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Stability Analysis of Highway Slope under the Condition of
Slope Cutting and Support

Jia Bai Zenghu zhou
China Nineteen Metallurgical Group Co., Ltd., Chengdu, Sichuan, 610000, China

Abstract

As an essential infrastructure for regional development, highway slope stability is critical. This study focuses on the right-side
high slope at K42+388-K42+646 of the Yongde—-Mengjian Expressway. Based on geological data, finite element simulations were
conducted to analyze the stress, deformation, and stability of the slope under excavation and support conditions. Results show that
the slope is dominated by compressive stress, with a local maximum of 0.49 MPa at the toe, which has limited impact on overall
stability. The maximum settlement and horizontal displacement are 12.3 mm and 14.7 mm, respectively, with no continuous slip
surface formed, indicating structural stability. Strength reduction analysis indicates that the plastic zone forms a potential slip surface
at a reduction factor of 1.402, which can be regarded as the safety factor and meets code requirements, confirming the reasonableness
of the support design. The findings provide a reference for the design and stability assessment of high slopes in mountainous areas.
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