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Experimental study on SWCCs under equal stress and equal void ratio states

ZOU Wei-lie', WANG Xie-qun®, LUO Fang-de’, ZHANG Jun-feng*, YE Yun-xue', HU Zhong-wei
(1. School of Civil Engineering, Wuhan University, Wuhan 430072, China; 2. School of Civil Engineering and Architecture, Wuhan
University of Technology, Wuhan 430072, China; 3. Wuhan Construction Engineering Group Co., Ltd., Wuhan 430023, China; 4. Country
Garden Real Estate Development Co., Ltd., Foshan 528312, China)
Abstract: The existing laboratory test results in the literatures show that the void ratio is a direct factor affecting the soil-water
characteristic curves (SWCCs), whereas the stress state is an indirect factor affecting SWCC, via void ratio. However, in the
experimental investigations on the influence of void ratio on SWCCs in the literatures, only the initial void ratios of samples are
controlled to keep the same or different, but the void ratios of samples during the SWCC tests are not controlled. In the present
experimental study, the vertical stress and void ratio of samples after the unidirectional compression or compression-rebound
along the scheduled paths are controlled to keep the same during the drying-wetting SWCC tests by means of a
stress-dependent SWCC (SDSWCC) apparatus. The test results indicate that even if the vertical stress is identical (equal stress
state), the SWCCs are different as long as the void ratio is different during the drying-wetting SWCC tests. As long as the void

ratios of samples are consistent (i.e., equal void ratio state) during the drying-wetting SWCC tests, the change of vertical stress

has little effect on SWCCs. Under an equal void ratio state, the drying/wetting rates and air-entry values (AEVs) of the samples

it

are almost the same even if the applied vertical stresses are different. Under an equal stress state, the AEVs of samples decrease

with the increasing void ratios of samples, and both hysteresis degree and area of hysteresis loop increase with the increasing
void ratio of samples. This study provides valuable reference for one to choose the parameters for a SWCC model
Key words: equal void ratio state; equal stress state; soil-water

characteristic curve; matric suction; unidirectional compression
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Table 1 Physical property indexes of clay from Dongying
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Fig. 1 Uniaxial compression/rebound curves of saturated samples
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Table 2 Physical indexes of three specimens after saturation

R T BIKE LN y
.o FLEREE

iz /g 1% 1%

DY-1 109.75 30.38 100.18 0.819

DY-2 110.35 29.64 100.15 0.809

DY-3 110.64 30.38 100.74 0.804
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Fig.2 Compression curves for three specimens
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Table 3 Test data for DY-1 and DY-2 under dying-wetting paths

TR S LIS /% B[] B F7/kPa FLBAEL
/kPa DY-1 DY-2 DY-3 DY-1 DY-2 DY-3 DY-1 DY-2 DY-3
0.01 100 100 100 374 200 200 0.7705 0.7706 0.7816
5 96.81 96.50 92.25 368 200 200 0.7703 0.7703 0.7803
10 94.07 92.34 87.56 364 200 200 0.7702 0.7702 0.7799
20 84.07 85.60 79.38 359 200 200 0.7701 0.7701 0.7794
50 50.19 4821 39.21 353 200 200 0.7695 0.7695 0.7786
100 42.53 41.22 31.65 350 200 200 0.7679 0.7679 0.7776
200 41.50 35.52 27.11 349 200 200 0.7659 0.7659 0.7757
400 34.01 30.48 21.17 347 200 200 0.7627 0.7627 0.7727
200 34.57 32.02 22.73 356 200 200 0.7647 0.7646 0.7734
100 35.94 33.71 24.76 359 200 200 0.7667 0.7666 0.7747
50 39.79 37.22 28.56 360 200 200 0.7675 0.7676 0.7754
20 57.23 50.9 39.37 360 200 200 0.7683 0.7683 0.7756
10 80.50 75.01 68.63 361 200 200 0.7687 0.7687 0.7759
5 85.49 84.00 79.12 364 200 200 0.7689 0.7689 0.7758
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Table 4 Fitting parameters of VG models for three samples

;Z; REGE 0% o« m .
DY-1 19.35 0.0370 0.8408 2.424

i DY-2 16.18 0.0362 0.7826 2.340
DY-3 12.22 0.0171 2.3860 1.558
DY-1 17.90 0.0389 0.2934 5.065

LRk DY-2 15.20 0.1167 0.0804 13.974
DY-3 11.18 0.1168 0.0231 57.630
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Fig. 4 Variation of void ratios of samples DY-2 and DY-3 with
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regard to matric suction during dying-wetting SWCC tests
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Fig. 5 Variation of vertical stress of sample DY-1 with regard to

matric suction during dying-wetting SWCC tests
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Fig. 6 Variation of gravity water contents of samples with time
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Table 5 Drying-wetting rates of samples

1
0 100 200

B v, /kPa v, (%™ v, /(%-h™)
DY-1 7.64 0.133 0.080
DY-2 7.47 0.147 0.074
DY-3 6.48 0.159 0.116

3.2 B EAFEE B I
X ZEFREER) Ry, 78 5E B HR SWCC i [R5
INF, N2 ek o] Bl T AR RN [l BE AN IR 2%, R4S

7R A ek
Aglnax
Dd/w - 95 _gr ° (2)
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[ 1
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i (B R D/ s AR DY-2 13 [ B LERRE DY-3 170N,
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FEHER .

FIAE (2) FIZe 4 XHRFE IS . R 2347
RS RZE, TG Bl B T AR (AR g 3 B A A
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Table 6 Parameters of hysteretic characteristics of samples

Uk

A6, Dy AD,.,  S/kPa AS/kPa
G5
DY-1 0.1171 0.4267 3.060
0.0855 6.595
DY-2 0.1513 0.5122 9.655
0.0161 0.257
DY-3  0.1757 0.5283 9.912
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