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Test and numerical simulation study of deformation of surround-
ing rock in deep roadway
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Abstract: In order to study the deformation and failure characteristics of deep soft rock roadway, taking
the 13-1 coal mining roadway in some coal mine in Huainan mining area as an example, the similar
simulation experiment of the deformation behavior of surrounding rock of deep excavation roadway is
carried out. Based on the Block discrete element method, the numerical model of the surrounding rock of
the deep mining roadway is established, and the deformation characteristics of the surrounding rock during
the excavation are simulated. The results of the similar simulation experiment and numerical simulation
show that the typical characteristics of the surrounding rock are as follows: opening floor heave > two
sides move quantity > roof convergence. The influence of displacement of the surrounding rock under
excavation disturbance is different, and the bottom plate is 3.5m, the roof is 2.45m, the two are 5.5m.
The results of deformation control of deep roadway surrounding rock have important reference meaning.

Key words: deep roadway; surrounding rock; similar simulation experiment; block discrete

element; numerical simulation; deformation characteristics.
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Fig.1 The coal seam columnar section
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Fig.3 The monitoring graph of deformation of the surrounding

rock in roadway
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Tab.1 The physical and mechanical parameters of surrounding rock

Bl & EE LURZ)) b IR L)) JEEE £ PLbisg
g /m /(kg-m?) /GPa /GPa /MPa /° /MPa
WIRIE A 12.0 2250 1.34 2.30 1.87 34 1.83
Y= 2.0 1 690 1.19 2.08 2.11 32 1.76
PN 4.0 1330 0.25 0.36 1.22 30 1.14
WRea 3.0 2260 1.63 2.27 1.92 32 1.75
b A 11.0 2750 3.53 3.39 3.16 36 3.77

xR 2 WERTMREN
Tab.2 The material property of plain strand cable
R AR /m? R R /Pa Prbi B AR E N TR R TESR R &5 o
3.8x10* 100 x 10° 3.10x 10° 1x10° 1x10°
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Fig.4 The numerical model graph of surrounding rock
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