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Abstract ; The traditional predicting method of water flowing fracture height sometimes makes some discriminating er-
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rors because of its homogenization classification of roof lithology ,its ignorance of the influence of different key stratum
structure ,and near-linear relationship between mining thickness and height of water flowing fracture based on the tra-
ditional formula. In this study, the variation characteristics of water flowing fracture with changing mining thickness
were investigated by way of theoretical analysis and engineering detection. Results showed that both mining thickness
and key stratum structure could influence the height of water flowing fracture, which showed a stepped development
characteristic but not continuous or even near-linear variation when mining thickness changed. The thicker the key
stratum and the layer it controlled was, the larger the drop height was, and the more obvious the mutagenicity the
height of water flowing fracture was. According to some key strata structures with certain characteristic, the height of
water flowing fracture wouldn’ t change with changing mining thickness if the changed ranges of mining thickness
didn’ t exceed the drop height range of water flowing fracture. Namely , the decrease of mining thickness couldn’t re-
duce the height of water flowing fracture ,and vice versa. The research results were verified by the engineering detec-
tion result obtained from Tingnan coal mine. The height of water flowing fracture was 140.2 m and 148.3 m with the
mining thickness 7.5 m and 9.0 m respectively in No. 206 working face ,and the fracture have both reached the bot-
tom of Yijun aquifer. These results convincingly proved that the increase of mining thickness in a certain range did not
significantly change the height of water flowing fracture. On the premise that the height of water flowing fracture didn’
t increase obviously,the maximum mining thickness could be increased to 14 m theoretically in the mining condition of
No. 206 working face. Determination method of reasonable mining thickness using fully mechanized top-coal caving
mining method under aquifer should be pro-posed, and then guided the practice of preventing roof water disaster at
Tingnan coal mine. According to the characteristic of key stratum structure in No. 207 working face, the scheme that
the top coal could be entirely mined out was proposed. Finally,the actually total mining thickness of No. 207 working
face was 9.0 m and about 710 thousand ton of additional coal was mined ,and the coal recovery rate was effectively im-
proved.
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Table 1 Formula for height of water flowing fracture by

slicing method in medium seam and thick seam mining
with dip angle from 0° to 54°[*
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Table 2 Formula for height of water flowing fracture by

fully mechanized top-coal caving mining
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to mining height with increasing mining thickness
2 SAREHESERRERN S M ELHHE

EAETR )R TR E MR AR, SRR
AN JRERER 55 8 i F) e T2 BT SR A i £
S SRyl 2 s Sl R A B A JE RO G2

X B R 2R WA RS B e
2. HZH T BEAAETE W ) (R MR G
B IO A 32 565 2 R R i — e 2

FETF R B S L Wiz 2 XS K S4B Ak
(R SE MR T AR T 3 S B 207 5 1 T 77K 24 B
B BETT AR A A 2 S 2 I R
SREZ/INT R — Il A BE % G 2 R W S 4 A 2
B R T K B, HLAZ 2 B A i i ) A6 B e g1
A Z 0GR A B 2 51l BN SRR, M S &
KR TG A B (7 ~10) M LAY IR, Sk 2R
KRB BHSTE, SRR S Tk TRAE
BE YA RN TR S (7 ~10) M LISk
f, KR KT BIMA S (7 ~10)M ik
R D2 IR, 3K SR v B 5 T O B 2 B R
JE I 1 B i I P LA AN TRV B 5 DG B 2 4 1 T 1 3K
SAR R FEHEA T

ZOTIRRAN T DTS O ik o A A e s —
BIERARE  Ti0 H AR R T vk R 2R R A R
il , ANl DA AT DA B 1 DAk s R T RIATRY )
2RV 0 H TR AR FE T 5 o0 2 R S B AR AL
5 R K LB = AR AR AT IR AR, T
TRRSCER T R T BTG R AR AR A5 i 4%
PR RIBRLZ 2 /0 A RE A i T 7K 2B AN 18 38 75 7K
JZ . T DA ELAAR 4 S 051 150 B 5 A SR g R B R L 1Y)
LR,
2.1 ZEMIEmEG

DI KW X 2/ 5 — 51X 206 T-1F i 4 i (&
3), TAEM%E 200 m, & [ HEFF K EE 2 239 m, [A2R 4
WREZ B 2 B BE B2 3T 20 m, JE 2 S PRI 2R R
7 ~11 m, FESIA EKE YRR 361.5 m, I )2
FEBSZ & K2 176. 11 ~178.80 m, ¥ TAE I HESEJT
MAFFE ZK9—1 1 ZK9-2 Wi~ b il fL (& 3) , A
BhALB 2 S BR R IE 43R 7.5 m F19.0 m, i
FHIETF O 207 8 1) K 4B BE A B vk R T
2 B LI 2T RS B oK 4 E B (K 4)

ML : —N
ozt 207 TAET \ =y
%, o~ —T7K02 T 7K9-1° o '
PR paiaya[ 7 206 e iy 1
Tﬁ/&w& 205 T A -
te‘ ) i - 1l
i Wef 2k ZK10-1 204 T fF{E ] ‘
1
SR KA, F I
B3 TAEmFm

Fig. 3 Ichnography of working face



www.chinacaj.net

F #® 2019 4E55 44 %

3744 Psd %
B | R | BEm|EREm AEANE [ HREME
27 N 050 [ 050 Fan
26 Y.~ N 1712 | 1762 #iDE
25 s 32N 21.00 | 38.60 s
24 |5 60.38 | 99.00 A T XREE
23 & 5270 [151.70 M
% 22 | H&=2S 180 [153.50 | BWE
i 21 lle®e || 5931 [21281 | FWE
TN T20 Ne®e [T 170 21451 BEEE
A 19\ _0.99 [215.50 | b
18 || e®e | 200 [217.50 | b~
17 ) *2e || 66.00 |283.50 TR WoRHEE
16 |Le"e [ 1220 [295.70 | Z4uEbE
15 |\ ..~ ][ 12.90 [308.60 | Zmabi:
(EEA 14 || -~ | 31.40 [340.00 L EHlIEE] W REE
13 || -~ |"17.00 [357.00 | 4WibE
12 |itee—dl 21.30 |378.30 | WhJFEIBSE
3 T 12.70 [391.00 | R
= 10 |heSAM| 740 [398.40 S
5 9 |l 17.10 (41550 H®E TR E
I 8 \—== 11420 [429.70 | WREE
£ 7 We——il 2.50 [43220] HIwh#
@ 6 14.00 [ 446.20 i)
& 5 W el 270 [448900] &
£ 4 [\===11 350 [452.40 ke
i 3 Ne=——=4 0.10 [452.50 3
2 [|——" ] 33.53 [466.03 Jegt WA=
1 = 1.37 [487.40 | WRIEE
0 31.37 |508.77 a1
(a) ZK9-1(GEBRKJE7.5 m)
B | R | BE/m R SRR | SEEMRE
37 |} |[1159.29 1159.29 il
36 || || 2734 |186.63 | FitmEL
35 || [ 5.69 [192.32] FlERE
34 || [ 6.00 [198.32] #mrbe
33 ||| -0 523 (20355 R
32 |l {10485 30820 | Sikeb s | FREE
. 31 |- -~ :|[ 68.85 [377.05| FHHbE
w30 | 417 [381.22 T
ARl 29 3048 [411.70 | RERE
4|28 6.82 [418.52 | HAEbE
27 85.44 |503.96| SRR Wkt
26 5.04 |509.00 | ZHpbE
HAEM| 25 28.2 [537.20| fHRRY: WREE
24 942 [546.62 | IR E
23 4.11 |550.73 N
2 5.68 |556.59 | BRI E
21 2.69 [559.28 | HRbE
20 36.50 [595.78 ks et
19 2.65 |598.43| HHRPE
18 439 [602.82] =
Bl [z 9.54 1612.36| iR leE
& 16 8.78 |621.14| AR
= 15 9.48 630.62 | BhIFiEE
I 14 0.66 |631.28 e
i 13 0.92 163220 HHRPE
& 12 8.48 |640.68 | frmbi
& 11 0.31 640.99 1E
%! 10 3.10 [644.09] WA
O 9 250 [646.59| ML
== 3.84 [650.43 eSS
7 |l= 428 1654.71| WP FURSE
6 ||-_— 2.55 1657.26 | WRIEE
5 |\E=e 14.12 [67138] fZwhE WoRHE
4 \=—-= 6.37 1677.75] e
3 230 1680.05] b
2 N 3.52 |683.57| WbRiES
1 1.54 |685.11| mIREE
0 19.29 [704.40 445

(b) ZK9-2(FPrKJF9.0 m)

K4 SR R XAELEAR
Fig. 4 Lithological column in No. 2 section of Tingnan Coal Mine
N T B R e O B R A AR IR A R R B
R B RHIE 7218 5 o e T BTN R TR T ki
IR LR BE S A 5 b i 2k A 505 ik (P A

JZ+) " TR R 2 LAY 3 ~ 10 m ZEJOF R il
FMESMF BRI E 5 1 5K 240 5 B it R R A
AERHIE . 340 2 F il 4 o il 2 i T A TR B FL AR
KRN E I ALE R, LIE 4 ZK9-1 HoR A
i >RIELL 0.5 m Ayl B 442 8 10 f5RIE TR
S (I A2 2T, oRIEAE 3 ~7 m NAR{EAT,
I S BEAE M 30 ~70 m, B/NTF 17,1 m MWD A W6
BRI SR E P (71.9 m) , 5K 2R
PR E RS WOCHE 2GS, SRIEAR L T K 2B
EEARAR . MORIEARSEH K E 7.5 m I, I 5 (E
HF75 m, KT 71,9 m, iZHED T S5 2 0 B
TKEBRIT H A2 12 % 5 2 o i (W) 20 i W i b 2
T DRIr 22 2 th 2 5308 N K 4, e st S K SR B g
Wdkstin bR E BRI 31,4 m 19 C 42 YIS A
i, Sk EE N 147.4 m, WG RERINE
14.5 m i, /K S4B FERAR oK B g 8 AR
17 B TR E AR 5 56 2 R0 e R, F IR AR
KRN B LR R WO BER R AL R K
PRAE S5 4 A T 3 7 S v ot R P2 3 o £
LR AR AL, B, SRR m AR, S A G
SZ LR e A AR AR (RPES FLAIROR TR ), Sk 2B
BT, LIE S FiRig g A, 202K
JE¥1 0 8 m B ST R RI R FLE A O R A5 F I F K
ZURR S B 147, 4 m 1 89.3 m, HAESE J7 1)
AR R TR 5P 35 T P A R AR B
AT FEPRAE B AL REAS 21 A — 4~ Tk ZEBRAT 57 2
FIRGE R TCE R AR S R E5 i 22 57

450 ; —— HFZKO- RS TLER XA 2 R 15
o WK 2B TR R 2 G B 0 )
s BRI )

W

==

(=)
T

TR P R 5 L /m
@
o

4 6 8 10 12 14 16 18 20 22
K /m
F 5 Srd 3T ARk Sk B g R

Fig. 5 Calculated results based on different methods at

Tingnan coal mine

RS R B B R R 15 B UK R, W PR

JE TR PROR R S BE B s DB FRZRTK
PR TAEIERR A, TR ATt oo J3E AN By Pl IR b B
IO AR AN [ DX AL AR B0 S B = Ao A5 2R R
YR WO s B ) 2 e L, PR IISR IR AR AT 438
A2 P AN T S 7K SRR e B2 7 A R W) AT AR AL T
AIHES D KRR B B el AL UG R, M



F12

www.chinacaj.net

FER PR ZE A T T Je BBl IS e B, 2 1=
SRR, MR SRR R R T, A
3 3 B o) SR v B ke BRI 3 7K 4 B i 5 1) v T g
W E A, LA 5 FE T ZK9-2 BhfLAT AR BTG
IR = B AR A 2 R ], RIEAE 9 ~ 14 m, FKZY
Bl BE 4R 147.9 m, 2 Ul —E CHZE KT,
TSR AR B A R S K B B AR B Y
(RSB, DULRe e A8 AL IR 5 oK R B e B 1 A2 Ak,
PR32 25 1 B R SR N 14 m FEAIRE] 9 m ok
W /N T K S SR AN SIRIA R, N — A%
JE T — 7 Y R 3 IR i A 21 R S K R
FE, SR ALK 206 1HE %R FLA B AT LAY
PR B R B4R R 2 14 m, WA 238 i § K
ZAR
2.2 ZERITIEELH

PR A XD 2 35 B 31401 T4 i 4 5 5
120 ~ 190 m, M2 RN 4.4 m, 76 T AF 10 4 b oo 7
SR A TR TR 2K F R 3R
T T A T PR A 287K DX 388 R0 2 K DX 38k 0 B L AR AR Ok
1177 SRR E F ], 25 R E 6 s, SEhRoRIE %
PF T K S e B R B D B )23 45 ) AN [ T A7 A W]
W2 A ARPEZAIR 2 ] T oK SRR R R R R Y
A Z (] 7) |, A 3B R VR AR Ak T Kk 24 e i [
FEE AR R AR, T EL o R [6) I 2R A ' G
JEEERIASTR], e B A8 Ak A0 B R 2% AR (B AR A7 A 25
5o QNSRRI 7 SK X A i A R, R s HURE
FRAITFE 3 m, B (B A SEAK KU 17 G SR 4 i
Pl 7 AR GEAK X I 7 2 A S T, n SR RAR K, SR
EEOLIAE] 9 m, TASCERH, T AR T —
fB 4 000 ~5 000 m, 5 JECR = A0 [ | T00RR Y4 Ak
Wl A ARG 5 (3R 2 0 20) 115, A it
7 B 3 7K SRR e B AR — A A, BT A XA
N A S oK, (RS b T AR e 7 ) T
T 0 A At K B B SR R E T
1L T oRKF, FMEED 31401 T4 i 2 X A
— AR 2B X R AR T AR TAE R A K
BRI 2 R E R,
2.3 BELSHMERMNSKAURETEMNZM

S 2 B MR AE AR B T 5 2 sl s i 4 o
PE T MBI 2 2 82T, Sk B = B bl
FKeim B R B2 G XK E , G a2 ke T
KA E R DL AR SR G2 Z (M P S 38
TEOLT , B2 R R 5 Bk =, S 2 sk B
i FLTEE 02 ) 2 R — bR, K 2B
JE A 5 B AR AR I AR I i e 3, SR AR 5 R W, X el

T IRediRaE . AR T /K 24 B s BE B SRR 65 B =20 & B REAE 3745
BE5 | Bk JEE/m | HEm | RS | KRN E
23 [F92] 97.96 | 97.96 BhE
22 1.40 99.36 | MRLADE
21 oo 1] 387 | 193.23 |FURIPA
20 || = om| 10.62 | 113.85 | BibE
19 N/ 888 | 12273 [RIiRMA
18 N2=o)l 386 | 12659 |“HRBH
17 N v 590 | 13249 [RPITEE
16 Ne=<l 12.92 | 14541 | b=
15 |\[o = 330 | 14871 | BibE
g 14 W ool 3270 | 18141 |TRRME | FxEE
o 13 || 118 | 18259 | LYK
= 12 ||°*..*"||_0.87 | 18346 |WHIEE
= 11 |[ee,.>¢|| 012 | 183.58 | HEZ&
Sl 10 e ool 125 | 184.83 [WEiRE
i 9 .. .l 010 | 184.93 TRER
2e 430 | 189.23 | b
7 220 | 19143 |WHEA
6 = 0.11 191.54 | k51
5 == 269 | 19423 |WE
4 Yo 030 | 19453 | 12 B4
3 oo 9.78 | 20431 | MibE | TxREE
2 7= 1] _9.60 | 213.91 e
1 = 1.32 | 21523 Yt
0 5.92 | 221.15 B
(a) FEKIKIRCEFRR 4.4 m)
)25 | R | B /m | MR /m| SRS | BRI E
13 [57N5 | 115.45 [ 11545 | L 50k
12 =1 20.06 [135.51 | R FtIb A
11 Nl 1530 |150.81 | kb | EREE
10 N ®o® |l 3.15 |153.96 | BEURA %
9 NS 820 |162.16] Whiiie:
8 [Ye==1| 4.40 |166.56| #mkitbs
7 \|¢=2|| 1818 |184.74 | EPFRYLE
6 Ne——V| 12.50 [197.24| hpumby | EREE
sf[ 5 N eV 10.64 [207.88| WH¥E
@ 4 Ne——V 855 |21643|WFfi L&
w3 Ne== 530 |221.73| HKiE
Iz 2 |[s= <[] 1047 [232.20| BbAIEE
ooy 1 [T 13.77 |245.97| @pipbs | FKREE
0 || 4.78 [250.75 172

(b)) RRKKIF(LFRFE4.4 m)

K6 #NEIED 31401 TAEmEFLARIR
Fig. 6 Lithological column in No. 31401 working face at

Bulianta coal mine

200 ——- fEGEPECRIEA R
—o— T FORBHFLAAR K2 67 B 51

K m

K7 AMERSE 3T AN 7 i 1 S oK 2B & B R AR

Fig. 7 Calculated results based on different methods at

Bulianta coal mine
T 0T QR TR S &K RO F E i a = IR akb
T oK B B A B AR A B Y SR SR AE /N
AR T AT BB | Tk L R R AT K A
AR, DT S8 I TR K 35 817 3 10 M 2 2 o B e
RIK
[F]—A~ T AF T 7E B FUIHR ) S fE 4 iy 4 sk o



3746 # 2

www.chinacaj.net

F #® 2019 4E55 44 %

TR R Z SN [R] , 2 A7 AR oK B S
IR E ERY TS B0, B 2 ] BE PR D 25 5 AR5 R ThUA
S K X AT R R TR — A AR TR i AR R
OB TOURR IR 7K 5 A 1 A8 22 e B 28 3 0 X5 | ke S
FEAKHY RN o T3 T 15 8 5K S e JEE T 07 144
H S RARMERT X Bh B R BEAT A B, 2R T OCHE R AL
B0 SR R B O ik IR I O BB R TR
JEARACREAR BB A SRR A R, AT LU T 2526
RIS T RAEIE NI T2 26 1) K SRR vy
FA) X & A A DX AE 2R 3 2= e B R PR
i, PR A B 32 3

e B A, —UOR A IO SR TAR I 7E TAF:
A B RS 2 AR 2% 75 R B o SR B SR 2 4 22 5
XK LB BE R SR, — HUTAR T T, >R v
SE T, ORI R E , S B [0SR Hh R v A i) BE
RAARKAA, TEHIER S A KA ZER TR, 2R
TBOTRIA AR, R 5 — 7, UBRE AR, R
JEERAN ] , T2 A0 IR o2 JEE 22 S 5 oy Wk 28 e, A I
PECEPRRIESR . I, ZRIOT R TSR 4
HEVA Y BHLR PSR O vog B st 5 2 A Pl 2T
PRSP A BT SCRTRETE DS WA, 24K, A 2R dy T b
JZ (B R AT IR L SR T ) S 0 11 5 R 3 K SR
JESEH I 55 45018,

PrA, TR PR, AR OCHER A M S i T 57K
SRR HE AL AL, JE R T 4 M T A iR 5
AN T PR OB 2 A5 A0 A A ol R R AR 5 R 7 7k 3R
B e JEE AR 8 R RE P, XoF T B P R ) Bl R 7K T
VERB I 7 HA L EE S,

3 TiEEHMIEIE K N

3.1 =@ 206 TETRISAFLIRNIEIE

DIWR T Xm0 B IS4 R R 2R S
TR A e BERR I 25 58 g ), BRI B FL Y1 -1 F1 Y3 (1)
PEEWE 3 B, T E RS A & K27
TE AR B AP ER A S K Z R B & R A TR RIS A
TR R A B G, 0 L 38 39 T 41 I BOM B 2
Jei o PG, AR H T K 4B AT TR, B T He BR K
S4B BRI B AT Ml b o TR AT T LAARN HE A A
R I A FL N K 2l T R FL P BRI &2
JFAEAE R ) LA A Sy ) 2 T /K L I TOUSA 1Y) 32 AR
i o

Y1-1 B5fLAF 206 TAE, FL AR 891.7 m,
A2 AR R 358. 5 m, S JIEARIE TR 533. 2 m, MR
21.4 m, SEPRRIERE 7.5 m, BAALLE R 1R AL
PITREE 292 ~337 m B AL IR JE 284% | (3 3% T 41

JRFALA L 50 m JE I, FLIR 371 m DA 308 ) 24
B, FLEEASTEASHLIN | 2 4% 0 0 38, AR I b ok T U
g G ARAIE B T 324 m B HE AR 2 5 K 07
TR FLORIRSHE (R L 08 I IR TG A i ¢
248 FLIN A B KA, MFLIER 371.6 m [A] T,
FURE B ) 4B, KA 389, 1 m R BEE A8 B (.
N, LML LI 3716 m Ab N /K 4B
o TS 0 W 7K SR B v B R 140. 2 m, BRI 2
e 8 fis .,

o O - ibgewen e (430.0,430.0) | S00
é 8 | —=— Y1-19L KA (338.6, 8.7) 1400
v g
2 6f (324.8,3.5) 300 iy
1 5
® 4 200 &
i %
£ 2 : K 100
= Lk 1330.1, 138.0]

0 50 100 150 200 250 300 350 400 450

FLiR/m

(&) MPULHN AR AL

(b) FLA T
E8  Y1-1 #ifLENI{E A
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SRR SE R (3 3) , TAE AR R & 44
TR LAEIN e 7K 2R v B 2 S O AR B R e 1S
MBI, 2k & BE A D EE AR S mfE, 5
285 R 5 56 S 20 B R 25 SRR 25 5N

ST R A B T A X TR AT, R
JEEAE— 3 N AR AR, I8 51 /e 5 /K B g B 1Y)
B ARk, SRR R EY R B 2R AW CHEE T
J5 , TAETE TR RS I et o A 57K S4B v B Ak 52K
S 1 B B R JEE A AR 1) R £ BB B, S 45 SR B0 E
TG SR g B B R JE R A E LM AR LA

MRIEA SRS R =R — 41X 206 TAF T2
W FRIEAT N ZE 14 m, A 785 5L00 215 m
O R, LAz TAE WK BE 200 m 3FAR #fE i K
FE 2200 m, B 1.36 m’/t, K HF 80% , GEWE £ [n|
WO IR 24 239 Tt
3.2 M A

TARRSFR, FK R T RGN AR T T AN [ X
S BALARIR B BRSBTSk 3
Bk B B, AT RIE R =BT, RN A
KA LER 0 22 5708 W25 55 58 ) WO R o, RE A T
REPR UINAS JE 51 & S 0O K 3, T RE R T ad T4
SF AT RS BRI IR IR 2 . R R
JEEEOTT R, BB RZ I B /K2 T TR 2 i T
SR HSF I SR B R B A o v

HRE A SCIFFE 45 5, AZRIOTR R i), B 10 B
TN T VR SRR AE T A TSR A, WA TAE 1H P 4
FRT FH AL LAY AR (AR A AT SR 31
RITA MZ A PEE BB FLAR) AT R B

K3 BARBEHFEERUER

Table 3 Detection height of water flowing fracture

1L L R/ m L&/ m JEMHE T/ m S S K AR EE/m BT )2 09 HE/ m
Yi-1 206 TAETH 7.5 430 533.2 140.2 147. 4
Y3 206 TR 9.0 600 702.0 148.3 147.9

IR 2 BARURNE 5 S5 207 8 1 1 51, LA K 4 BUR
B FEVAE L S KR R bR e R K )2 T R R
2 MR EIKIZ TSR S OK 20 g 2 e 5 H %
LRI J7 — 2 G HE 2 0 I AU 5 R A R
10 F5REZ RIS R bt | A5 i SR i s R B ik
FHUR R AT G T (0 O e B T S S s T A T
JEE/INTFZ N SR g 3 D AT L 4 JRE O A ) AR
1 S PR JE i

ZOTIEAE SR 81X 207 TAEMSEAT T R
. 207 TAETE 206 T A7E 1 09900 TAEH , R4

15 206 TAEmAHE , OV E N E 3 s, TAEm
FEHE 200 m, BT HEDE E 2 260 m, 2R
18.3 m  BEAARSEE 1.36 v/m®, 2 FEIBTH & KZE
S, R FEE T2 BAUFR B2, B2
SERREE R RS2 9.0 m, R TR K b7 ¥4 1) 5, 1%
TR BEESEE AN 7.5 m, K 3.5 m, i
4.0 m, FlAY 1.5 m DB, #RIEE 10 Brs
2 AR % T T TOUARE AT D 43k o, R R &
9 m AN KRR =, PR, SR A AR v St
ENEY QO S g CIPIE S S I (o TR M BT S



www.chinacaj.net

3748 ® X % K 2019 445 44
%}L%ﬁ% 5% ik ( References) :
N Rl Uiy §7S (1] VFEMR AR RBNE A AR S [ M. R0 P E kR
1 “f R, 2016 ,1-11.
FINIE & RR A B (2] JSLR. PRACRBERRLA L T ] B4, 2019 ,44 (3) 1667 -
! 674.
FAN Limin. Some scientific subjects in water-preserved coalmining
[J]. Journal of China Coal Society,2019,44(3) :667-674.
(3] B0 VFEpk, 224 45 FRIEDKIK T PRAKCR B AR B 5T
WH AR T iL ks sy S PS JELT]. BERFIEBIR 2018 ,46 (1) :12-19.
JRIE T T SR AR (o] R JRIRFH I 5 B AR ol R JU Jinfeng, XU Jialin, LI Quansheng, et al. Progress of water-pre-
- - served coal mining under water in China [ J ]. Coal Science and
— = BREATOJF AL B = Technology ;2018 ,46 (1) :12-19.
! . [4] FAN Limin, MA Xiongde. A review on investigation of water-pre-
i 5P ORI served coal mining in western China[ J]. International Journal of
' Coal Science & Technology,2018,5(4) :411-416.
R (5] TR A W B R0 R TR S 2 2 M AR A B
KA M. AL B Tl it ,2018.
(6] MEZEMER TR, BRY KR Bk N EZ IR SR
TR RATEL ST LmT 5 Toll e ik, 2017.
S [ B BT (7] B4 A= B BRR. R RK SO | T2 4 o e 34
5 4 BB A PR ARAE (MT/T 1091-2008) [ S, b5 5% Tlk
B0 K2R Sl PR R0 5 U5 vk H AL, 2009.
Fig. 10 Determination method of reasonable mining thickness (81 HBEKAE. RIETy B AR iR Gk L4877 R B A [ T]. M
using top-coal mining method under aquifer #4it,1998,23(3) :40-44.
TE 2172.8 m, %;f‘é]‘)ﬁd;% 15 m ’ ;f% Hj %T’Eﬂﬁ 30% ‘H" KANG Yonghua. The eff:ect of various mining methods on devel(')p—
- g - ment law of water flowing fractured zone [ J ]. Journal of China
B, ZIRRBERA TL T o AR R TR R, Coal Society,1998 ,23(3) :40—44.
4 o A (91 A&, Baed RN, 2. 26 TR B i Sk R KT
= FRREBUAIL ). 0025 TR, 2018, 14(5) £1305-1312.
( 1 ) EE q:i%@‘—ﬂ:%%,fq: . %iﬁ%liﬁ%ﬁi T ZHOU Ze,ZHAO Weisheng,ZHU Chuanqu, et al. Prediction of wa-
0 el B R NI N ter flowing fracture zone height based on the plastic hinge theory
B AR 58 T /K 2405 s BE 15 2 AUl Y i ™ _ o
- . N N [J]. Chinese Journal of Underground Space and Engineering,2018,
%K%ﬁ:ﬁﬁ =i E‘ﬁg/‘\E% BEIHE , /ﬁ\:x‘_f:@iﬁiﬁ‘@ﬁj’f{ 14(5) :1305-1312.
AEERRY I AT AEA L, BHORIABRE 3 ~8 m K [10] skl sk, /8. 2T GA-SVR [0R 3B Sk gy
TR T 26 P A A ) 5K 2 7 BN 1]. R 5% TR 2018 ,35(2) 1359-365.
‘H‘%ﬁ% CHAI Huabin, ZHANG Junpeng, YAN Chao. Prediction of water-
T N flowing height in fractured zone of overburden strata based
(2) AR e HfE it 7 1) b B SRR 45 4 1y IX ) e
e o N on GA=SVR[J]. Journal of Mining & Safety Engineering,2018,
Sl 2 5 DRGE TR B TR T Kk LB BE TE ] — A>T 35(2) 1359-365.
TEmEZE A T WA am BT ORMZ M1 (1) o bk, A, 4. B Sk e 1 5 TP R 2500
Sk ST R Iy o | T S b TR S 5 ERBIF 1] R0 5% % TR, 2015 32(4) 1634-638.
nﬁl 1%$%7k§% l@l—%g %%Eﬁﬂﬁ%fﬂﬁ mitjizé:ﬁﬁ ZHAO Bingchao, LIU Zhangrong, TONG Chao, et al. Relation be-
N . , e N N tween height of water flowing fractured zone and mining parameters
B LR AL AL RAE , B B e B It T O 2 SR - .
N e P [J]. Journal of Mining and Safety Engineering,2015,32(4) :634-
FICFrHEhil e 2R . G Fs 220K, SR R 638
BEGRATHERER [12] SRR SkHL, WAk R, 5 35 TR 50 - SR ALBER Y ok 2B

(3) M4 7K SRR vy 88 B R V5 119 15 B ok 7
ik, X RARZEAE T 3K B o B RE AT DX IR0 531,
SEINAF G TARESERR , W] Lk G A 0 BEAYRE AR K, 4
PR IRCR R WETECRAE = T T X 207
R A T A KT BT RS2 BG

[13]

TR )]. R 24,2017 ,42(6) 1557 -1564.
ZHANG Jianmin, ZHANG Kai, CAO Zhiguo, et al. Study on min-
ing-bursting simulation and height calculation method for conduc-
ting-water fractured zone[ J]. Journal of China Coal Society,2017,
42(6) :1557-1564.

XUE Junhua, WANG Hanpeng,ZHOU Wei, et al. Experimental re-



F12

FHRRAE TR T B

B

=]

www.chinacaj.net

JE £ B Uk 7 AR E

3749

[14]

[17]

search on overlying strata movement and fracture evolution in pillar-
less stress-relief mining[ J . International Journal of Coal Science &
Technology,2015,2(1) :38-45.

VEGRMR BN i BEA DGR 2 B ) 0 ik [T b I R
2E2E9R,2000,29(5) :463-467.

XU Jialin, QIAN Minggao. Distinguishing method of position of o-
verlying key stratum[ J]. Journal of China University of Mining and
Technology,2000,29(5) :463-467.

B 2% VFRAR, GFL A RS OG22 S [ M
M PR R, 2003 :16-18.

VRS, R, X S0, 4. e 3 DG B2 L B Xk S /K SRR Y
FIBERIEMAL )] AT 12 5 T R4, 2009,28(2) :380-385.

XU Jialin, WANG Xiaozhen, LIU Wentao, et al. Effects of prima-

]t

ry key stratum location on height of water flowing fracture zone[ J].
Chinese Journal of Rock Mechanics and Engineering, 2009,
28(2) :380-385.

VPG, R DA% ek, 5T SCHEZ 0L 1 10 5 /K BB
WIFEE L] 54, 2012,37(5) :762-769.

XU Jialin, ZHU Weibing, WANG Xiaozhen. New method to

JE T3

predict the height of fractured water-conducting zone by location
of key strata[ J]. Journal of China Coal Society,2012,37(5) ;762-
769.

WNRE , TRAEDG SR TR KM BRI K R R B

[20]

[21]

[22]

VS RMTFRAGH [ M. b st e Tolk i fidt: 2017 :34-35.

PRERR R A% 2R, 45 RN IR0 D 35 DX THUR 28 /K LB A

BIVATT]. A4 ,2008 ,33(3) :241-245.

YI Maosen, ZHU Weibing, LI Lin, et al. Water-inrush mechanism

and prevention for the fourth panel roof in Bulianta coalmine[ J].

Journal of China Coal Society,2008,33(3) :241-245.

FREN. A RN K BRI AL R BT [ D] AR

TS K% ,2008 :25-40.

WANG Zhigang. Research on influences of the primary key stratum

on evolution of water flowing fractured zone[ D ]. Xuzhou ; China U-

niversity of Mining and Technology,2008 :25-40.

FRedR  VFGMR 2R A%, 32 OGRS R AR E M Sk 2R Ak
HYREIWEFE [ 1] . P24, 2012,37 (4) :606-612.

WANG Xiaozhen, XU Jialin, ZHU Weibing. Influence of prima-

ry key stratum structure stability on evolution of water flowing frac-

ture[ J . Journal of China Coal Society,2012,37(4) :606-612.
SCESE, FRAKAE  BKTEURE. MT-T 865-2000, T /K 475 8 JE 1)

L g 9 R I D7 ¥R (S ). b AT R MR Tl R,

2000.

WEN Xuekuan, KANG Yonghua, GENG Deyong. MT — T 865 -

2000, measuring method on height of water flowing fractured zone

using loses of drilling fluid [ S]. Beijing: State Bureau of Coal In-

dustry,2000.





