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Reinforcement Methods for Stress Concentration Areas at Roadway Intersections

Su Peng
Dongtan Coal Mine, Yankuang Energy Group, Jining, Shandong, 273500, China

Abstract: Roadway intersections, due to sudden cross-section changes and the existence of pressure superposition areas
from multiple roadways, tend to form high-pressure zones, leading to potential instability hazards such as roof collapse,
overall collapse, and rib spalling. Based on elastoplastic mechanics and the theory of fractured surrounding rock, this paper
systematically analyzes the characteristics of high-pressure zones at roadway intersections and the necessity of reinforcing
these zones for roadways. The analysis shows that 40% of roadway accidents are concentrated in intersection areas.
Reinforcement measures such as high-strength anchoring, grouting reinforcement, rigid support, and pressure reduction can
significantly improve the safety and stability of roadway intersections. However, there are still weaknesses including poor
technical coordination, difficult control of construction quality, high economic cost consumption, and poor environmental
adaptability. Therefore, further design schemes are proposed, including graded surface reinforcement at the intersection level,
intelligent monitoring and control, full-life cost control, and the use of durable materials. After verifying the scheme through
an actual case, it is concluded that the service life cycle of the intersection is extended by 5 years, and the full-life cost is
reduced by 22%. This paper provides theoretical and technical support as well as practical guidance for in-depth breakthroughs
in the reinforcement of roadway intersections under complex geological conditions.
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