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expansive soil under influence of drying rate

KONG Ling-wei, LI Xiong-wei, GUO Ai-guo, ZHANG Yong

(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of
Sciences, Wuhan 430071, China)

Abstract: Through adjusting the working parameters of temperature and humidity in the constant temperature and humidity
equipments, the state variation of saturated expansive soil under different drying rates is achieved. The influences of the drying
rates on shrinkage, strength and water retention characteristics of expensive soil are investigated, in which the shrinkage tests
and the unsaturated triaxial tests are employed. The experimental results indicate that the coefficient of shrinkage increases as
the drying rate decreases, and that the drying process is linear at the beginning and then becomes nonlinear. Moreover, the
suction strength of unsaturated expansive soil increases as the drying rate decreases under the same water content, which is
more prominent especially under the condition of low moisture content and confined pressure. Based on the expression of
power function relationship between suction strength and suction, a bi-linear water retention curve is back-calculated from the
coefficient of shrinkage and suction strength. It is found that the drop part of water retention characteristic curve tends to
approximate parallel under various drying rates. The smaller the drying rates, the greater the air-entry value and suction.
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Table 1 Physico-mechanical properties of expansive soil
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Table 2 Swelling-shrinkage properties of expansive soil
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Fig. 1 Relationship between gravitational water content and
suction pressure of expansive soil
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Table 3 Surrounding parameters of soil samples

M ke LS Al

i J%/C /%
iE 25 30
Ji%2 25 60
I K] 25 75
i %4 25 90

2 RWERE DM
2.1 BB A LU AR 1 B

ARSI BE PR T BN -4 /K 4 I e 1] 4
LR R LI 2, HRAEH G K A K R 3



5533

LA, A5 IR ST 2K TRAEIR S R AR TR 337

FizRke M 2 (8K EAR I R i 2 ) LA, R
T 0 AN [ M 9 R 35 v 11 it o P 40 46 28 0 e T
WA, 5 RIARR A I R, SR AR
B K HE TR VRS AR B P . BT
iVTRLT U e wh N i 07 NG X VAL 1 I WA R RS
At S b R T R A K R R (R TR
TELRPEM ML FER B, SR T ) 5 /K R 5 I ) 2R 1 ]
U7 FE AR R L I R AR %, 4 R
IS XS I (1) A I AR K 4 R .

o 2

= 40 A B#3
o - Wi )
ﬁ A4 Ag
R 20
=

10

0 X ) A ;

0 100 200 300 400

)/ h
B2 Bt EKERELAIZME
Fig. 2 Variation of water content of expansive soil with time
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Fig. 3 Relationship between linear shrinkage rate and water
content of expansive soil
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Table 4 Drying rates in various surroundings of expansive soil
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Table 5 Drying rates in various surroundings of triaxial samples
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Fig. 5 Stress-strain curves of expansive soil under various net confined pressure and drying rate conditions (dried water content 40% )
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Fig. 6 Stress-strain curves of expansive soil under various net confined pressure and drying rate conditions (dried water content 35% )
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Fig. 7 Stress-strain curves of expansive soil under various net confined pressure and drying rate conditions (dried water content 30% )
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Table 6 Triaxial test results of influence of drying rate on suction

strength of expansive soil
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Table 8 Water retention characteristics of expansive soil at various drying rates
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/(% = h) HEUE/kPa T ERELh £ 245X A /kPa 2N
1.48 6.43 w=-2.1061In(u, -, )+46.62 7.73 6=—-1.58In(u, —u,)+56.06
0.27 9.15 w=-2.1681In(u, —u, )+47.50 11.53 6 =—-131In(u, —u, )+ 56.02
0.07 47.23 w=-3.044In(u, —u,)+54.44 59.28 6=—1.44In(u, —u,)+58.70
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