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Model for increment of static earth pressure of unsaturated silty clay under
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Abstract: In excavation and retaining wall engineering, wetting of unsaturated soil can result in significant increment of lateral
soil pressure and even structural damage. To assess this effect, the tests with different initial saturation degrees and varying
overburden loads are conducted, and the relevant model is established. The results show that: (1) After wetting saturation, the
static soil pressure coefficient Ko remains constant and is not affected by the initial saturation degree or overburden load. (2)
The samples with lower initial saturation degrees exhibit greater increment in static soil pressure after wetting saturation. (3)
The increment of the static soil pressure after wetting saturation increases with higher overburden loads. (4) Based on the
experimental data and mechanical analysis, a bilinear model considering the overburden load and initial saturation degree under
wetting conditions is established. The model shows that the wetting soil pressure can exceed the initial soil pressure by over 1.8
times and emphasizes the need to consider wetting in design.
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Table 1 Basic physical properties of soil
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Table 2 Test schemes under water immersion conditions
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Fig. 1 Preparation of samples with different initial moisture

contents
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Fig. 2 Comparison of soil samples before and after tests
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Fig. 3 Variation of static earth pressure with vertical pressure
(5=0.2)
BAE LRI E Ao, ot W3R 3, THE N

Ao,=0,—-0, o (€))



104 "+ T OB % M

Xt o, N EEREAER MBARTER LK TR0
o, MAEAE R IR R SR
=3 BB EEE T EEST

Table 3 Statistics of calculated increment static earth pressure
WIURMLFTE S 0.2 0.3 0.4 0.5 0.6
100 kPa FIEE(H 35.14 2510 1741 125 3.53
200kPa FIEE{H 68.95 4838 3332 2297 6.31
300 kPa FIEE(E 9501 68.95 47.86 29.99 8.98
400 kPa FI4EfH 118.02 90.00 60.99 3597 10.11
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with initial saturation
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Fig. 5 Variation of increment of static earth pressure with load
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Fig. 6 Static earth pressures and their correlation with depth
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