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. . ensuring the stability of underground spaces and the development networks will

Numerical modeling become more complex. These underground structures, which include tunnels,

Finite difference method roadways, and ventilation and transportation galleries, play a vital role in mining

Tabas coal mine operations. On the other hand, based on the mine design and the applicability of

the underground structures, the construction of intersections is inevitable due to

technical and operational issues, route optimization, better access to mineral

resources, and reduction of operational costs. In addition to increasing the

efficiency of mining operations, intersections in coal mines reduce traffic volume,

improve the flow of mineral transportation, improve the performance of the ventilation system, and increase the safety

of mine workers. Therefore, ensuring the stability of intersections in underground structures is very important because
they play a significant role in the successful implementation of the mining operation cycle.

Introduction

Due to the complexity of the tunnel network design in underground mines, these mines usually have multiple
intersections, the stability of which is of great importance. When an intersection is created in underground structures, the
interaction of induced stresses causes the superposition of stress concentrations at the intersection, which makes the
distribution of induced stresses more complex than that of a single tunnel. Due to the different geometry of each tunnel,
this causes deformations exceeding the allowable limits and, if not controlled in time, will lead to structural instability.
In this research, the stability of one of the bifurcation intersections of the Tabas coal mine has been investigated.

Methodology and Approaches

In this regard, the displacements at the junction have been investigated using the finite difference numerical method
in the FLAC3D software environment. The support system of the slope tunnel was defined as fully injected bolts with a
radial arrangement of 2.4 m long and steel frames with a spacing of 600 mm. The support system of the access tunnel
and the trapezoidal-shaped cross-section of the intersection were also defined by 3 and 2.7 m bolts in the roof and wall,
respectively, as well as steel frames consisting of IPB260 and IPB320 beams.

Results and Conclusions

The obtained results showed that the maximum vertical displacement at the roof of slope tunnel is 29.3 cm before
excavating the access tunnel, but it increases to 35.4 cm after excavating the access tunnel. The vertical displacement
resulting from the intersection excavation in the slope tunnel mainly occurred on rock pillar in the closed angle side.
Also, by increasing the distance from the intersection, displacements would decrease; so that the displacement reduction
rate in the slope tunnel on the open angle side was higher than on the closed angle side.
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