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Abstract: As the moisture content of the expansive soil slope increases, a certain amount of lateral ex-
pansion deformation occurs, and a certain amount of lateral pressure is generated which is composed of
the lateral expansion force generated by the constraint deformation of the surrounding soil and the lateral
soil pressure caused by the self-weight of the soil and the overlying load. The lateral pressure, especia-
lly the generation of lateral expansion force, is one of the main reasons for the shallow failure of the ex-
pansive soil slope. A lateral pressure test was conducted using a self-made instrument to control the late-
ral strain, and the variation law of the lateral pressure under the influence of factors such as the lateral
strain, overlying pressure, and wet-dry cycles was studied. The experimental results show that the late-
ral pressure increases linearly with the overlying pressure, and the increase trend does not change with
the influence of other conditions. The progress of wet-dry cycles will lead to a certain degree of reduc-
tion in the lateral pressure, but it will gradually stabilize after a certain number of cycles. The lateral
pressure decreases significantly with the increase of lateral strain, but the decrease extent gradually de-
creases. Within the existing range of changes, the lateral strain has the most significant effect on lateral
pressure, followed by the overlying pressure, and the impact of wet-dry cycles is relatively small.
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Fig. 1 Test device
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Tab. 1 Basic properties of expansive soil
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Fig. 2 Variation law of lateral pressure with vertical pressure
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Fig. 3 Variation law of lateral pressure with dry-wet

cycle under different vertical pressures
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Fig. 4 Variation law of lateral pressure with lateral strain
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pressure under different lateral strains
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Fig. 6 Variation law of lateral pressure with dry-wet

cycle under different lateral strains
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under overburden pressure of 80 kPa
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Tab. 2 Absolute change rate of lateral pressure under different conditions
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0 0.0 17.8 29.2 47.9 62.8
0.15 -32.3 -12.1 2.4 15.8 38.2
0 0.3 -53.4 -33.8 -27.2 -3.8 13.9
0.6 -62.1 -49.2 -39.1 -26.1 -2.8
0.9 -83.3 -64.7 -49.3 -37.9 -22.17
1.2 -90.0 -76.6 -59.4 -49.7 -34.9
0 -11.6 8.8 18.1 29.7 46. 4
0.15 -38.9 -18.0 -5.1 11.3 28.8
5 0.3 -55.8 -36.7 -32.3 -16.0 -1.4
0.6 -65.2 -55.4 -43.2 -31.8 -8.1
0.9 -84.1 -65.6 -51.6 -47.1 -29.4
1.2 -91.1 =77.9 -62.7 -53.4 -38.8
0 -15.2 5.5 9.7 21.1 27.4
0.15 -42.3 -20.4 -10.8 2.6 16.3
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0.15 -54.4 -28.6 -21.8 =7.7 3.5
0.3 =71.7 -48.2 -43.8 -29.5 -20.6
6 0.6 =-79.9 -60.7 -57.4 -44.2 -28.4
0.9 -89.2 =75.0 -65.0 -52.3 -41.6
1.2 -94.2 -84.5 =-73.7 -63.3 -52.8
0 -21.3 3.7 6.5 12.2 14. 6
0.15 -54.7 -35.5 -23.4 -8.5 4.8
0.3 -71.9 -56.7 -46.4 -32.4 -21.4
8 0.6 -80.1 -66.3 -58.4 -44.7 -29.7
0.9 -89.9 =71.17 -66.5 -53.9 -41.6
1.2 -95.0 -86.9 =75.2 -65.9 -57.8
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