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Mechanical and deformation characteristics of gob-side
entry retaining surrounding rock and support methods
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Abstract Taking the gob-side entry retaining at the working face 3311 at Hexi coal mine as the back-
ground and using FLAC?" finite difference program, this paper has calculated and analyzed the distribu-
tion characteristics of stress and deformation in the gob-side entry retaining surrounding rock, filled
wall and coal pillars, and proposed reasonable support methods for the gob-side entry retaining. The re-
search results have shown that: the fierce degree of the vertical stress and horizontal stress change in the
immediate roof is obviously bigger than that in the main roof for the gob-side entry retaining; the me-
chanical change of the surrounding rock and filled wall is obviously influenced by the hysteresis min-
ing-induced stress after the mining of the working face 3311 and the main impact is on the vertical
stress change; at the second mining phase of the working face 3313, the deformation of the roadway sur-
rounding rock caused by the mining influence at this phase is much more sensitive to the influence of
the stress, which means after the action of the second mining stress, while the stress in the filled wall
and the roadway surrounding rock increases moderately, the roadway deformation increases relatively
significantly and is mainly in the form of convergence of floor heave and ribs. The underground test has
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indicated that with the combined support of the bolt, cable bolt and filled wall and optimized onsite
construction, gob-side entry retaining has met the ventilation requirement of the mining face, reduced
the cost of the roadway exaction and realized the rapid advancement of the mining face.
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Fig.1 Floor plan of the gob-side entry retaining
at the working face 3311
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Table 1 Physico-mechanical parameters for calculation
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poesyA (kN.'m,g) R WIRALL smpEs s i Al

GPa MPa MPa  MPa ©)

Jos 14 2.1 033 138 048 26 281
HET 24 4.2 0.30 37.0 180 44 330
B NI 26 11.0 026 850 620 76 420
HEEK 25 4.6 029 390 210 46 330
FEAR 26 11.0 026 850 620 7.6 420
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Fig.2 Layout of support in the haulage roadway 3311
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Fig.3 Layout of the support structures
at the expanding rib section
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Fig.4 Distribution of stress in the filled wall and roadway
surrounding rock after mining at the working face 3311
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Fig.5 Distribution of plastic zone in the filled wall
and roadway surrounding rock after mining at the
working face 3311
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Fig.6 Variation curve of the stress distribution in the immedi-
ate roof according to distance (above roadway 2 m)
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Fig.7 Variation curve of the stress distribution in the main
roof according to distance (above roadway 10 m)
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Fig.8 Distribution of stress in the gob-side entry
retaining surrounding rock and coal pillar after mining
at the working face 3313
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Fig.9 Deformation curve of roof and floor under the twice
mining influence during the gob-side entry retaining
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Fig.10 Deformation curve of the filled wall
and rib close to the coal wall
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Fig.11 Subsidence curve of the filled wall after suffering
twice dynamic pressure
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Table 2 Concrete filling material mixture ratio

R Fikit/kg H 45 HI%
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