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Abstract : In view of the risk of instability of surrounding rock and water inrush along the roadway excavated in water—bearing gob in gently
inclined coal seams,and in order to analyze and evaluate the damage laws and anti—water rupture capabilities of the waterproof coal pillars
and surrounding coal seams,the optimal support control technology for roadway along gob was obtained.Based on the theoretical research
and field practice of coal pillar retention along roadway excavation, the theoretical calculation of the width of coal pillar retention in roadway
excavation along water—bearing gob was studied and the fluid—solid coupling—mechanical reaction of the coal pillars in roadway protection
was analyzed comprehensively by using orthogonal test design and FLAC® numerical simulation method.The sensitivity of factors affecting
the stability of roadway pillars and the width of coal pillars in different roadways were analyzed.The distribution characteristics of stress
field , displacement field , pore water pressure of surrounding rock and their effects were optimized under different supporting parameters.The
research results show that: under the situation of coal pillars with a width of 12 to 18 m,a head pressure of 0 to 0.3 MPa,and a coal seam
inclination of 2° to 10°,the primary and secondary order of the factors affecting the stability of coal pillars in roadway protection is: water
pressure>coal seam dip angle>coal pillar width; under the action of the maximum head pressure, the reasonable width of the coal pillar for
protecting the roadway is 12 m; the optimal support parameters of No.2214 return air roadway are determined.Underground industrial tests

have verified the safety and economy of retaining coal pillars with a width of 12 m.The displacement of surrounding rock surface along emp-
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ty roadways with active and passive combined support parameters is within the allowable range of the project.

Key words : roadway driving along the gob; fluid—structure coupling; orthogonal test; pore water pressure
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Table 2 Test plan orthogonal table L, (4°)
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1 1 1 1
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3 1 3 3
4 1 4 4
5 2 1 2
6 2 2 1
7 2 3 4
8 2 4 3
9 3 1 3
10 3 2 4
11 3 3 1
12 3 4 2
13 4 1 4
14 4 2 3
15 4 3 2
16 4 4 1
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Table 3 Mechanical parameters of each rock layer

e PR LIRPIE i 74 PN EE 5 £ FHES /DAL BiER L
Eeye= Ak
= #/GPa /GPa (kg - m™) o/ (°) C/MPa JE/MPa B/ (nm - s7") ’

AP 1 1.2 1.7 2 630 35 13.8 30.8 0.800 0.50
e 1 3.1 1.7 2 580 35 11.2 13.7 0.006 0.35
AN A 2 1.0 1.6 2 630 36 12.5 10.0 0.006 0.50
WS 2 1.0 1.7 2 600 38 12.7 13.4 9.000 0.35
ok b 1.1 1.7 2 580 35 11.2 13.7 0.006 0.45
b 1.9 1.3 2 463 26 3.2 3.9 50.000 0.40
EiliEe 2.8 2.3 2570 26 3.4 3.7 0.006 0.30
HHAbA 2 2.7 2.3 2 630 21 2.7 2.7 0.800 0.50
e 3 2.6 2.4 2 600 19 1.6 1.6 0.800 0.35
2 I 0.5 0.1 1 390 29.8 2.0 1.0 0.500 0.50
LB s 1.8 1.4 2 580 22 4.3 43 65.000 0.35
A 1.7 1.3 2 416 25 7.5 7.3 65.000 0.40
34 1.1 1.6 1 390 36 3.1 2.8 80.000 0.50
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Table 5 Variance analysis results
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