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Study on optimization of key parameters of thick hard roof cutting and

retaining roadway in inclined coal seam
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Abstract: To address stress concentration in mining roadways, particularly in the inclined, thick, and hard roof, and lessen the impact of
sudden overlying strata collapse, a comprehensive study was conducted on the 1301N transport roadway in No.6 Great Wall Mine. The re-
search utilized various methods such as theoretical analysis, numerical simulation, and field monitoring to optimize the key parameters of
roof cutting and roadway retaining, leading to improved control of the surrounding rock and reduced risk of impact disturbance. Firstly,
based on field geological data, the theoretical minimum roof-cutting height and angle of the 1301N transportation gateway were calculated
using the coefficient of rock crushing and swelling and masonry beam theory. Furthermore, in order to confirm and enhance the accuracy
of the theoretical findings, we utilized PFC*® numerical software to create a model of the roof-cutting retaining roadway situated in the

No.1301N working face. By employing the control variable approach, we studied the response characteristics of roof stress, displacement,
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and surrounding rock fabric tensor of the retaining roadway at various roof-cutting heights and angles. The analysis results indicate a logar-

ithmic relationship between cutting height and pressure relief effect. The effect increases with height, but growth amplitude decreases.

There is an “S” growth relationship between the roof-cutting angle and the pressure relief effect. The pressure relief effect first increases

and then decreases with the increase of the roof-cutting height. The change law between pressure relief parameters and pressure relief ef-

fect reveals that there is an optimal value for the selection of the roof-cutting height and an optimal solution for the selection of the roof-

cutting angle. Based on the results of theoretical analysis and numerical simulation, it is determined that the most suitable roof-cutting

height is 13 m, and the optimal roof-cutting angle is 10°. The field monitoring shows that the control effect of the surrounding rock under

the roof-cutting parameters is good, and the deformation of the surrounding rock of the retaining roadway is small. It can effectively meet

the mining demand of the next working face and verifies the effectiveness of optimizing the roof-cutting parameters. This provides a theor-

etical basis and practical reference for the selection of the parameters of roof cutting and retaining roadway under similar geological condi-

tions.

Key words: gob-side entry retaining; roof cutting and pressure relief; inclined coal seams; thick and hard roof; roof-cutting height; roof-

cutting angle
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Table 2 Meso-particle parameters of the particle flow mod-
el of roadway surrounding rock

LR B (kg m ) SRMERIR/GPa WM RIEE RS

bRy 2618 25.4 125 0.46
kRS 2559 9.61 1.25 0.50
Wb 2618 25.4 1.25 0.46
o dpivine=y 2650 6.58 1.25 0.30
W2 1376 2.12 125 0.40
biatiEey 2618 25.4 1.25 0.46




SRTISPAR (UM S A TR L) T B A OGS BT

2024 455 5 A

®3 BERARERMANEMATSH
Table 3 Meso-interface contact parameters of particle flow
model of roadway surrounding rock

PPk UROREL BRI/

ARG GPa MPa MPa PR 11/(°)
MHbE 25.4 4.1 1.7 47
T A 9.61 33 1.6 45
Wb 25.4 4.1 1.7 47
e A 6.58 2.5 1.3 32
)= 2.12 1.3 0.6 30
itees 254 4.1 1.7 47
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Fig.10 Time-step-stress evolution law diagram of roof
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Fig.11 Diagram of stress evolution of the roof after roof cutting
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Fig.12 Displacement nephogram of overlying strata with different roof-cutting heights
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Table 4 Statistical of maximum subsidence of roof
under different cutting heights
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Fig.16 Contrast diagram of the fabric tensor of the roadway with different roof-cutting heights
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Fig.17 Time-step-stress law diagram of different roof-cutting

angles
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Fig.18 Roof subsidence law with different roof-cutting angles
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Fig.19 Contrast diagram of local stress tensor in roadways with different roof-cutting angles
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