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Abstract

In this paper, the research goal is to explore the influence law of different lateral pressure coeffi-
cients on the stability of surrounding rock in tunnel excavation. The model of a straight wall semi-
circle arch tunnel is established by using FLAC3D finite difference software. By arranging dis-
placement monitoring points at the key locations of the tunnel (top, bottom, both sides of the tun-
nel), the change laws of vertical displacement and horizontal displacement after tunnel excavation
under different measured pressure coefficients are studied; On the basis of summarizing the vari-
ation law of plastic zone after tunnel excavation, the influence law of lateral pressure coefficient
on the stability of tunnel surrounding rock is further analyzed. The research results show that the
coefficient of lateral pressure is positively related to the plastic zone, vertical stress and horizon-
tal stress of surrounding rock when other conditions remain unchanged. The larger the coefficient
of lateral pressure is, the more unstable the surrounding rock is after tunnel excavation, and the
unstable areas are concentrated at the vault, arch bottom and arch shoulder. The research results
can provide a theoretical basis for surrounding rock support during tunnel excavation under sim-
ilar geological conditions.
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Figure 1. Numerical calculation model
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Figure 2. Detection point position
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Figure 3. Nephogram of plastic zone after tunnel excavation under different lateral pressure coefficients
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Figure 4. The vertical displacement curve of point A (1 = 1)
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Figure 5. The vertical displacement curve of point A (1 = 2)
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Figure 7. The relationship between vertical displacement and
lateral pressure coefficient (B)
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Figure 8. The horizontal displacement curve of point C (1 = 1)
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Figure 9. The horizontal displacement curve of point C (1 = 2)
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Figure 10. The relationship between horizontal displacement and lateral

pressure coefficient (C)
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Figure 11. The relationship between horizontal displacement and lateral
pressure coefficient (D)
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