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Abstract

This paper reviews the current status of research on the stability and reliability of tunnels in jointed
rock mass. Regarding stability analysis, model tests have investigated the effects of joint dip angle,
density, and other parameters on rock mass fracturing and bearing capacity. Numerical simulations
using various software have revealed the role of joints in tunnel stress, deformation, and failure
patterns, though issues such as insufficient consideration of complex joint networks remain. Relia-
bility analysis employs diverse methodologies to quantify tunnel safety factors, yet faces challenges
such as discrepancies between theoretical assumptions and practical conditions. Concluding with
research limitations, the paper outlines interdisciplinary development directions to inform tunnel
safety construction.
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Figure 1. Collapse of the arch crown at the tunnel
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Figure 2. Water and mud inflow at the tunnel
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Figure 3. In-situ point load test: (a) DH-3 Multifunctional point load tester; (b) Rock specimen
specimen fractured after loading
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Figure 4. Tunnel collapse scenarios for 45° and 75° joints [12]
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Figure 5. Flowchart of discrete element analysis for cross-correlation random fields [15]
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