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ABSTRACT

Disclosed is a method for rock burst prevention by active support reinforcement 

and active pressure relief. The method comprises the following steps: A. rating a burst 

tendency based on a comprehensive index method: determining a zone as a general 

5 risk region or a mediate risk region by using a comprehensive index method; B. 

predicting a burst risk region and determining pressure relief borehole parameters in 

real time by using a drill cuttings method: determining borehole parameters of the 

general risk region and the mediate risk region; C. drilling holes after determining 

arrangement patterns of large-diameter pressure relief boreholes according to different 

10 burst risk levels; D. forming a "coal wall-bolt-grouting hole sealing" support 

reinforcement system through a roadway support system; and E. monitoring a 

pressure relief effect of the support reinforcement system: until a required effect of 

preventing bursts by pressure relief is achieved while the support is reinforced. The 

present invention can not only achieve an effect of preventing rock bursts by pressure 

15 relief but also enhance the integrity of a coal wall in a roadway excavation process, 

thereby achieving the objective of rock burst prevention by active support 

reinforcement and active pressure relief.
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METHOD FOR ROCK BURST PREVENTION BY ACTIVE SUPPORT 

REINFORCEMENT AND ACTIVE PRESSURE RELIEF

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a method for rock burst prevention, and 

specifically, to a method for rock burst prevention by active support reinforcement 

and active pressure relief.

Description of Related Art

In recent years, as the coal-mining depth increases gradually, the rock burst 

phenomenon is receiving more attention all over the world. In order to reduce rock 

bursts effectively, common treatment methods at present include pressure relief with 

large-diameter boreholes, coal pressure-relief blasting, roof pressure-relief blasting, 

pressure relief by coal seam water infusion, and other burst prevention measures. 

Pressure relief with large-diameter boreholes is a method for rock burst prevention by 

active pressure relief. According to the principle of "three-dimensional stress transfer", 

a large-diameter borehole causes structural damage to surrounding rock in a deep part 

of a roadway (i.e., surrounding rock near a distal end of the borehole), and a 

weakened zone is thus formed, which causes high stress in surrounding rock in a 

peripheral area of the roadway to transfer to the deep part. As a result, the surrounding 

rock in the peripheral area of the roadway is located in a low stress region. When a 

burst occurs, on one hand, the space of the large-diameter borehole can absorb burst 

pulverized coal and prevent the coal from bursting out; on the other hand, the closure 

of the roof and floor in a pressure relief region produces a "wedge-shaped" resistance 

zone, which can also prevent disasters caused by coal bursts. However, it is found in 

engineering practice that although pressure relief with large-diameter boreholes can 

achieve a good pressure relief effect, the presence of the large-diameter boreholes 

affects the integrity of a coal wall and destroys the self-supporting capability of the 

coal, thus increasing the support difficulty and severely affecting safe production in 

coal mines.
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SUMMARY OF THE INVENTION

In view of the above problems in the prior art, the present invention provides a 

method for rock burst prevention by active support reinforcement and active pressure 

relief, which can not only achieve an effect of preventing rock bursts by pressure 

relief but also enhance the integrity of a coal wall in a roadway excavation process, 

thereby achieving the objective of rock burst prevention by active support 

reinforcement and active pressure relief.

In order to achieve the foregoing objective, the present invention adopts the 

following technical solution: a method for rock burst prevention by active support 

reinforcement and active pressure relief, which specifically includes the following 

steps:

A. Rating a burst tendency based on a comprehensive index method:

Rating is performed by using a comprehensive index method according to 

degrees of influence on a rock burst from geological factors around a mining face in 

danger of bursts and mining technique factors, as well as a rock burst risk status; if a 

burst risk index of a region is less than 0.25, the region is defined as a risk-free region, 

and stoping is performed normally in this case; if the burst risk index is 0.25 to 0.5, 

the region is defined as a general risk region, and pressure needs to be relieved with 

large-diameter boreholes; if the burst risk index is 0.5 to 0.75, the region is defined as 

a mediate risk region, and the density of large-diameter boreholes for pressure relief 

needs to be increased; if the burst risk index is greater than 0.75, the region is defined 

as a high burst risk region, and stoping is stopped in this case;

B. Predicting a burst risk region and used pressure relief borehole parameters in 

real time by using a drill cuttings method:

20 holes with a diameter of 42 mm, a depth of 6 to 8 m and a pitch of 3 to 5 m are 

drilled in a normal-pressure coal seam on the external side of the working face, the 

boreholes being parallel to an inclination direction of the coal seam and having a 

height of 1.0 to 1.2 m to the floor; the amount of pulverized coal per meter of each 

hole is recorded; then a weighted average of the recorded amounts is calculated as a 

standard amount of pulverized coal (normal value), a curve of the standard amount of 

pulverized coal is drawn, and a peak value of the amount of pulverized coal is marked; 
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next, boreholes are drilled at intervals of 3 to 5 m from a coal wall of the working face 

towards two sides of the external roadway, and the amount of pulverized coal per 

meter of each hole is recorded; then the recorded amount is compared with the 

standard amount of pulverized coal to calculate a difference; if the difference is 

greater than twice the normal value, it indicates that the region already has a burst risk, 

and proactive pressure relief needs to be performed;

If the burst risk region is rated as a general risk region in step A, the pressure 

relief borehole parameters are as follows: the borehole depth is not less than 10 m, the 

borehole diameter is not less than 110 mm, and the hole pitch is 4 m; and

If the burst risk region is rated as a mediate risk region in step A, the pressure 

relief borehole parameters are as follows: the borehole depth is not less than 15 m, the 

borehole diameter is not less than 110 mm, and the hole pitch is 3 m;

C. Drilling holes after determining arrangement patterns of large-diameter 

pressure relief boreholes according to different burst risk levels:

If the burst risk region is a general risk region, the arrangement pattern of 

pressure relief boreholes is as follows: in an area covering above 50 m behind the 

excavation heading or in the burst risk region, large-diameter boreholes with a hole 

diameter greater than 110 mm and a hole depth of 10 m are drilled at intervals of 2 to 

3 m, the boreholes being perpendicular to the integrated coal and arranged in a single 

row along the center line of the roadway; two large-diameter boreholes with a hole 

depth of 10 m are arranged at the heading; and

If the burst risk region is a mediate risk region, the arrangement pattern of 

pressure relief boreholes is as follows: in an area covering above 50 m behind the 

excavation heading or in the burst risk region, large-diameter boreholes with a hole 

diameter greater than 110 mm and a hole depth of 20 m are drilled at intervals of 1.5 

m, the boreholes being perpendicular to the coal rib and arranged in a staggered 

pattern, with a distance of 0.8 to 1.5 m to the floor; two large-diameter boreholes with 

a hole depth of 20 m are arranged at the heading;

D. Forming a "coal wall-bolt-grouting hole sealing" support reinforcement 

system through a roadway support system:
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Hollow grouting bolts are installed in the large-diameter pressure relief boreholes 

on two sides of the roadway, a bolt length being slightly greater than a hole sealing 

length; then grouting hole sealing reinforcement is performed, the hole sealing length 

being set to 10 m or 5 m; because the integrity of the coal wall is maintained after 

grouting reinforcement while the coal wall near the boreholes is hardened due to the 

effect of grout, a "coal wall-bolt-grouting hole sealing" support reinforcement system 

is formed; and

E. Monitoring a pressure relief effect of the support reinforcement system:

Rock bursts are monitored through multiple drill cuttings measuring points 

arranged in step B; if the pressure relief effect of the support reinforcement system 

does not achieve an effect of lowering the level of the burst risk region, step C is 

performed again to further increase the drilling density, thus ensuring the pressure 

relief effect of the pressure relief boreholes; after the interior of each pressure relief 

borehole is adequately broken up, the drill cuttings method in step B is further 

performed at the intact coal wall near the pressure relief borehole to monitor rock 

bursts; if the effect of lowering the level of the burst risk region is still not achieved, 

steps C and D are repeated to drill holes and perform the grouting hole sealing method 

again, until the required effect of preventing bursts by pressure relief is achieved 

while the performance of support reinforcement is achieved.

Compared with the prior art, the present invention combines the rock burst 

prevention by active pressure relief with an active support system. Grouting bolts are 

installed in the large-diameter pressure relief boreholes for grouting hole sealing, so 

that the stability of two sides of the roadway is improved. Meanwhile, the 

large-diameter pressure relief boreholes are retained, so that the effect of pressure 

relief by boreholes can still be achieved. Therefore, the present invention not only can 

achieve the effect of rock burst prevention by active pressure relief but also can 

realize the active support function, thus guaranteeing safe production in coal mines.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of a plane layout along a roadway excavation 

direction according to the present invention;



5

5

10

15

20

25

FIG. 2 is a schematic diagram of a cross-sectional layout along a roadway 

excavation direction according to the present invention;

FIG. 3 is a schematic diagram of a layout pattern of large-diameter pressure relief 

boreholes according to the present invention; and

FIG. 4 is a schematic diagram of hole sealing grouting with a grouting bolt 

according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is further described below.

As shown in FIG. 1 to FIG. 4, the present invention specifically includes the 

following steps:

A. Rate a burst tendency based on a comprehensive index method:

Rating is performed by using a comprehensive index method according to a rock 

burst risk status as well as degrees of influence on a rock burst from geological factors 

around a mining face in danger of bursts and mining technique factors; if a burst risk 

index of a region is less than 0.25, the region is defined as a risk-free region, and 

stoping is performed normally in this case; if the burst risk index is 0.25 to 0.5, the 

region is defined as a general risk region, and pressure needs to be relieved with 

large-diameter boreholes; if the burst risk index is 0.5 to 0.75, the region is defined as 

a mediate risk region, and the density of large-diameter boreholes for pressure relief 

needs to be increased; if the burst risk index is greater than 0.75, the region is defined 

as a high burst risk region, and stoping is stopped in this case.

B. Predict a burst risk region and used pressure relief borehole parameters in real 

time by using a drill cuttings method:

20 holes with a diameter of 42 mm, a depth of 6 to 8 m and a pitch of 3 to 5 m are 

drilled in a normal-pressure coal seam on the external side of the working face, where 

the boreholes are parallel to an inclination direction of the coal seam and have a 

height of 1.0 to 1.2 m to the floor; the amount of pulverized coal per meter of each 

hole is recorded; then a weighted average of the recorded amounts is calculated as a 

standard amount of pulverized coal (normal value), a curve of the standard amount of 
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pulverized coal is drawn, and a peak value of the amount of pulverized coal is marked; 

next, boreholes are drilled at intervals of 3 to 5 m from a coal wall of the working face 

towards two sides of the external roadway, and the amount of pulverized coal per 

meter of each hole is recorded; then the recorded amount is compared with the 

standard amount of pulverized coal to calculate a difference; if the difference is 

greater than twice the normal value, it indicates that the region already has a burst risk, 

and proactive pressure relief needs to be performed.

If the burst risk region is rated as a general risk region in step A, the pressure 

relief borehole parameters are as follows: the borehole depth is not less than 10 m, the 

borehole diameter is not less than 110 mm, and the hole pitch is 4 m.

If the burst risk region is rated as a mediate risk region in step A, the pressure 

relief borehole parameters are as follows: the borehole depth is not less than 15 m, the 

borehole diameter is not less than 110 mm, and the hole pitch is 3 m.

C. Drill holes after determining arrangement patterns of large-diameter pressure 

relief boreholes according to different burst risk levels:

If the burst risk region is a general risk region, the arrangement pattern of 

pressure relief boreholes is as follows: in an area covering above 50 m behind the 

excavation heading or in the burst risk region, large-diameter boreholes with a hole 

diameter greater than 110 mm and a hole depth of 10 m are drilled at intervals of 2 to 

3 m, where the boreholes are perpendicular to the coal rib and arranged in a single 

row along the center line of the roadway; two large-diameter boreholes with a hole 

depth of 10 m are arranged at the heading.

If the burst risk region is a mediate risk region, the arrangement pattern of 

pressure relief boreholes is as follows: in an area covering above 50 m behind the 

excavation heading or in the burst risk region, large-diameter boreholes with a hole 

diameter greater than 110 mm and a hole depth of 20 m are drilled at intervals of 1.5 

m, where the boreholes are perpendicular to the integrated coal and arranged in a 

staggered pattern, with a distance of 0.8 to 1.5 m to the floor; two large-diameter 

boreholes with a hole depth of 20 m are arranged at the heading;

D. Form a "coal wall-bolt-grouting hole sealing" support reinforcement system 

through a roadway support system:



7

Hollow grouting bolts are installed in the large-diameter pressure relief boreholes 

on two sides of the roadway, a bolt length being slightly greater than a hole sealing 

length; then grouting hole sealing reinforcement is performed, the hole sealing length 

being set to 10 m or 5 m; because the integrity of the coal wall is maintained after 

5 grouting reinforcement while the coal wall near the boreholes is hardened due to the 

effect of grout, a "coal wall-bolt-grouting hole sealing" support reinforcement system 

is formed; and

E. Monitor a pressure relief effect of the support reinforcement system:

Rock bursts are monitored through multiple drill cuttings measuring points arranged 

10 in step B; if the pressure relief effect of the support reinforcement system does not 

achieve an effect of lowering the level of the burst risk region, step C is performed 

again to further increase the drilling density, thus ensuring the pressure relief effect of 

the pressure relief boreholes; after the interior of each pressure relief borehole is 

adequately broken up, the drill cuttings method in step B is further performed at the 

15 intact coal wall near the pressure relief borehole to monitor rock bursts; if the effect of 

lowering the level of the burst risk region is still not achieved, steps C and D are 

repeated to drill holes and perform the grouting hole sealing method again, until the 

required effect of preventing bursts by pressure relief is achieved while the 

performance of support reinforcement is achieved.
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What is claimed is:

1. A method for rock burst prevention by active support reinforcement and active 

pressure relief, specifically comprising the following steps:

A. Rating a burst tendency based on a comprehensive index method:

rating is performed by using a comprehensive index method according to a rock burst 

risk status as well as degrees of influence on a rock burst from geological factors 

around a mining face in danger of bursts and mining technique factors; if a burst risk 

index of a region is less than 0.25, it is defined as a risk-free region, and stoping is 

performed normally in this case without the need for pressure relief; if the burst risk 

index is 0.25 to 0.5, the region is defined as a general risk region; if the burst risk 

index is 0.5 to 0.75, the region is defined as a mediate risk region; if the burst risk 

index is greater than 0.75, the region is defined as a high burst risk region, and stoping 

is stopped in this case;

B. Predicting a burst risk region and used pressure relief borehole parameters in real 

time by using a drill cuttings method:

20 holes with a diameter of 42 mm, a depth of 6 to 8 m and a pitch of 3 to 5 m are 

drilled in a normal-pressure coal seam on the external side of the working face, the 

boreholes being parallel to an inclination direction of the coal seam and having a 

height of 1.0 to 1.2 m to the floor; the amount of pulverized coal per meter of each 

hole is recorded; then a weighted average of the recorded amounts is calculated as a 

standard amount of pulverized coal, a curve of the standard amount of pulverized coal 

is drawn, and a peak value of the amount of pulverized coal is marked; next, 

boreholes are drilled at intervals of 3 to 5 m from a coal wall of the working face 

towards two sides of the external roadway, and the amount of pulverized coal per 

meter of each hole is recorded; then the recorded amount is compared with the 

standard amount of pulverized coal to calculate a difference; if the difference is 

greater than twice a normal value, it indicates that the region already has a burst risk;

if the burst risk region is rated as a general risk region in step A, the pressure relief 
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borehole parameters are as follows: the borehole depth is not less than 10 m, the 

borehole diameter is not less than 110 mm, and the hole pitch is 4 m; and

if the burst risk region is rated as a mediate risk region in step A, the pressure relief 

borehole parameters are as follows: the borehole depth is not less than 15 m, the 

borehole diameter is not less than 110 mm, and the hole pitch is 3 m;

C. Drilling holes after determining arrangement patterns of large-diameter pressure 

relief boreholes according to different burst risk levels:

if the burst risk region is a general risk region, the arrangement pattern of pressure 

relief boreholes is as follows: in an area covering above 50 m behind the excavation 

heading or in the burst risk region, large-diameter boreholes with a hole diameter 

greater than 110 mm and a hole depth of 10 m are drilled at intervals of 2 to 3 m, the 

boreholes being perpendicular to the integrated coal and arranged in a single row 

along the center line of the roadway; two large-diameter boreholes with a hole depth 

of 10 m are arranged at the heading; and

if the burst risk region is a mediate risk region, the arrangement pattern of pressure 

relief boreholes is as follows: in an area covering above 50 m behind the excavation 

heading or in the burst risk region, large-diameter boreholes with a hole diameter 

greater than 110 mm and a hole depth of 20 m are drilled at intervals of 1.5 m, the 

boreholes being perpendicular to the integrated coal and arranged in a staggered 

pattern, with a distance of 0.8 to 1.5 m to the floor; two large-diameter boreholes with 

a hole depth of 20 m are arranged at the heading;

D. Forming a "coal wall-bolt-grouting hole sealing" support reinforcement system 

through a roadway support system:

Hollow grouting bolts are installed in the large-diameter pressure relief boreholes on 

two sides of the roadway, a bolt length being slightly greater than a hole sealing 

length; then grouting hole sealing reinforcement is performed, the hole sealing length 

being set to 10 m or 5 m; because the integrity of the coal wall is maintained after 

grouting reinforcement while the coal wall near the boreholes is hardened due to the 
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effect of grout, a "coal wall-bolt-grouting hole sealing" support reinforcement system 

is formed; and

E. Monitoring a pressure relief effect of the support reinforcement system:

rock bursts are monitored through multiple drill cuttings measuring points arranged in 

5 step B; if the pressure relief effect of the support reinforcement system does not 

achieve an effect of lowering the level of the burst risk region, step C is performed 

again to further increase the drilling density, thus ensuring the pressure relief effect of 

the pressure relief boreholes; after the interior of each pressure relief borehole is 

adequately broken up, the drill cuttings method in step B is further performed at the 

10 intact coal wall near the pressure relief borehole to monitor rock bursts; if the effect of 

lowering the level of the burst risk region is still not achieved, steps C and D are 

repeated to drill holes and perform the grouting hole sealing method again, until the 

required effect of preventing bursts by pressure relief is achieved while the 

performance of support reinforcement is achieved.
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FIG.l

Hole depth: 20 m

Hole sealing length: 10 m

FIG.2
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FIG.3

Hole depth: 20 m

P //////////////////.

Hole sealing length: 10 m

FIG.4


