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Fig.1 Mining engineering plan
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Fig.3 The roof structure of goaf roadway

under roof cutting conditions
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Table 1 Physical and mechanical parameters

of coal and rock layers

y g R W PR R
Ak (kg/m®) fi/  MEE/ Ji/ ?%‘ﬁl/ R/
MPa MPa MPa ) MPa

Ry 2666 1.19 4.55 2.08  30.93 3.11
W 2792 3.73 1.93 2.87  28.16  2.34
Bl RS 2714 6.16 3.52 6.38  35.14 3.13
R 2763 2.98 1.29 3.17  19.91  0.98
AR 2782 1.40 7.94 7.6 38.14  7.61
po 1472 0.86 0.57 1.39  17.22  0.58
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Fig.4 Numerical simulation mode
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Table 2 The stress-strain relationship of goaf

10

o

bearing capacity in the double yield model

o A% R 71/ MPa o A% N Jj /MPa
0.01 0.36 0.12 8.78
0.02 0.75 0.13 10.51
0.03 1.18 0.14 12.64
0.04 1.66 0.15 15.35
0.05 2.20 0.16 18.88
0.06 2.80 0.17 23.69
0.07 3.47 0.18 30.63
0.08 4.24 0.19 41.51
0.09 5.13 0.20 61.02
0.10 6.15 0.21 106.15
0.11 7.35 0.22 324.03
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Fig.5 Inversion of constitutive relationship of

goaf bearing capacity
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Table 3 Parameters of filling materials in goaf
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Fig.6 Vertical stress distribution in tunnel surrounding rock under different upper layer heights
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Fig.7 Distribution of plastic zone and vertical stress peak in

filling materials under the different heights of the upper layer
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Fig.8 Distribution of plastic zone and vertical stress

peak of filling materials with different widths

J2 F1/MPa
—3 29
—2 47

0
1
2.
3.
4.

(d) ﬁr‘?zsm

9 AERESEESGHTEEEEEERNNSHEE

Fig.9 The distributing nephogram of vertical stress in the surrounding rock of tunnel under different widths of backfill
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Fig.10 Schematic diagram of surrounding rock

control scheme for goaf retaining roadway
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Abstract: Aiming at the problems of unclear bearing characteristics and blind parameter selection of combined filling body under
the condition of hard roof cutting, taking 90203 return airway of a coal mine as the research object, theoretical analysis,
numerical simulation and field test were used to study the stress characteristics of combined filling body and the deformation

law of surrounding rock of roadway under the conditions of different width of filling body and different height of upper and
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lower layers of filling body after roof cutting. The superimposed laminate model was established, the stress state and
deformation of the filling body under the condition of roof cutting were analyzed, and the calculation formula of the reasonable
parameters of the combined filling body after roof cutting was given. The results show that with the increase of the height of
the upper layer of the combined filling body, the overall bearing capacity of the filling body undergoes a phased change, and the
stress it bears increases first and then decreases. With the increase of the width of the filling body, the adaptability of the filling
body to the surrounding rock changes, so that the stress it bears shows a non-linear decreasing trend. The practice shows that
during the mining of 90203 working face, the combined filling body of gob-side entry retaining is stable, and the maximum
displacement of the roof and floor of the return airway and the two sides was 307 mm and 319 mm, respectively, which are
within the controllable range.

Key words: Roof cutting and pressure relief, Combined filling body. Gob-side entry retaining, Roadway control





