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Green coordinated mining technology of strip mining roadway backfilling method

BAI Erhu',GUO Wenbing'*,TAN Yi'*, YANG Daming'

(1. School of Energy Science and Engineering ,Henan Polytechnic University , Jiaozuo 454000, China; 2. Collaborative Innovative Center of Coal Safety Pro-
duction in Henan Province , Jiaozuo 454000, China)

Abstract:In order to reduce the damage of surface and ecological environment in Northwest China caused by high-in-
tensity mining,a new coordinated mining method mixed with “strip mining roadway backfilling method” of partial min-
ing was proposed according to the advantages of strip mining method and backfill mining method. The theoretical anal-
ysis and physical simulation method were used. Then the principle of determining the width left of strip mining, the fill-
ing width in gob-side entry retaining and the filling rate were given. Meanwhile , the mechanism of coal pillar stability
improved by filling body and the overburden stability of backfill mining were also analyzed. The condition of 22407
work face in Halagou coal mine was taken as a model for the research,and the reasonable mining parameters were de-
termined and the numerical simulation was carried out. The results demonstrated that the maximum subsidence of the
No. 4 sub-key strata was 12 mm after the mining size reached critical extraction. It also inferred that there was no sub-
sidence on the surface, which achieved a good control effect of surface subsidence. The technology provides a new
mean to reduce the cost of backfilling and protect the ecological environment.

Key words: “strip mining roadway backfilling” method ;strip pillars ;surface subsidence ;ecological environment
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Fig. 1 Schematic diagram of harmonic mining with strip
mining roadway backfilling
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Fig. 2  Stress distribution of surrounding rock and improvement
mechanism of coal pillar performance
A B AA ST A RE RV, A T
PUBRANTR ARSI R AR AT 55 s, B AR
BT AR A AR AR 55 SR S |, FedEA
TERSE IR o3 40 1T AR oy R R F BB T A
507 A SCHEAE T T SR B SZAP Tt AH 25 T 7 RS O
G T 200 F R TR RO R 1 A5 A/ T
BBV, AL Y R BRE ) F,, A5 2 1 AH I
o, N YRS B R AR BORR E 1 B e AR
WO, F I FEBUA MU RE & SRR R
BN, RV A% T R 58 BE /N T TOUR RN I8 B 14 i
P&, FE IS A AR I, FE AR 25 th TR BRI A
RSP B0 A AR, PRI S AR 470 T i 7 i fe—
TE Y ZEAE
M1 2 TR, SRR I BRI i S AT FL, 5
FEIEIA A B TR R R S R A G MR 2 B
AR L I T A 0, S Nl 3 s i SR SR
IR TSR TR . (D A X Ay A S s
PRI 24 50 73 A 5 Q) FESFLAR B Sy BEAE S0
YBUESR , ST AR TE R AT S5 T b TRE IR
@ BFFEAE-TH N A OL T #E4T



24 #H 2

F ® 2018 4F45 43 %

Pkt ¥ : !f,
| al2 | b B al2

K3 FRIUASOR R IR
Fig.3 Model of abutment pressure of filling wall
L3 AT SR A 55 sl Bl o R R
FE HRZS XN IS V%, I8 3 G2 R &R stis
AR Ry AT W OCHE )2 LA A E 2 2 A, D 2

oIl = %kbL S y.h, (1)

K, L A ATERKE  m; ARSI m;o, H
FEYEAR ) S T, MPa; b & R Sa i  m kN
GCRFEI 25y, W i BEZNAE, MN/m’, )\
BTG @ EARUE KR, W i B
JZIRE m,

A (1) TR FE SR BT L KR 58 b —E Y
TEOUT A5l FE AR B8 A S50 7R 4808 5 AT , 75 1
INFEEUAR SORIE S o, BUIMFEEURRTERE [, o,
MR/ E B T SRR 3 S PUE R, R
Bh—TE I EEX R L AT 0L 8 FE A A 35
B R HERERE /RN TR 28 B Y ek
PO R BE — i I, P e 38 SRR S T 1 R OR B 5
AR FE S RAR AR, B 2 (a) T, St
FE 7 S AFAE N 4R TP X T S B e A R 3 B 5 3
TR T 5 1 T g, TR I 7E 52 B g H v 348 T 38 ek Xof
5 18 TR R4 768 2% o 1 B X6 e SFLAA SR R 8 A 52
P R RS Rk, T R b Y
A TE B B AE R B O RRE

R, 3 B =0T A i 2 B AR S HOR e
BCAES AR 38 5 1 5 B AR R 2 [
T ARG & T 6 ~7 m S e AR FA
FEHIMERE , PRI, 7E 6 m DU IEZ CA vl I =
BRARRE AT X T PEER A DX, FE R ] R TR

= HC R T AR S i ARV, B T KRV
TR FELTR AT B, S W P22 4, 7] %) A8 T8 R IR A
I S e A T R BOR A R AR BE LA S
BREA TSI A4S 55 S AR ) 5 X o AR
DT, B TR IR R AR, Al i i DL o B R
e SR TR+ T I
2.2 EBRBEHFEERARDNT
TE AR S R SE UG , TR T 4625 e i

Wras B AR P EOR | Fe AR B A A B A Rl 4k 5
BARGE U R PR AR TE AT FR ) HL AR R 2 XA
PEYE  BLR TR AT BN 1 (b) Fis, LIS Ik
PN A TE A S — R RR AR T (RIS AR AT, X T AR
T J 7 R 2s DX B W A A6 3 R AT A Fe L, A X iy
PRERE DS, BT SRR — 2 B R DAL, T 4%
ks Hig Y TS B —E A I R UL, X
FRILRT , A I T0UA ™ A B8 B R A T 2 1k ok
T8 N AR 932 8l , LA/ D%t sk i e 7y, A 25
B TESHEH, B A S R R R ) 23
A [ SE CRIE 72 T AR TR TR 5 2 A 2 A 1

WA M I T S B R T AR i
R (5 MPa 24 JE AT 35 7 ~8 MPa), 7EA BT
AT T BT R IG , SRR RRE M B FEHUR 25 X
PRI RELfiff 7R AR 9 7R R BE AR TR U0 ROk i
SNUITGRE T, B ik S 48 25 e e JHL A e T il ™ A A
INESJZ DAL N AR 5 S SRR R 7 A2 2, [RDF IA)
FrSEREA AR SR AR S 005 R T R T RE
TR A 2 RS SR | v A AURIE Fe R S B A R
PRI, AR () FESETF RAEFEIS ER AT TR

3 “EXRBEREXRFREAXE

FRE L 434, BLLAWS B yA M8 22407 T AE 1
JE A A RG0SR« AR B S L UM RS A
PR E PEHA T3 0T, 2% TAR T2 -3 RS 5.4 m, 1
SRS 10 ~3° SERHRYR 136 m, T A4 T 0] 5 2 D e
TOENS.6 m, HAET N 6.7 m (BT A, HIEIE N
5.8 m D, AR FEIELR ) FEAEL R (] A 3k £
Sy FEARUAR DR & AR AR T R AR T | & TR P55, T Akl
TR T 55 0 B sndi, A&l 4 i,

K4 B3oBRBURE
Fig. 4 Sketch map of sublevel filling
3.1 BHERXBENHEHE
X 22407 TAE 5 V% IR BT 0 R
AP AT SRS DX TRUAR, H R B 8 A T R s TR B
PEVR LG, I ELTE AT TR 4 14 380 TUAS rr A PR By SR B2



SRR

FI IR AR Aok BB SRR SR DM PR 25

B A 222898 B V&, TE L 0 WX (i e R 48 i 8l 22 %)
PR As SN D3 2 Al R AE 3  [RIs) el
UL B AR 7% TR AR B4R, R b T AR 1 SE e
TR — BB G , X TOUARCR AL T R el 1 7 7 5 )
TR, 25 R T AR %4 R A RE B S H
TR A0 YR BT S A5 PR] LM o 52 565 2 3 96 o T A T
T RETF SR I 75 1A B IO A 7 AR, O DN A T
e R P A TR IR A b e TR S e S 4
] 5 037 S AT X LY, 3 — 2350 B THOR A Yk b 24
VO

IR A (KXTEXF =4 mx0.3 mx2.2 m) 5
TAE R, W BB AR L LG . JLAT AR 1
100, B AHALN 12 10, 2 ALK 0. 6, 5 B 5 5k
BEEEARL A 0. 006, B M A 341 5 1) 22 FF4% , %
T LR L —bifi (KR 1Y 260 m) , [R]H Shy 5 42
VT SEBRITRAF I, B R TIFHE 20 em LA 21 B850,
B J5 R R HEDE 15 em, I £E X 50 2 B v il B A4 R
W 0SS I HERS . BT R 3 F i £k
e s fis .,

0.5
1.0 F
15¢
E20¢f
m J
2R B e g
1= UL S —e— SR 1R % 524K
S 30F IR v AR e BRSIR
—~— FOIR - FTIR —e— 8K
357 o FOWR e FI0K e 11K
OBI3IK O 1A o 15K 16K

401 - FITR o FEI8K & H10K o H20K

4.5 _ L L L L ]

-120 -80 —40 0 40 80 120 160 200 240 280
FELCR I PE 2 /m

B5  EEb A R
Fig. 5 Dynamic subsidence curves of surface in simulation

HR A4 SRS SL 235 SR m] 0, T AR TG e AR S
Bk EAHE R 10 ~12 m,F30 11 m R KT UL
H°4 3.5 m; bR HIVE 224 0. 24 m B B ALLE;id
T B S JE R A B2 R 10,2 m, MR Bk
TFUUE 3. 35 m, It 220 0.2 m I G B 2448, ik
IO A5 R 5 SCIN A — 2, fh b T R g A5 21 1Y T AR
WIR Wi 0 35 m B — @ A5 R, R, AR R
S TR SR B SE T R T A T TOUAR 5 v 1 O
CEAHE R BT R 30 m, M B A BB
2. 15 B X3RN 73. 3% , HR 55 /N T TR IR Wi 4 45
PR W R AR,
3.2 BEREZEENHE

FEFTIEMRE SR B 9 s N S e R BT,

s A A NRUE 5 BRI RSH %)
KR, FUIHUARAY T BE AN 25 B A AR 1) 256
FE RN, TR A 2 T 1R A5ty HEAE s 14 7 1
Tt SN T IR S8 UG A SRR 9 58 B X B
TR B PE R

DL H B S 80T 0, AR 5 4 E R, T
MRS 2x Wi 24, TR) s el S BE T A i JF R 4T 455 78
WU AEAER A X1 B A BT b i o it — 25 43
b, BEERMTFHRFEANRE, —BIENT, Tk
iR, R AR 1B B )RR AR 1) i
FI RN ARRE A 0 B A 30, FE 320 At AR 1 1 1
K,

R TAET 1055 2 H1 242800, 56
T HZMIEATA 0. 82 MPa, fUAZ (1) AT 15 FE I 58 i
1°43.5 m, AL, % 3 [0 % 40 BERE i k47 70 3
TFoRe, i e JREAT: 00 98 1 DX BSR4 X 5
3.6 m, N T HEINFTIA R AR MBTAETE RE F1, AT X
FEIAACR U R S 3 AR, B 20 R A 55 TR 1)
HHTEE RN 4.0 m,
3.3 REXRMHE

TR R AR 7R ARIE ST IR ST, T
HURJE B AR ol G bR UUE AR A S5
(R CHEAE b , B RAE R A5 X Y SE PR TR, I i 78
JEUA 5 TOUM [71] 5 28 A 2% Ml e e SHE 6T T AL £14) S #5555
e, TRV B2 56 2R B b R DA P R E O 43R, 4R
Jia P8 LT 2% A AR T IR OR 52 RS A TR
FHh 80% I, KT 1. 08 m, ¥ FULRECH 1 %
B M TRAFA T U0 1. 08 m, A A fE ST 45761
DR S A R ARSI R H 1, ik, X 78
HURIA T RE

X1 FE UM [F] 2 R 0 SR I T 7, FRILM 5, R
25 X T TR LA 25 BB /N | 25 B 37 20 25 T /) | B
AT Sz A= 5 i AE T R R /N | %o S22 e L A -
JEEE IR BT, SRR, WIERBL 575
DA PR AR S A8 1R B B A 2R R sh LA
[ B} FE IR0 =, BT 0 1 TR A B 2 | SE AR
e AFREDN TR 28 X AR SRS 5, 78 34 B AH [F) 2%
SRIG RN, 25 FRIRL I A A FRAIK . # FE IR AT
I, B e Vs TE Kot 36 s IS 4 5 3R B, RN UIR 2%
HAS T FLAA AR B P ARSI H ), Wk, 7T
BURE RN T E AR BREI R f e P, ]
B BRI E AN

le]H

=1 - 2
K 1. 52mbgtan Beos o (2)

i, AFEHCR  m NIRJZIEE 5. 4 myH RIRJER




26 #H £

F ® 2018 4F45 43 %

R,136 m; [ e | M Hb RN Y) eV e KK 2R AE,
2mm/m; b KR RELL0.3;9 0T UTLRE,
0. 65;tan B A EEFZMMAIEY], 1. 6; AIEZHIS 30,

WRPEH I HFR 4, 7T R 9 =0.9, HR T
P Tt BRPS VR A 0, N AT BB o 7 7o R 25 X
IR,

4 EHEREFREEREUSHT
FR 4 B FL AR R 7 R SF 4 160 m x 100 m X

42 m (RxFixy) BRRARL, SR 58 5 B BEMRRE 5 )5

328 30 m  BEHABAN 2571 B A A AL Y [0 oR:,
M 45 88 20 m AJERE | B0 DU & s 2L it fin 7K SF- 24
W, TR REE DR, LR RN S R, FEAR A
i YN 2 MPa 1) 35 12 A, 45 5% 8 HLIARCR H X
VD Ry B A ST ), e LA B e 5
7 MPa, B W TAET TR FTHL, AT Fo 4R HL 0. 93, 45
S FEIELAAR A R S 3 SR UM I 1) S B R, R X
A AL HER T IR oR N, LA 45 25 FE A g i) FExT e
Ty 2Rezs X R AR S AT e i, Bl A2 S
BILER 1,

®1 IEESEEENSH

Table 1 Parameters of mining strata

YA KHE/(KN - m™) HiE/MPa HLh/ MPa AR R/ GPa FEL/Nz4 BB S/MPa NEEBES/(°)
Wb 24.6 40.6 2.30 35 0.25 23.8 22.3
ARiRD 25.0 44.6 2.80 32 0.28 19.4 35.7
qiwb/ 1Lk 25.0 44.6 2.80 32 0.28 19.2 27.2
HoRL D 23.9 45.3 2.50 33 0.25 13.6 30. 1
YIkrb 25.0 44.6 2.80 32 0.28 19. 4 35.7
WA 22.5 22.8 3.53 23 0.28 19.1 26. 1
kb 23.9 45.3 2.50 33 0.25 15.8 28.7
WA 24.6 40.6 2.30 35 0.25 23.8 22.3
2-2 12 14.3 10.5 0. 60 15 0.35 19.3 24.5
bty 24.6 40.6 2.30 35 0.25 23.8 22.3
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