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Experimental study on wetting deformation of remolded cohesive soil under constant pressure
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Abstract: This study investigated the influences of initial void ratio, stress, and initial water saturation on the wetting deforma
tion of remolded cohesive soil under constant pressure using the conventional consolidation apparatus. T he experimental results
showed that the stress and initial void ratio e had significant impact on the wetting deformation. Under low stress, the deforma
tion changed from expansion to shrinkage with the increase of e; while under high stress, all the samples were compressed and
the amount of compression would increase with the increase of e. The relationships among wetting deformation, stress, and e
were analyzed quantitively. T he wetting stability time to was affected obviously by the stress and e.T he & would increase with
the increase of stress. Under low stress, ¢, would increase with the increase of e;under high stress, ) would increase first and
then decrease with the increase of e. The initial water saturation S, also had great influences on the wetting deformation. Under
low stress, the swelling capacity would decrease first and then increase with the increase of S,;the "optimum initial w ater satu
ration" may exist, which can lead to the smallest deformation. Under high stress, the amount of compression would decrease

with the increase of S,,and their relationship was approximately linear.
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Tab. 1 Basic physical parameters of soil samples
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Tab.2 Wetting test schemes for remolded soil
CIRWES AR
2 31 - [#] 25 . 77/ kP
(B 5 EHH) RIsRT ¢ /(mmX mm)

3x 25 50 100 150 200 300 400

5% 15 50 100 150 200 300 400
61.8x 20

5x 11 50 100 150 200 300 400

5% 9 50 100 150 200 300 400
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Fig. 1 Flow chart of test
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Fig.2 Whole typical test curves

1.3 tAfstnt ok
ASLHEFLBRLE e FNYILEEAIE S, 358 14

AL AT, BB T B4 vk msem . Bkt

B R BRAKRR V= Mo/ Gs, G ki ELER ; LR

KFTREME o« 145



FI5H RE 93 M mAAES ARFK 2017 F12 A

KR Ve = Mo/ @, O 7K BY% FE; FLBR KR &
Mo= M- M, M 425 &, @A HTHCH R 3R 15
BT V= Sho, S NIFTI FHHAL ho AIRFEE FE;
ho= h— &, h AITI =, & Il 4546 € T s .
2E b, nH e SURBFLBRLE e= Vo/Vi= (V= Vi)/ Vs,
WFIEE Sr= Vu/ Voo TREFRH, BRRM & KE
HAE, AL T AR [ 45 AR /Ko IR, SE PR Ak
AT BES K RANAEL) 14% ~ 17% JEFEH N .

2

2.1 BAZ AL R X AT

K 3- B 5 DA TR 45 2 7071 AN R 9T 4a LIS LE
TAREIRALAR T RE M 2k, D148 R i, R AR ) T
AT ERTBAE — k2. AR I [A)2R R B AE BRI K IR
Rz FEM 2N, BRI, 438
& UM a3, 5 =Rk AR A DO .

3 0,= 50 kPa, 100 kPa
Fig. 3 Wetting time history airves for ;= 50 kPa and 0, = 100 kPa

4 0,= 150 kPa, 200 kPa
Fig. 4 Wetting time history cuwves for 6,= 150 kPa and 0, = 200 kPa

5 0,= 300 kPa, 400 kPa
Fig. 5 Wetting time history curves for ;= 300 kPa and 0, = 400 kPa
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Fig. 6 Relationships among €, and e and S, of soil sam ples
after wetting phase under different vertical loads
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Fig.7 &-e curves under different stresses
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Fig.8 Relationships among a, b and 0,/ P,
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Fig. 9 Stability time of wetting deformation and initial void

ratio for soil samples under different loads
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10 g S,

Fig. 10 Relationship between €, and S, under low stress

10 Al 2 rTATSOW 5 T AT AR . 24 1A
FIRE AT (B 11(a)), 00 38 5T 35K, WAL 4 e
PEAE AR T K L UL R A, AR FLBR A M B
e, WA AR r, R 5T ek /N B M R AR
AR 8 B AR T /N, TR T A B O 2 K 2 o A0
FERIIERIT I AN 53— 7T, 24 A B T 0 R A
=l (B 11( b)), ERERAL BT JE 5 R A K,
T L BREE AL PRI SR 2D, K B2 A K, (R T
VR B2 e, YA 7R (MK A3 B /b, BRI Ak b K
A INT A B AR

11

Fig. 11 Schematic diagram of S, for unsaturated soil
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Fig.12 Relationship between € and S, under high stress
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