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Research on Safe Mining Technology of Upper Coal Seams Above Gate—Pillar Goaf in
Guoneng Coal Mine
Chang Yang
Rescue Command Center of the Shaanxi Bureau, State Mine Safety Administration

[Abstract] To investigate the technical feasibility of safely mining the upper No, 2° and No. 3* coal seams above
the gate—pillar mined—out area of the No. 5° coal seam in Guoneng Coal Mine, This paper comprehensively
adopts multiple methodologies including field investigation, Literature review, theoretical analysis, FLAC”
numerical simulation, and engineering analogy; Combined with on—site measurement and simulation data, a
systematic demonstration and analysis are conducted.The results indicate that the plastic zone failure characteristics
of the No. 37 coal seam remain insignificant throughout the entire mining period; The mining influence multiples
of both the No. 2? and No. 3° coal seams meet the safety criterion ofK=7.5. The inter—seam distances between
the No. 5° coal seam and the No. 2°, No. 3° coal seams are 125.5 m and 85 m respectively, which are significantly
larger than the theoretically required inter—seam distances of 20.415 m and 19.105 m; Adopting gate—pillar mining
technology for the No. 5° coal seam with a mining width of 6 m and a pillar width of 8 m results in a coal pillar
area ratio of 133%, ensuring the overall stability of the roof structure; Furthermore, the total height of the floor
failure zone and the maximum caving fracture zone of the goaf'is less than the thickness of the rock strata between
each coal seam. The lower goaf does not compromise the stability of the upper coal seams, and the
mining—induced stress from the upper coal seams does not cause failure to the lower remaining coal pillars; This
study verifies the feasibility of safely mining the upper coal seams. It provides technical references and engineering
demonstrations for the safe recovery of similar mines, and significantly contributes to the technological upgrading
of resource recovery, gas control, fire prevention, and water hazard control in the coal mining industry.

[Key words] Goaf stability; Gate—pillar mined—out area; Closely—spaced coal seams; Feasibility; Guoneng Coal
Mine
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