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Abstract

This paper presents an engineering case study of the Tangkou Coal Mine connecting drift traversing the
fault zone. Addressing prominent challenges such as fractured rock mass, complex stress conditions,
and significant deformation along the fault-crossing drift, systematic research was conducted on op-
timised support design. Building upon an analysis of rock mass deformation characteristics within the
fault influence zone, this study integrates geological assessment and theoretical calculations to pro-
pose an optimized support scheme. This scheme centres on high-strength rock bolts and rock bolts,
complemented by advance pipe arches, grouting, and composite U-shaped steel arch support. Theoret-
ical calculations and strength verification of rock bolt parameters established optimal support speci-
fications, while structural strength and stability checks were performed on the U-shaped steel arches.
Verification results demonstrate that this optimized support design effectively controls surround-
ing rock deformation, achieving an effective combination of “active load-bearing” and “cooperative
support”. The conclusions and key technologies explored in this study provide significant guidance
and technical support for future tunnel excavation practices under similar geological conditions.
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Figure 1. Cross-section support diagram
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Figure 2. Optimized monitoring curve of surrounding rock deformation at measuring point 1
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Figure 3. Optimized monitoring curve of surrounding rock deformation at measuring point 2
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