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Abstract

The genetic terrain of highways in hilly and mountainous areas of China is complex, and disasters
such as roadbed landslides and settlement deformations occur frequently, seriously threatening
the safe operation of highways. However, when conducting slope stability analysis, the calculation
results are often affected due to the large particle size of the filling material and the difficulty in
obtaining its mechanical properties. Therefore, in order to solve this problem, considering the in-
fluence of confining pressure and moisture content, the shear mechanical properties of weathered
sand, gravel clay, and angular gravel commonly used in hilly and mountainous areas were revealed
through large triaxial shear tests on coarse-grained soil. The results indicate that triaxial specimens
of gravel clay exhibit significant plastic failure characteristics under loading; Under the same mois-
ture content conditions, the cohesion of weathered sand increases first and then decreases with
moisture content, and the internal friction angle decreases monotonically, indicating the existence
of an optimal moisture content range; The cohesion of gravelly clay decreases monotonically, and
the internal friction angle first increases and then decreases. The peak strength of the sample in-
creases linearly with the increase in confining pressure. Thus, the correlation between the shear
strength and the moisture content of different fillers was given. The research results provide exper-
imental support for the stability analysis and disaster prevention of highway subgrades in hilly and
mountainous areas.
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Figure 1. Soil samples with different fillers
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Figure 2. Particle size distribution curves of different soil samples
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Figure 3. Compaction curve of gravel clay
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Figure 4. Triaxial testing instrument
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Figure 5. Comparison of stress-strain curves for different moisture contents of fillers
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Figure 7. Trend of shear parameters of breccia fillers with moisture content
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Figure 9. Trend of shear parameters of sandy clay filling with moisture content variation
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