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Research on Numerical Simulation of Slope Stability for Cement—Modified Expansive Soil Slope
Protection under Wet-Dry Cycles
Shaojun Xuyang Hui Han Jing Jiang Wei Wang Cheng Zhang Yan Zhang
Department of Architecture and Art, Xuancheng Vocational and Technical College
[Abstract] To clarify the protective efficiency of the cement—modified expansive soil slope protection layer,
based on the in—situ test data under four working conditions, the FLAC3D software was adopted to carry out
the numerical simulation of slopes under the coupling effect of rainfall infiltration and wet—dry cycles, combined
with the strength reduction method and the theory of simulating the humidity field with the temperature field
equivalently. The influences of different protection working conditions on the slope safety factor and
displacement field were analyzed, and the protection mechanism was explored. The results show that after three
wet—dry cycles, the safety factor of the unprotected slope decreases by 5.45%, with the maximum displacements
in the X and Z directions being 10 mm and 22 mm respectively; the cement—modified protection can
effectively inhibit the strength attenuation and displacement deformation, with the maximum decrease of the
safety factor being only 2.92% and all displacements controlled within 5 mm; the cement content is positively
correlated with the slope stability, and the protection effect with 5% cement content is the optimal. This study
can provide theoretical support and numerical reference for the design of expansive soil slope protection
engineering.
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