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Strength Characteristics of Fiber-reinforced Loess in the Sliding Zone
under Large Shear Deformation
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Abstract; In order to reveal the mechanical behavior mechanism of fiber reinforced loess under large deformation condi-
tions, this work analyzed the influence of basalt fiber content (0~0.5% ) on the strength characteristics of loess through
ring shear test. Combined with the microscopic analysis of shear surface. The results show that: high water content weak-
ens the soil structure (cohesion loss) and free water lubrication (friction angle reduction) , resulting in a simultaneous
decrease in peak and residual strength, and the difference between them is reduced. The increase of dry density en-
hances the particle occlusion through the dense skeleton, limits the sliding space, and significantly improves the peak
and residual strength. When the fiber content is low ( <0.2% ), the fiber and the soil particles form a three-dimensional
grid to increase the peak strength; in the large deformation stage, the fiber is driven by the dilatancy effect to migrate and
enrich to the shear plane, forming a temporary tensile network, and its failure-recombination”dynamic cycle leads to sig-
nificant fluctuations in residual strength. When the fiber content is high ( =0.5% ), the fiber entangles into a “wall
structure °, which cuts off the continuity of the soil and causes the local shear strength to drop sharply. The artificial dis-
persion process makes the surface of the fiber micro-burr, increases the interface friction, promotes the breaking to re-
place the pulling out as the dominant failure mode, and strengthens the tensile contribution of the fiber. This work clari-
fied the migration-enrichment-reconstruction behavior and dosage threshold mechanism of fiber in the process of ring
shear, and provided theoretical support for optimizing fiber reinforcement technology for landslide prevention and control.

Keywords: loess landslide ; fiber reinforced loess; ring shear test; residual strength; peak strength
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