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Abstract: In order to explore the distribution characteristics of the overlying rock stress field in the floor 
roadway at different locations, FLAC3D software was used to simulate and analyze the surrounding rock 
directly above the floor roadway and the surrounding rock within 15m on both sides of the floor roadway 
when the distance between the floor roadway and the coal roadway and the horizontal distance were changed. 
The stress field distribution characteristics are obtained, and the stress field distribution characteristics of 
different areas directly above and on both sides of the floor roadway are obtained, which provides a theoretical 
basis for the location selection and support of the floor roadway.

1 Overview of the test area 

The floor lane of 213 along the channel is located at the 
level of -850m, which belongs to the mining area of 
Xixiashan, and is not less than 8m below the 213 channel. 
To the east is the west downhill, the 215 bottom tunnel 
and the west return wind down the hill, the west is the BF4 
fault, the west second downhill unmined area, the south is 
the west downhill unmined area, and the north is the 211 
working face mined out area. The purpose of roadway 
excavation: to drain 213 along the channel to ensure that 
the gas does not exceed the limit when 213 is tunneled 
along. The design length is 458m, and the service life is 
about 7 months. The underground elevation of the tunnel 
is -968.449~-999.447m, and the ground elevation is +37m. 
The roadway opens to the west under the first return wind 
from the west, with a net cross-section of 3.8×2.8m. The 
supporting forms are anchors, nets, beams, and anchor 
cables. The excavation is a whole rock, the lithology is 
mainly fine sandstone, gray-white, thin-medium-thick 
layered, calcareous argillaceous cement sandwiched thin 
layered mudstone, the rock is relatively broken, the rock 
strata strike 40-60°, incline SE, dip angle 12°. The mining 
area is B4 coal seam with a coal thickness of 2.6~3.0m. 
The coal seam in this mining area is generally monoclinic. 
The coal seam strikes 40-60°, inclines SW, and dips 10-
13°. The geological structure of this roadway is relatively 
complicated, and 7 faults are exposed during the driving 
process, with a drop of more than 2m, 1; and a drop of 
0.3~1.3m, with 6 faults. 

2 Simulation scheme and parameter 
determination 

The simulation test adopts FLAC3D software, and the 
constitutive relationship of surrounding rock adopts 
Mohr-Coulomb criterion. The relevant parameters of the 
model are the actual parameters of the mining area. The 
simulation scheme is to change the vertical and horizontal 
distance between the floor roadway and the coal roadway 
respectively, extract the vertical stress cloud diagrams of 
the coal roadway roof and floor after the floor roadway 
and coal roadway are excavated, and calculate the vertical 
stress reduction curve. With reference to the existing 
research results  at home and abroad1~5, it obtained the 
distribution characteristics of the overlying rock in the 
floor roadway . The vertical distance between the floor 
roadway and the coal roadway is 8m, 10m, 15m, 25m; the 
horizontal distance between the two is -10m, 0m, 10m, 
20m, and -10 means that the floor roadway is 10m outside 
the coal roadway in the horizontal direction. , 0m 
represents the floor roadway is directly below the coal 
roadway, 10m represents that the floor roadway is 
staggered by 10m in the horizontal direction, and 20m 
represents the floor roadway is staggered by 20m in the 
horizontal direction. 
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3 Stress distribution characteristics in 
the vertical direction 

3.1 Vertical stress cloud diagram of surrounding 
rock of roadway 

When the method distances between floor roadway and 
coal roadway are 8m, 10m, 15m, and 25m respectively, 
after the floor roadway and coal roadway are all excavated, 
the vertical stress cloud diagram of the roof and floor of 
the coal roadway is shown in Figure 1. 

    
(a) 8m             (b) 10m 

    
(c) 15m             (d) 25m 

Figure 1. Vertical stress cloud diagram when the coal roadway 
and floor roadway are at different distances 

3.2 Analysis of stress field distribution 
characteristics 

When the method distance between floor roadway and 
coal roadway is 8m, 10m, 15m, 25m, respectively, by 
extracting stress cloud map data, draw the vertical stress 
reduction curve of coal roadway roof after coal roadway 
excavation when different distances between coal 
roadway and floor roadway are drawn, as shown in Figure 
2. Shown. 

 
(a) Surrounding rock directly above 

 
(b) Surrounding rock on both sides above 

Figure 2. When the coal roadway and the floor roadway are at 
different distances from each other, the vertical stress reduction 
curve of the coal roadway roof after the coal roadway is driven 

It can be seen from Figure 2(a) that after the coal 
roadway is excavated, when the distance between the 
floor roadway and the coal roadway is 8m, 10m, 15m, and 
25m, respectively, within 15m directly above the center 
line of the coal roadway roof, as the floor roadway is away 
from the coal roadway With the increase of the normal 
distance, the vertical stress drop gradually decreases. The 
vertical stress drop difference between the two normal 
distances of 8m and 10m, 10m and 15m, 15m and 25m 
gradually decreases, that is, the normal distance is 8m and 
10m. The vertical stress reduction curves at 15m and 25m 
gradually become dense, indicating that with the increase 
of the distance between the floor roadway and the coal 
roadway, the pressure relief effect of the surrounding rock 
directly above the floor roadway gradually weakens and 
the pressure relief speed gradually slows down. 

It can be seen from Figure 2 (b) that when the distance 
between the floor roadway and the coal roadway is 8m, 
10m, 15m, and 25m respectively, the vertical stresses of 
the surrounding rocks on both sides of the top of the coal 
roadway roof centerline are reduced by 55%, 45%, and 37 
respectively. %, 34%, the farthest impact ranges of the 
upper and lower sides are 6.8m and 7.8m respectively, and 
the slope of the vertical stress reduction curve gradually 
decreases, indicating that as the distance between the floor 
roadway and the coal roadway increases, the unloading of 
the surrounding rocks on the two sides of the floor 
roadway The pressure effect gradually weakens and the 
pressure relief speed gradually slows down. 

 
(a) Surrounding rock directly below 

 
(b) Surrounding rock on both sides below 

Fig. 3. The vertical stress reduction curve of the coal 
roadway floor after the coal roadway is driven in different 

distances 
 

It can be seen from Figure 3 (a) that after the coal 
roadway is excavated, when the distance between the 
floor roadway and the coal roadway is 8m, 10m, 15m, and 
25m respectively, the surrounding rock directly below the 
centerline of the coal roadway floor (between the coal 
roadway and the floor roadway) The vertical stress 
reduction curve presents a "convex" curve, that is, the 
vertical stress reduction in the middle is small, and the 
vertical stress reduction on both sides is large; the pressure 
relief effect is more obvious in the range of 6m below the 
centerline of the coal roadway floor and 6m above the 
centerline of the roof of the floor roadway. It is 
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39%~100%, and the pressure relief degree of the floor 
roadway roof is slightly greater than that of the coal 
roadway roof. 

It can be seen from Figure 3 (b) that when the distance 
between the floor roadway and the coal roadway is 8m, 
10m, 15m, and 25m, the maximum vertical stress 
reduction amplitudes of the surrounding rocks above the 
centerline of the coal roadway floor are 80%, 72%, 62%, 
respectively. %, 51%, the farthest influence range of the 
upper and lower sides is 8.5m and 10m, respectively, and 
the slope of the vertical stress reduction curve gradually 
decreases, indicating that as the distance between the floor 
roadway and the coal roadway increases, the unloading of 
the surrounding rocks on the two sides of the floor 
roadway The pressure effect gradually weakens and the 
pressure relief speed gradually slows down. 

4 Stress distribution characteristics in 
the horizontal direction 

When the floor roadway is located at different horizontal 
distances below the coal roadway, after the floor roadway 
and coal roadway are both excavated, the vertical stress 
cloud diagram of the coal and rock strata above the floor 
roadway is shown in Figure 4. 

   
(a) Right below   (b) Internal error 10m 

   
(c) Internal error 20m  (d) External error 10m 

Figure 4. Vertical stress cloud diagram when the coal 
roadway and floor roadway are at different horizontal distances 

 
It can be seen from Figure 4 (a) that when the floor 

roadway is located directly below the coal roadway, the 
floor roadway has a more obvious decompression effect 
on the overlying coal and rock mass, and after the coal 
roadway is excavated, the coal roadway roof and floor are 
relieved for the second time. , The vertical stress relief 
effect of the roof and floor of the coal road is significant. 
It can be seen from Figure 4 (b) that when the floor 
roadway is located within 10m below the coal roadway, 
the floor roadway basically has no decompression effect 
on the coal roadway, and the right side of the coal 
roadway is located in the stress concentration area of the 
floor roadway and coal roadway. It can be seen from 

Figure 4(c) that when the floor roadway is located 20m 
below the coal roadway, the floor roadway basically has 
no decompression effect on the coal roadway, and has 
little influence on the right side of the coal roadway. It can 
be seen from Figure 4(d) that the pressure relief effect of 
the floor roadway is basically the same when the floor 
roadway is located below the coal roadway when it is 10m 
away from the outside and when it is 10m away from the 
inside. Comprehensive analysis shows that as the 
horizontal distance between the floor roadway and the 
coal roadway increases, the pressure relief effect of the 
floor roadway on the overlying coal and rock mass is 
gradually reduced. When the horizontal distance between 
the two is 10m, the coal roadway and the floor roadway 
have one side. The roadway is located in the stress 
concentration area after the roadway is excavated, which 
is not convenient for roadway maintenance. When the 
floor roadway is located directly below the coal roadway, 
the floor roadway has the best decompression effect on 
the overlying coal and rock mass, and has little effect on 
the two sides of the roadway. 

5 Conclusion 

When the distance between floor roadway and coal 
roadway is 8m, 10m, 15m, 25m, the vertical stress drop of 
surrounding rock directly below the centerline of coal 
roadway floor (between coal roadway and floor roadway) 
presents an "upward convex" curve, that is, the middle is 
vertical. The stress drop is small, and the vertical stress 
drop on both sides is large. The slope of the vertical stress 
reduction curve gradually decreases, indicating that as the 
distance between the floor roadway and the coal roadway 
increases, the pressure relief effect of the surrounding 
rocks of the floor roadway gradually weakens and the 
pressure relief speed gradually slows down. 

As the horizontal distance between the floor roadway 
and the coal roadway increases, the pressure relief effect 
of the floor roadway on the overlying coal and rock mass 
gradually decreases. When the horizontal distance 
between the two is 10m, both the coal roadway and the 
floor roadway have one side of the roadway after the 
roadway is driven. In the stress concentration area, it is 
not convenient for roadway maintenance. When the floor 
roadway is located directly below the coal roadway, the 
floor roadway has the best decompression effect on the 
overlying coal and rock mass, and has little effect on the 
two sides of the roadway. 
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