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Abstract

In order to reveal the deformation and pressure characteristics of the surrounding rock at the in-
tersection of the deep tunnel and the cross channel, and to provide a basis for the design and con-
struction control of the supporting structure at the intersection of the deep tunnel. The on-site mon-
itoring and numerical simulation methods were used to analyze the surrounding rock displacement,
pressure and stress characteristics at the crossing section of the deep buried tunnel. The results
show that the excavation of the horizontal tunnel of the deep tunnel has a significant impact on the
displacement and pressure of the surrounding rock of the intersection, and causes the surround-
ing rock of the intersection to be biased. The deformation of surrounding rock and the pressure of
surrounding rock at the intersection have the characteristics of large initial deformation, rapid
deformation development and long deformation duration. The excavation of the transverse hole
has a greater impact on the maximum principal stress and shear stress of the main tunnel at the
intersection, and has a smaller effect on the minimum principal stress. The analysis conclusions
are of reference value for the design and construction of deep-buried tunnel crossing sections.
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Figure 1. Horizontal convergence-time relation curve
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Figure 2. Subsidence displacement-time curves
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Figure 3. Surrounding rock pressure-time curve in cross section
of weak surrounding rock
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Figure 4. Surrounding rock pressure-time curve in ordinary seg-
ment
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Figure 5. Finite element analysis model in cross section
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Figure 6. Vertical displacement characteristics at the intersection (unit: m)
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Figure 7. Horizontal displacement characteristics at the intersection (unit: m)
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Figure 8. Stress characteristics of surrounding rock of the main tunnel at the intersection (unit: Pa)
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