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Abstract

This article focuses on red clay-limestone mixed soil-rock slopes, fully considering the possible in-
teraction between soil layers and rock layers. By changing the shape of the soil-rock interface, the
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soil-rock ratio, and the outward-inclined structural plane, and using Flac3d finite difference soft-
ware, the study systematically examines the stress distribution patterns of red clay-limestone
mixed soil-rock slopes with different geological structures. The main findings are as follows: In red
clay-limestone mixed soil-rock slopes, the geotechnical pressure on the support structures in-
creases significantly as the proportion of soil thickness grows, and the total lateral pressure behind
the piles shows an overall “R”-shaped distribution. Soil pressure is recovered at the soil-rock inter-
face, and this recovery becomes more noticeable as the soil layer thickens. When the soil-rock in-
terface is inclined in the direction of the slope, as the slope rate of the soil-rock interface increases,
the upper soil layer initially decreases, then increases, and finally decreases in pressure. When the
slope rate reaches 0.2, the upper soil layer pressure distribution changes from a “C” shape to an
approximately trapezoidal form. When there is an outward-inclined structural plane in the rock
layer, the stability of the rock layer decreases, the relative displacement deformation between the
rock and soil behind the pile diminishes, and the rock’s restriction on the soil weakens, thereby
reducing the soil pressure recovery at the interface. Overall, the soil pressure in the soil layer
evolves into a triangular distribution trend.
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Table 1. Physical and mechanical parameters of rock and soil
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Table 2. Physical and mechanical parameters of sheet-pile wall
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Table 3. Mechanical parameters of contact surface
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Figure 1. Nephogram of Horizontal Stress Variation with Excavation
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Figure 2. Distribution Diagram of Lateral Rock and Soil Pressure During Excavation
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Figure 3. Comparison of lateral rock-soil pressure
with different soil-rock ratios
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Figure 4. Lateral rock and soil pressure distribution of
binary slope with different slope rates
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Figure 5. The distribution curve of rock and soil
pressure under the influence of extroversion
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Figure 6. Comparison of rock and soil pressure with
and without extraversion structural plane
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