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Numerical Simulation of Supporting Process of Zixing highway
K21 Slope Bedding Rock Slope

DANG Yuhang, SU Shengrui
(School of Geological Engineering and Surveying, Chang’ an University, Xi’ an 710054, Shaanxi, China)

Abstract: Taking the high-grade K21 segmental rock slope in Zixing Expressway as the research
object, a numerical model is built on the typical slope in the study area to simulate the excavation
and supporting process of the slope by using on-site investigations, numerical simulation methods.
Its stability, displacement, stress and strain features under different excavation and supporting are
analyzed and summarized. The rationality of the excavation and support design and the safety of the
slope reinforcement are verified. The stress-strain laws of the slope in the excavation and support process
are analyzed. The results show that the main manifestation of disturbance in excavation of bedding
rock slope is that the excavation destroys the original stress distribution of the slope, causes cracks
and deformations in the rock mass and gradually expands, and weakens the strength of the rock and
its stratum. Simultaneously, the open-cut cutting of the rock slope produces a free surface and directly
destroys the original continuous force system of the slope. Due to the low shear strength of the weak
layer, the overall rock formations slide along the weak structural surface which exposed by slope
excavation. On one hand, the anchor cable frame increases the stability of the slope by controlling the
displacement of the slope body. On the other hand, the layered rock mass is anchored together by the
prestressed anchor cable, so that the frictional resistance between the layers increases. The stress and
deflection are greatly reduced, which improves the shear strength of the layer greatly.
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Fig.1 Slope section of the study area K21+700
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Fig.2 Numerical model of the slope in the study section
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Tab.2 Physics and mechanics parameters
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Tab.3 Anchor setting parameters
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Tab.5 Slope stability factors for various conditions
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Tab.5 Slope displacements for various working conditions
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Fig.4 Shear strain map of every construction stages
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Fig.5 Anchor cable axial force diagram during excavation and

support
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Fig.6 Anchor cable stress cloud diagram after second stage
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