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Abstract

Triaxial compression experiments were carried out on expansive soils in the low suction range. The
specimens used in the experiments were balanced in suction with the help of axial translation tech-
nique. The results show that the stress-strain curve is hardened when the specimen is in the low
suction range; when the specimen is in the same suction range, the greater the matrix suction the
greater the shear strength; when the specimen is in the same suction range, the greater the perim-
eter pressure, the greater the shear strength; when the strength of unsaturated expansive soils is
predicted based on the Bishop’s formula, the effective stress coefficient in the prediction formula is
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replaced by the effective degree of saturation, which can make the prediction results more accurate.
The effective stress factor in the prediction formula can be replaced by the effective saturation de-
gree to make the prediction more accurate.
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Table 1. Basic physical property parameters
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Figure 1. Particle grading curve of expanded soil

1. YRR LR R EC L

3. ERA LIRS AR AR

AR AKFE GDS AR+ =3O, AR TR O PR B PR R SEBL. 55 TH% R AR
RGN, PR WIA S H AR AR B, R maie R, RIS K RE: ol RA
ERFRAFEMK E B AR S/KE, FrEK b hr G, SRR REF AT A T 2% AL, JFE T IRIBHE T,
PRAE R R 72 T8 70 B 50, AT s i g~ i R A

DOI: 10.12677/hjce.2025.146153 1431 T AT


https://doi.org/10.12677/hjce.2025.146153

KI5, Wk

3.1. HEIEEARW D TR N T2 53
& 2 A S RE R B R 50 kPa. 80 kPa I 110 kPa IR 17 - MAS 2R,

OkPa
—v— 50kPa
—4— 100kPa
—e— 200kPa
—=— 400kPa

600

£/%

(a) 50 kPa
800
OkPa OkPa
—v— 50kPa 800 - —v— 50kPa
—a— 100kPa —4— 100kPa
600 L —e— 200kPa —e— 200kPa
—=— 400kPa —a— 400kPa

&/% /%
(b) 80 kPa (c) 110 kPa

Figure 2. Stress-strain curves of expansive soil specimens under different perimeter pressures and different suction forces
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Figure 3. Stress-strain curve of expansive soil under the same perimeter pressure with different suction force
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Table 2. Strength parameters of expanded soils

2. BAKLIHEESH

s/kPa o, /kPa q,/kPa p,/kPa & /kPa M c/kPa o ()
50 107.4263 85.8088
0 80 133.0536 124.3512 50.6531 0.6630  23.9474  17.3435
110 158.4343 162.8114
50 140.4314 96.8104
50 80 166.0978 135.3659 75.9847 0.6657  35.8434  17.4335
110 191.7641 173.9213
50 181.0141 110.3380
100 80 206.6508 148.8836 107.6283 0.6651 507740  17.4216
110 232.2874 187.4291
50 256.1782 1353972
200 80 282.0133 174.0044 165.5896 0.6691  78.1109  17.5201
110 307.8483 212.6161
50 431.3159 193.7719
400 80 475.5429 238.5143 239.7723 0.9885  113.7852  25.1063
110 519.7723 283.2574
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Figure 4. Data curves from mercury compression

4. FERFISHIRHELZ

WL 4 7] LS O AL IR (FLBR B4R /N T 200 nm BIFLER) b5 B AL A LB, B0 A48 5 o
FAEEIR/N14], B THEH PIBIRICANE 3 .

Table 3. Microscopic saturation at different suction forces
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Table 4. Strength measured and predicted values
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[l F /kPa W 71/kPa SME/kPa THME /kPa
50 107.4263 100.8368
80 0 133.0536 1263511
110 158.4343 151.8110
50 140.4314 134.0590
80 50 166.0978 159.7246
110 191.7641 185.3901
50 181.0141 166.0653
80 100 206.6058 191.6953
110 2322874 217.3452
50 256.1782 223.6019
80 200 282.0133 251.7056
110 307.8483 277.5053
50 4313159 400.5179
80 400 475.5429 446.9712
110 519.7723 491.6587
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Figure 5. Measured and predicted strengths of expansive soils under three perimeter pressures
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