RO AR S R R
ML, LIS IR, A ) B K-
HIL T ANE . IR T 50 kPa I, 78 4 H T8Ok,
R B2 T R g 86 K T PR AR A e PR, (B IR v T
50 kPa I, ANFZE L0 TR 2 AT X o 1KY
B4R 1 5W IR E R R RKE, (R A
VE IS AEBRIR I B ES . RN, WRE
BAEH T, B AER T okiE 28, AT S2 I RR 7K
71 b= 3 = D NI SUVAVA P 3 B UK | N | 7 5 '
FEACRES, “HMLEER A TSR BN
AFE AR IR REAL IR M RTEAR . Ry AR AE T
B, IR MR R AR LIRS R, SR
FESIKZFEAWIRD o AL, A LR SWCC 5 HiAfh
TARAFRGE, EBNIRAT O 1kPa), A&
VIR AEA BRI, R IR R LR R AR
BOR, TN B EE T 51 BRI & 7K R AR .

EREEIZE, B 1S 779 100, 200 kPa [iH:
TIKEHIE 28 2P X S Y (bimodal-sigmoidal) 7
W )3 5~50 kPa DXIHIEL 155 — /P&, RITAFRN
X1, H AF4 [RNIXEL AF3 12805 X 5 i . 7
F X B AR B I IR
R e AR RIGAE ] LA RORIAR I I 2, C<3 3R



%10 Ik, % ANEE TR TR AR - AKRHIE th 2R 8T 5T 1953

HZARPE MBS . WRFE AFL. AF2 fERU/ME L
JESR, EAEFLBR S b 2278 L 152 () U,
I — LR 4 A B A ya B e 42, Rk
SWCC ¥ 2RI WEIRS AL E N L. R
FE AF3. AF4 fERENE LIE T, LIRSS
RAETHKNAE, HREsh, 8RR FLR b R
A, Bt AR I R, ARG R g L B
%, W KEIE H I, SWCC H B T XU 4 A
WK 3 AR, IS FE A 3RS KR B S
BN, TARTEREE RS R R, A REIE A ZH
FIAT, X KR A R = A T
T —# o FLBAARR, SEGARECIRE B e .
N 8
AR
—+ AF3IEE

—>— AF4[iiE
—O— AF4IE

BHREKE%
w
S

1.04 —= AF1JBiiE
-O- AF1I5
—A— AF2JiE
0.8 -~ AF2IE3
—o— AF3 [
° -+ AF3%§
o) —— AF4
% 0.6 —o- AFAIRIE
=
04}
0.2
0.1 1 10 100 1000
1% #1/kPa

3 TREBLENTEAE S KELIEFE - IRAIdhLk
Fig. 3 Curves of matric suction versus moristure content or degree

of saturation of purple soil under different overburden puressures
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Table 3 Fitting parameters of W-G SWCC
ik e AL R A B C
AF1 (i) 12.7384 0.99223 -0.03613 2.29412 4.8537x10*
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AF32 (i) 0.16220 0.99915 -0.06132 2.23324 0.00934
AF41 (i) 0.67771 0.99917 ~1.84843 1.55143 0.99693
AF42 (i) 0.07063 0.99949 -0.05876 2.2979 0.0136
AF1 (I 1.21098 0.99731 -0.61626 2.19386 0.95302
AF2 () 1.24036 0.99729 -0.63528 2.23746 0.98523
AF3 (W% 1.30203 0.99824 -0.13244 1.63989 0.12910
AF4 () 1.74866 0.99695 -0.46248 1.9783 0.71526
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