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Study on design method of roadside filling—wall parameters

based on multi—index test
ZHAO Fei' ,BAI Jianbiao®, LIU Juntao®

(1.No.2 Coal Mine,Yang Quan Coal Industry (Group) Co.,Lid. ,Yangquan 045008, China;2.State Key Laboratory of Coal Resources and Safe Mining,
China University of Mining & Technology , Xuzhou , Jiangsu 221116 , China;3. Shanxi Xinyuan Coal Limited Liability Company, Jinzhong 045400 , China)
Abstract : In order to study the influence of the strength and width of the filling—wall on the deformation of the roadway and determine the
reasonable filling parameters next to the roadway , the model of the filling—wall bearing structure was established.Based on multi—index a-
nalysis test, the four levels of the two factors strength and width of the filling wall were accurately analyzed by comprehensive test design a-
bout the significance of the filling—wall horizontal displacement H, roof subsidence J, coal side horizontal displacement K, floor heave L of
the gob—side entry. The study showed that the two factors of strength and width must be considered when roadside filling parameters were
designed ; the factors of strength and width had significant influence on the index H and L but very slight influence on the indexes J and K,
main indexes H and L were seized, reference index J and K were considered, the interaction of strength and width was considered, the op-
timum combination of filling wall strength was 10 MPa and width was 2 m in No.3107 working face of Xinyuan Coal Mine. The research re-
sults were applied in the No.3107 working face and remarkable control effect of the surrounding rock was achieved.

Key words: roadside filling; strength and width of filling—wall; roadside bearing system; comprehensive test; multi-index analysis
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Fig.1 Model of filling—wall support system
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Table 1 Physical and mechanical parameters in model
- R W AR N i
A o W, BE/ Jis #fs W/
GPa GPa MPa (°) MPa

WHERAE 6.6 2400 246 1.64 2.7 24 1.0
b 5.0 2500 6.00  4.00 3.9 36 2.6
WRIEE 8.0 2400 246 1.64 2.7 24 1.0
P 3.0 1400 1.90 1.26 1.0 17 0.5
b 1.5 2300 2.00 1.33 0.8 20 0.5
FAIENA 4.0 2500 5.80  3.80 3.6 32 2.4
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Fig.2 Model of numerical calculation of No.3107 working face
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Table 2 Factors and levels chart of filling—wall

PSS
KA
e W/m SR S/MPa
1 1.0 15
2 1.5 10
3 2.0 7
4 25 5
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Table 3 Data statistics chart of filling—wall

parameter experment

KF $ b5/ mm
e
w S H J K L
1 1 1 113 298 508 305
2 1 2 164 337 503 127
3 1 3 198 338 508 55
4 1 4 210 341 511 42
5 2 1 162 322 494 395
6 2 2 186 330 504 202
7 2 3 271 335 509 81
8 2 4 317 340 514 48
9 3 1 173 314 484 421
10 3 2 188 324 500 242
11 3 3 276 331 507 132
12 3 4 351 337 515 60
13 4 1 193 309 478 442
14 4 2 197 321 498 274
15 4 3 270 327 506 185
16 4 4 358 336 512 98
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Table 4 Data analysis chart of filling—wall

parameter experment

FEF5r/mm FEHR/mm
4 S 14 §
H, 17125 160.25 7, 328.50  310.75
H, 234.00  183.75 A 33175 328.00
H, 247.00  253.75 T 326.50  332.75
H, 254.50  309.00 I 323.25  338.50
K, 507.50  434.50 L, 13225 390.75
K, 50525  501.25 L, 181.50  211.25
Ky 501.50  507.50 Ly 21375 113.25
K, 498.50  513.00 L, 249.75  62.00
6007 600

& £

38 400F 324001

& ——— . &

= 300 =300

gzoo- ?;7. @ 200}

* 100} 100
0

85750 75 100 125150
FE IR 96 B /m Fo 3 55 /M Pa
(a) WESEBERTMERR (b) WESEBERTVEXR
—=— IR —e— TR T Ui KA —— K
W3 BESEEXNEECLHY WL
Fig.3 The effect Diagram of strength and
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width on roadway displacement
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Table 5 Interaction analysis chart between factors W and S
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Fig.4 Mining and excavation plan
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Fig.5 Roadway surface displacement monitoring curve
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