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Study on Reinforcement Technology of Filling Body for Retaining Roadways Along the Gob with Hard Roof
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Abstract; Aiming at the problems of bulge and instability of filling body in gob side entry retaining with hard roof, taking 15209
working face of lingzhida coal mine as the engineering background, the stability and deformation characteristics of filling body in
gob side entry retaining were analyzed by using numerical simulation and theoretical calculation method of filling body
reinforcement mechanical model, and the composite reinforcement structure of " frame and prestressed split bolt" of filling body
under the condition of blasting and presplitting hard roof was proposed. The research results show that: under the influence of
rotating dynamic load of hard roof, cracks penetrating the inclined direction of the filling body appear in the filling body, and
there are two failure forms of shear and tension. Obvious bulge appears at the top of goaf side and the bottom of retained roadway
side, and the integrity is damaged, which is very prone to instability; The reinforcement component applies prestress on both
sides of the filling body, and the lateral constraint changes from the free surface state to the stress constraint surface state. Its

stiffness and strength are improved, and the range of shear and tensile failure plastic zone is reduced by 76% and 43%
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respectively. There is no bulge on the outside and the internal large crack is significantly reduced, which can make full use of

the stability of the filling body and reduce the sliding and relative displacement of the filling body. In engineering practice, the

lateral and longitudinal deformation of the filling body are 170 mm and 200 mm respectively, maintaining high post peak strength

and good bearing effect, which can provide reference for related projects.
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Fig. 1 Comprehensive lithologic columnar section of
coal seam roof and floor
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Fig.2 Numerical model diagram
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Table 1 Physical and mechanical parameters of
each rock layer and joint

e W PR RN DI RIRE IR A LR
HE /) /GPa /GPa /GPa /MPa /(%)  /MPa
FEAE2 250 178 544 218 18 21 L12
FEAZEL 2550 1.21 7.1 2.9 1.4 18 0.90
EEH 250 178 544 218 L8 21 L12
AT 2550 1004 197 7.9 48 19 2.6
MR 1400 051 255 102 0.8 14 0.5
R 250 10004 197 7.9 48 19 2.6
AR 2500 178 S44 218 18 21 LI2
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Fig.3 Deformation diagram of surrounding rock
gob —side entry retaining after being loaded
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Fig. 4 Distribution of plastic zone inside the filling body
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Fig. 5 Composite reinforcement structure of filling body
frame and prestressed tension anchor rod
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Fig. 6 Schematic diagram of track roadway support
for 15209 working face
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reinforced backfill body
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