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Abstract

In order to ensure the efficiency of backfill mining to suppress the surface subsidence, by taking
the 7608 backfill mining working face in Xingtai Coal Mine as the mining engineering background,
the theoretical analysis, numerical simulation and field monitoring methods were used to study
the effect of the compression ratio of backfill on the surface subsidence. The study obtains the
corresponding relationship between the compression ratio of the backfill and the surface subsi-
dence, and provides a reliable scheme for the control of the surface subsidence in Xingtai Coal
Mine. It provides a theoretical guidance for the future practice of backfill mining in the coal mine.
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PR AR SR A R RS A i MR DU A SR A IR T K RS R e e 22 B R Ze AR T
BERLE, HEREE LA, REARH KERENR . ARBIFRBEANRECSH — B
6], AHIE TR AU AR K e S R BRI K Rk A TR BE[6]-[13]. BT, - FHREREH
FEA L) R TR 8%~20% R It A1, HUIE] b R AR SR — S PR 3 AT A, IF B A AT
FEMEZ . NERITARRBONE, S SR S AT AR K SRR NGB T A . R
FOM K B4 7R IR T 200 FHIRM B, (HZ AR A R, S0/ RIS 2 Nz BN H .
SERENT AR K BRI TR T2, 0 G M 2 4 (o e HUR A H R A F B IS 3

DA B 4 1 4 - RE VR I A IR A IR G 0 LA 5, R BB LAMAS AN [R) 78 A4 TR 47 %
L5 RV R R 0T B B o [ B AR A T3 SE B A 0 %o R A 1 ZR ST SR A VAT 56 3, F 7 Jn BB R 4
PERESC MR DTRA IR, DUEAERE SRR R 70 R R T P g AT BB 4R

DOI: 10.12677/jogt.2018.405099 18 A RN TR


https://doi.org/10.12677/jogt.2018.405099
http://creativecommons.org/licenses/by/4.0/

FEIANR I 45 30 AR TR R i 7

2. TRERTIEEER
2.1. TR

TEW AL TIME TR, J& T At &Rl AR AR, 5 REN XARM, 7 Xkt
FA B 5 50 ) 2R3, 2B AR LA P X R ALBIALSE 3000 m, 42 P55E [ 9000 m, AN 31.9218 km’,
TERIRFE 87~750 mo 2 SHEEAL T ILPEAN F &6, &/NERE 4 m, &AEE 9.5 m, FHEREN 6.2 m.
WZ BN ERE, AR REE . BETR— SOV B Ok b, IR — B DS . dirb g
Ftg. TAEMRGLEE 2, WIFRINEMEFHER IS S . S0 R 7 EEEEE, BRX 2 5
PIZFEIEfE RN 1700 x 10 t, FEA R 2 B2 EHOEIT 700 x 10* o iZ0 b RE R E, B2
HER L. HAE R R TR RAEMRE S, N TAEMMAT B A =gk T HERE, A=
TR A o
2.2. TAEE#BER

7608 TAETH 1 5 RIEZE N 2 542, 2 SR T I P4 R N0, &/ NEE 4.19 m, KR 9.47 m,
SRR N 6.20 m, Horb TAEM A FEEE N 6.1 m. BEMH. FEE —ZIht, T HE bR
e, BEZEa b IRy, IBREIERIERE N 3.1 m ) B RS, R 3 m AR )RR
2. BIZTURR A WL 1.

Table 1. The geological survey of coal strata

= 1. REEMERER

EAAATR JEFE fm R

#+t 20.0 W, THEAHE 0.2~03 m iAP)E, UG SR AL N E
WA 20.0 RAEKES, WHUREENE, BRRANR—, HK 200~300 mm
WHREL 19.0 BEE s, (ETEAAE W RS R A S
bribs 43 WKE, S KRR, RBAEam s

1 5= 0.6 R, BURE, 2HOR, ST

Fraba 6.7 KA, SHEMA KR, SR8 E i
A 4.0 G, RS

Fraba 4.5 B, SHEMEPS, DIRFRAE

2 B 6.1 HERRAF, SHEPE, TiE— 2 HaT
S 6.6 EEEIIA, PR E

25T 04 REMEK, EFEIA

HAmRb 9.7 KA, oA TREAE

3. RIAGERFEI S
3.1. EEENT

BRI E B T BE 78 BT SRAN 7] 46 5 78 AR R IR AU RE M o R PSR A DU & AR
TARTCOA IR, BAE 2 SRR 300 m, R 2~14 T ORI E#EATHETE, BRI S 100 m &b
FEOIIR, BEHUIFF2KEE R 200 m, BEEAK S ESHE 2.
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Table 2. The mechanical parameters of coal-rock mass

=2 BERNFESH

HAGIR K/ (kg'm ) MR B /MPa THRA L/ Bihr5E A/ MPa Fh45 J1/MPa FEEFA/()
LD 2600 14670 0.22 3.17 426 30
HRD A 2700 18050 0.14 7.69 7.68 38
b o7 T 2000 9790 0.32 0.017 0.056 20
152 2500 15870 0.25 1.16 2.29 32
W R T 2600 11340 0.30 238 3.74 28
MbE 2650 17490 0.25 6.5 8.3 30
e 2600 17490 0.23 5.34 731 32
2 5HE 1400 6630 0.35 0.97 2.12 20
e 2700 16500 0.17 7.50 8.52 37

AR A 2 B A T AR R AT SR, R AR IR S R FEA R, Kig ORI S
Bl Horp, TARMSERRFRE M7 MK, TAEHKE N 88 m, TARMHAT I RIA . RSB FL
H IR LA B 7 5, TR R BE 2 290 m x 400 m x 300 m. AR FIFRAH 0L, B TAF KL
990 m, EPYE X HJ71M 100 m 2 190 m, 5 Y 507 ) ) A HERE, SRS 200 mo KB BUE AR
BN 1 iR,

FLAC3D 3.00

Step 9152 Model Perspective
205102 Mon Jun 08 2015

Center:

X: 1.602e+002 X: 20.000
Y:1.912e4002 Y: 0.000
Z:1.019e4002 Z:300.000
Dist 1.030e4003  Mag: 064

Block Group

Itasca Consuling Group, Inc.
Minneapolis, MN_USA

Figure 1. The grid model for numerical simulation
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MRAEHE S LA TR, 1B % AR TH AR AT TR AR #2005 100 mm, 7o 3B A R 2 10y 77 (B v 0 m]
WERE, SRS FEARERKIBE AT SERIGREX . R FE, RE 3.1 m. IRIESIAT
FOR BRI SRR AR 2R 53 N 32% 22% 12%5% BT BCR M AR K AT 4k 1.04 0.7+ 0.4 m, #Eutit
SR = FE AT BUE A . Forh, 32% A4 5 2K 2 70 1) 70 SRR R 40 5 K /N, 22% PR v S A b
55 I FEIEAR R AR SR AE, B R LI S B L, X L RS

3.2. YGRS

Horr, DAFSHR RS AR 32% 940K, B FC R IR BRI B AR A Y, AU ol &) 2 By
e
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(a) TFi#E#E50m (b) T-ETHIH#EHE100m
(c) TAETIHik150m (d) TAFifH#E#E200m

Figure 2. The values of surface subsidence under different lengths of working face advancing
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B 2(a)~(d) TN, SRT AR AR & 7R AR R 45 20 32% 0, TARTHERE S0 m 5, BT T4
WU, SRR SIS S ARSI A, MR AR N UUEN 28.9 mm, 4 TAEMEHEZE] 100 m
PLER, TRREAE SRS T, HTEE RSB ERNE — 2SR, RANKOREE AMEE, H
BN AN, EREPmWR, MRE K FUUER 98.5 mm. FEE TAEMAREHEER] 150 m B,
JIT S R (10 1y 2 ST o () A7 B B K R YT 179.3 mm, TARTH _EJ5 & B4k sl A2 i aisvx, mA S
Foh e BRIV . 2 TR HESER] 200 m i, MR FUCA IR RN 272.5 mm, MR, K
Yk i 1E B N S UUE SO AL E o 8 I B 2(a)~(d) TN, R LA oK R UL s B AR T 14 i
ek th AR AT R 30, I H RISk ok,

Iy RIS TEVE . TR AN 32%. 22%. 12%3L 4 FiiE ol T TAETEHESE 200 m (bR ITEE
Ol 3(a)~(d) .

B 1) 3 AT, SRS VEVERT , K3 7 R T TR AE DL b 4 FE B K, SR T UTE AL 400 mm,
SPEE GRS A S IEE A . AR AR 32%IN, B4 B R R UUAS 1) B vk
BN, A [ 220G B R I R U0, BRI HER R UTEAE 272.5 mm Zifa s AL AT A R K TR A
JRAEZN 22% 0, HEE M, BERRE S AR A L, SE AR T FUUES 182.8 mm, /M
200 mm, 2 T AR A IR A P R FR G R s k2RI m AR IR 46 26, BLLEUEY 12%0F, &
JZ0E M N 2R AR M, AOREIHR FUUEAN 69.0 mm, MR JLFASZEM.

BEXT R UTMA S IR R g 2 2 (A OC R, AIARABARALSE IR, X b3 b5 KR UUA 5 78 A4 1 4 Z k4T
TR AR B 23 A, B 7 — e B O AT R MG R A0, il 4 PR
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Figure 3. The values of surface subsidence under different filling conditions
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Figure 4. The linear model of surface subsidence
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Figure 5. The contour map of surface subsidence
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Figure 6. Surface horizontal displacement of inclination direction (a) and strike direction (b)
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Figure 7. The surface tilt value of inclination direction (a) and strike direction (b)
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