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Research and Application of Rock Mass Support Technology for Broken Surroundings in Mining

Roadways

Li Xianhuan

Jinjia Mine, Guizhou Panjiang Fine Coal Co., Ltd.

[Abstract] Addressing the severe failure of anchor—sprayed support at a certain mine's deep —980 m level—where
the main and auxiliary underground tunnel share a single connection, with a burial depth of nearly 1,000 meters,
highly fractured surrounding rock, and high stress conditions—the present paper analyzes the development
characteristics of roof fractures through borehole inspection, proposes a rock mass control concept of "initial
support to relieve pressure + timely secondary high—strength support," and designs a high—resistance fully enclosed
polygonal steel frame. Using FLAC? D numerical simulation, the paper compares the changes in the plastic zone of
the surrounding rock before and after the installation of the support, and conducted industrial—scale field tests. The
results demonstrate that: the new support system employs a combination of Type 28b roof and floor beams with
Type 22b side beams, complemented by backfilling and shot blasting; this configuration reduces the plastic failure
range of the roof from 1.2 =2 m to 0.8 = 1.4 m, and reduces the deformation on both sides from 2 = 3.5 m to 1.2
=2 m. Field monitoring of deep point displacements shows that the total displacement of the roof is controlled
within 37 = 47 mm, and stabilizes after 28 days. This technology eftectively controls the continuous deformation of
the fractured rock mass in deep mines, significantly reduces the number of reworkings, and provides a reliable
solution for permanent roadway support under similar conditions.
[Key words] deep shaft roadway; secondary support; fully enclosed polygonal steel working frame; surrounding

rock deformation
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