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Fig. 1  Main failure patterns in the Level 14 roadways
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Fig.2 Mechanical states of primary failure modes of roadways
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Fig. 3 Scanning process and results of rock mass structural planes



2025 FE 4B/ E 405

EEEE N

GETHIL AR T Y BN R 25 R T e A 15 8, 75 1 2
Br Xk 2 LA EE M T B4, 5 R IR 1 P
Rl HERABTEAZNSH

Table 1 Structural parameters of dominant joint sets in the level
A /) if/e) W K/m /M REE ot A%
1 92.8 423 0.82 0.46 321 328 603

2 294.3 66.4 0.49 0.32 463 243 338
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Fig. 4 Calculation model for random fissure networks
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Table 2 Support parameters for existing surrounding

rock of the roadways
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Fig. 5 Numerical model of the existing support structure
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Fig. 6  Displacement and stress variation trends at monitoring points
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Fig. 7 Plastic zone distribution in surrounding

rock of the roadways
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Fig. 8 Schematic of blind zones of existing bolt support
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Fig. 9  Schematic of blind zones of optimized bolt support
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Fig. 10 Numerical model of the optimized support structure
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Displacement and stress variation trends at monitoring points after support scheme optimization
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Fig. 12 Comparison of plastic zone distributions in the sur-
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rounding rocks under original and optimized support schemes
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Analysis of liner detachment causes and solutions for gyratory crushers

Gao Xiaoguo
(Inner Mongolia Pacific Mining Co., Ltd.)

Abstract: This study focuses on the liner detachment issue in the Germany ThyssenKrupp KB54-75 gyratory
crusher and carries out systematic analysis before proposing solutions. By analyzing the equipment’s working principles,
structural characteristics, and liner functional roles, the causes of detachment are systematically investigated, including
design flaws, inadequate material properties, installation deviations, maintenance oversights, and harsh operating
conditions. Comprehensive solutions are proposed correspondingly: optimized liner structural design, high-performance
material selection, standardized installation procedures, enhanced maintenance protocols, and improved operational
environments. Practical applications demonstrate that these measures significantly enhance liner stability and equipment
efficiency, providing technical insights for addressing similar failures in gyratory crushers.

Keywords: gyratory crusher; liner detachment; equipment failure; design optimization; material selection; equip-

ment maintenance
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Optimization study on stability control of surrounding rock in deep roadways
of the Jiaojia Gold Mine

Wang Xingya
(Jiaojia Gold Mine, Shandong Gold Mining Industry (Laizhou) Co., Ltd.)

Abstract: To address the inefficiency of existing support systems in preventing localized failures in deep roadways
at the Jiaojia Gold Mine, this study integrates rock mechanics theory and engineering practice. Through field investiga-
tions and analysis of typical failure patterns, advanced 3D structural plane scanning technology was employed to
systematically master roadway rock mass failure characteristics and causes. A 3DEC discrete element software was used to
develop a 3D numerical model for roadway excavation that simulates and analyzes the stability of various support
schemes. An innovative diagonal bolt support scheme was proposed, specifically optimized for the complex stress
environment of the surrounding rock. Numerical simulation results demonstrate that the optimized support system
significantly enhances both global and local stability, effectively suppressing failure initiation and ensuring safe opera-
tions in deep roadways. This solution not only improves support efficiency but also reduces construction costs, providing
critical references and technical insights for stability control in fractured surrounding rock under deep mining conditions
at the Jiaojia Gold Mine.

Keywords: rock mechanics; structural plane scanning; rock mass stability; roadway failure; support design;

surrounding rock control



