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Analysis of Deformation and Cracking Mechanism of
Weak Surrounding Rock and Remedial Measures
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Abstract: To address the issues of deformation in soft rock tunnel surrounding rock and cracking in initial
support, research was conducted by combining mechanism analysis, numerical simulation, and field
measurements, based on engineering failures such as cracking and spalling of sprayed concrete in initial
support within soft rock formations. Based on the analysis of failure mechanisms and validation through
numerical simulation, optimized excavation advance parameters were proposed, supplemented by
comprehensive measures such as grouting of the surrounding rock and enhancing the stiffness of the
support structure to prevent deformation in soft rock and cracking of the initial support. The results
indicate that optimizing support parameters to enhance the overall stiffness of the system can effectively
improve the stress distribution within the support structure and suppress crack propagation. Implementing
ground grouting and strengthening the longitudinal stiffness of the initial support while shortening the
excavation advance (set to 1. 0m) ensures both the progress of tunnel construction and effective control of
ground deformation and cracking.
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Fig.1 The stratigraphic section of the disaster section
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Table 1 Geotechnical parameters

e wpERCE R IR BB A
= E/GPa y/(kN-m™) n ¢/kPa  ¢/(°)

FRIEA L 2.18 17.8 0.19 12. 8 20.5
RfEIeA 13.25 19.2 0.36 18.5 21.8
XA 40. 55 23.5 0.27 11.2 25.5
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Fig.2 On-site spray mixing disease
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Table 2 Material parameters of supporting structure

MU Ry L REARE HR

Lk E/GPa  (kN-m™) M L/mm  d/mm
JRHSEL 7.8 18.6 0.35 — —
ERERESE 10.3 20.5 0.28 — —
ST 200. 0 76.5 0.32 4 500 28
IR 30.0 24.5 0.25 300 —
LS 220.0 78.0 0.33 22 —
A 35.0 25.5 0.25 500 —
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Fig. 4 Deformation results of surrounding rock under

asynchronous distance
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Fig.5 Cloud map of initial support stress
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Fig.7 The measured results of deformation and stress

of surrounding rock
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Fig. 8 Change of arch internal force
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