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Gob-Side Entry Retaining Technology with
High Water Material Roadside Filling in Cilinshan Coal Mine

SONG Jiangtao
(Cilinshan Coal Industry Co. , Ltd. , Shanzxi Lu’an Mining Group , Changzhi 046000, China)

Abstract:In order to solve the imbalance problems between coal mining and roadway excava-
tion in Cilinshan Mine, gob-side entry retaining engineering practice was carried out in the 9107
working face. By theoretical calculation, the roadside support resistance (8 8 MN/m) for the re-
turn air gateway of the 9107 working face was obtained. By establishing FLAC3D numerical cal-
culation model, the stability of surrounding rock under different conditions, in terms of backfill
width, strength and roof support, was systematically studied. The results show that, when the
high water material with the water-cement mass ratio of 1. 5 is used as the filling material and the
width and height of the filling body is 1. 4 m and 1. 6 m respectively, the stability of the filling
structure can be guaranteed. Based on the actual geological conditions, a high water material
roadside filling structure design, involving pulling anchor, vertical ladder beam combination, and
roof support of support body. is proposed, which could effectively control the horizontal deform-
ation of the filling body and improve the vertical bearing capacity of the roadside support. Field
industrial tests verifies the feasibility of the gob-side entry retaining technology of high-water ma-

terial roadside filling in Cilinshan Coal Mine with a wide range of applications.
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Fig. 2 Support of return air gateway of 9107 working face
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Fig. 3 Mechanical model of gob-side entry retaining
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Fig. 4 Numerical simulation model of 9107 working face
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Table 1 Mechanical parameters of numerical simulation
/m /GPa /MPa /() /MPa

20. 0 10. 00 0. 20 3. 00 30. 00 0. 80

0.8 26. 21 0. 26 8 29 35. 01 4. 43
8% 0.8 5 30 0. 24 2. 14 37. 39 0. 45

0. 2 17. 46 0. 25 7. 84 36. 80 212
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/m /GPa /MPa /() /MPa
11 4 1315 0. 25 4. 06 35. 29 1L 79
4.6 34. 62 0. 27 13. 64 32. 91 5 39
9% 1L 6 5 30 0. 24 2. 14 37. 39 0. 45
30 34, 62 0. 27 13. 64 32. 91 5. 39
8 0 17. 46 0. 25 7. 84 36. 80 212
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Fig. 5 Surrounding rock deformation of stable gob-side entry retaining under different roadway support strengths

6
Fig. 6 Vertical stress distribution of stable gob-side entry retaining under different roadway support strengths
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Fig. 7 Surrounding rock deformation of stable gob-side entry retaining under different roadway support widths
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Fig. 8 Vertical stress distribution of stable gob-side entry retaining under different roadway support widths
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Fig. 11 Auxiliary reinforcement support for gob-side entry retaining
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Fig. 12 Structure of backfill reinforcement support
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Fig. 13 Deformation of roadside Fig. 14 Deformation law of surrounding rock and backfill
backfill during gob-side entry retaining at different positions from the working face
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