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Abstract

To investigate the water retention characteristics and the variation in shear strength with moisture
content of granite residual soil, remolded granite residual soil was used as the research subject. The
soil-water characteristic curve (SWCC) was measured using the filter paper method, and the shear
strength behavior of the soil under different moisture contents was studied through direct shear
tests. The test results indicate that the SWCC of granite residual soil exhibits a typical inverse “S”
shape. When the matrix suction increases from 100 kPa to 3000 kPa, the volumetric water content
decreases from 40.0% to 25.0%, demonstrating strong water retention capacity and distinct staged
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dehydration characteristics. As the moisture content increases from 16.15% to 23.93%, the cohe-
sion of the soil decreases from 15.8 kPa to 10.15 kPa, and the internal friction angle decreases from
34.2° to 28.3°, indicating a significant reduction in shear strength. The shear stress-displacement
curve transitions from strain-softening to strain-hardening behavior, reflecting a shift in the soil
failure mode from brittle to plastic. The study shows that moisture content is a key factor affecting
the shear strength of granite residual soil. These findings provide a theoretical basis for the stability
analysis of unsaturated soil slopes.
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Table 1. Basic physical indices of granite residual soil
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Figure 1. Grain size distribution curve of granite residual soil
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Table 2. Specimens with different moisture contents
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Table 3. The fitting parameters of the Van Genuchten (VG) model
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Figure 2. Soil-water characteristic curve of granite residual soil
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Table 4. Shear strength parameters
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Figure 3. Stress-strain curve of remolded granite residual soil
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Figure 4. Shear strength-normal stress curves of granite resid-
ual soil with different moisture contents
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