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Mechanism and practice of structural modification to lateral overlying strata in
gob-side entry for rockburst prevention
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China; 4.School of Civil and Resource Engineering, University of Science and Technology Beijing, Beijing 100083, China; 5.School of Mines, China Uni-
versity of Mining and Technology, Xuzhou 221116, China)

Abstract: Pillarless (or small-pillar) mining method has been widely used. With increasing mining depth, the hard rock in
the overlying strata leads to high stress concentration, extensive damage, and frequent high-energy dynamic events, which
has become a major bottleneck in deep mining. In this study, the mechanism of rockburst prevention through the modifica-
tion of lateral overlying strata was investigated. A mechanical model for lateral overlying strata was established, and an es-
timation method for the equivalent load of the upper overlying strata was proposed. The spatial structure characteristics

and evolution of the lower overlying strata were revealed. A quantitative method for characterizing the stress in the coal
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seam induced by lower overlying strata movement was developed. A disaster-causing index was introduced, defined as the
ratio of the combined static stress and disturbance stress from key layer fractures to coal seam strength, and a method for
identifying key disaster-causing layers was proposed. The mechanical criterion for the instability of the key layer is
defined, and the impact risk assessment is realized by comprehensively analyzing the membership degree of stress state
and impact tendency index to “rockburst occurrence”. A method of lateral overlying strata modification and a rockburst
prevention process were proposed and engineering practice was applied in the 6305 working face of the Xinjulong coal
mine. The results showed that after active modification, the frequency of micro-seismic events increased by 33.3%, while
the average energy of each event decreased by 23.5%. The stress concentration was significantly reduced, with the maxim-
um reduction of about 27.2%. The deformation of the surrounding rock was significantly decreased, with a maximum re-

duction of about 104.7%. Moreover, the key disaster-causing layers has been eliminated, and the possibility of rockbursts

was reduced from “high-likely” to “non-likely”.

Key words: deep; rockburst; gob-side entry; overlying strata structure; disaster-causing; active modification
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Table 2 Characteristic parameters of overlying rock
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Table 3 Calculation parameters and weighting interval of

different strata groups

sy Zia i AR WK JaIk
Y BEMPa JEE/m H/m i /m
A 4.0 28.57 38.70 12.90~19.35
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Fig.5 Lateral overlying rock structure model of 6305

working face
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Table 4 Specific parameters of key layers
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Fig.10 Comparison of deep deformation of roadway

surrounding rock before and after modification
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Fig.11 Comparison of surface deformation of roadway

surrounding rock before and after modification
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