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Numerical Simulation on Influencing Factors of the Developing Height
of Water Flowing Fractured Zone in Shallow Seams
LIU Xuesheng' ,ZHANG Ming'? ,NING Jianguo' . TAN Yunliang'

(1. College of Resources and Environmental Engineering,Shandong University of Science and

Technology, Qingdao, Shandong 266590, China;2. Xinwen Mining Group Co. Ltd, Xintai, Shandong 271200, China)

Abstract: Taking the hydrological and geological conditions of the first coalface in No. 11 seam of Luxin coalmine as
the background,the effects of face lengths and mining heights on the maximum height of water flowing fractured
zone were studied by using FLAC3D software. The simulation results illustrated three important facts. The height of
fractured zone increased with the increases of face length and mining height, but the face length played a leading role.
The rational face length was 150 m while the mining height was 3 m. The height of fractured zone increased about
1.5-5.5 m when the lower slice was mined, but compared with the slicing fully-mechanized mining method, the
height of fractured zone was about 2-4 m larger than that when the fully-mechanized caving method was used in mi-
ning of lower slice.
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Tab.1 Physical and mechanical parameters of rock mass

HEAR FZEE /m B /MPa VIR /MPa PRI E/MPa K E J1/MPa WNEEHE A /()

TRV A S A 1 5.63 3.125 2.542 0. 80 2.5 35.0
11 4 10. 94 2. 381 1.163 0.65 1.3 32.9

5 U8 o R D o 2 43.67 3.571 2. 459 0. 74 2.5 35.0
WA SR b 3 7.92 6. 667 2.222 0.76 2.5 35.0
9 Ht 6.40 2. 381 1.163 0.65 1.3 32.9
VR B D o 4 21.83 2. 857 2. 609 1.00 2.5 35.0

8 Mt 3.52 2. 381 1.163 0.65 1.3 32,9

O U6 2 s B b 45 5 27.77 10. 000 2.143 0.72 2.5 35.0
6 H 6.35 2.381 1.163 0.65 2.3 32.9

b 5T U8 S SO D A 6 11.42 10. 000 2.143 0.88 2.5 35.0
= 50. 00 2.135 1. 668 0. 80 2.2 34.0
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A BT RY IR 5 B E IRGE 3 B AR SE BE VAR L RIS 6 =0, B PEAE R REIR 5 SR 25 B4 % F null FROTELHL
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Tab. 2 Height of water flowing fractured zone of model [ -V]

B2 SR S ] E R BT RV EVAY AL VI
TAEE K E/m 150 180 200 250 200 180
K i /m 3.0 3.0 3.0 3.0 2.5 2.5
& /m 2 36. 43 25 61. 43 5 64. 43 >183.4 #) 61. 43 2 60. 43
FR5EESE 2R 12.14 20. 48 21.48 >61.1 24,57 24,17
42/ m 25 26. 5 251.5 gt} Bid 25 1.5 45 2.5
FH/m 2 41 2 66. 5 25 69.5 >183.4 25 66.5 25 65
T3 R RO R ZR 3.75 6.08 6.35 >16.77 6.08 5.94
472 /m 2y 22 Bid Bid Bid Bid Bid
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Fig. 3 Distribution of plastic zones

SEARL L — VIRREILES R oK B & B B SR L R AN 3R 2 PR B BRI R B U
A 4 Fros /LA . BAr)E R e 3 m B BEE TAF K R 038 K A S XUk 7 v B R Rl B
B Bk R R B ] AR . M TTAR T B2 O 250 m i, oK R R R B LR S RV L 1
6 ETHUR AR K 9 BETH MR & /K2 24 TAR K BE 200 m i, K SR & B m EL N 64. 43 m, B3l 9 4
THAR & 7K 25 5 AR FE ) 180 m B, K BV & B BN 61. 43 m, Ml 7 1383 & K )2 4 TAEm K
BE R 150 m B Sk LB EE L R 36. 43 mL BE B O BETRARZY 26.5 m. RSWIEIZ S KE.

TAEH R 150~250 m, P ERE R 3 m.

TR IR R LT R KRB A T o B A e ?ZE B s baE
0L 2984 4.5~5.5 m. 4 TAERAK R 150 m B, | —O— FARSHIFR

TR BB KB R 9 B2 22 m. R 2 3 X
TIK)Z .

hy fie 20 A B TR T BE L 2SOk @ N A
2.5 m B, BT AR KB ML, Y TAEmKE N
200 m i}, BAYRFFRGEIG , RKHBE AT mEL N i
61.43 m, ¥ 9 TR & /KZ 2 1.5 m, W B 138 % & % . . . . . .
7KE,§T'VEE&E%7180 mHﬂL,Lﬁj\E}F%%E,E 140 160 180 200 220 240 260

- TAEE K E/m
JK BB R N 60,43 mLHE 9 TR & KEL
2.5 m.WBWEIZEKE, Ht. %% 2.5 m i, T B4 EAERBImSARBTEELAMER
VET K FEARE S 180 m Fl 200 m Fig.4 Fitting curve of height of water
%L%i@sﬁﬁtlﬂfﬁ%ﬁ:?/ﬁ}iﬂ@ TR KBRS 150 m. flowing fractured zone

3 RBASKEBEEEO
3.1 wHEiE

DR ATF R o o S A R BRAS fR EE  SE BEADL b O SRR 2. 5~ 4 m LA SR BT I R R L AR
PR AN R BEAT 4 YO 0 BT X Ak 3 B .



a2, Journal of Shandong University of Science and Technology
NEEE 35
R IEREE TR AR R R AR e B & 6 HE B

®3 BN XSARBHFLERESR

Tab.3 Height of water {lowing fractured zone of model V[— X

LSS R G it EPR| BV (R 1) R IX BB X
K /m 2.5 3 3.5 4

T /m 25 35 24 36. 43 7 38. 43 2 39. 43

RS L2 LRI 14 12.14 10. 98 9.86
412 /m 2y 27 2y 25.5 25 23.5 2y 22.5

T /m 2y 40 2y 41 7y 43 7y 44

TR G OT R R 3.66 3.75 3.93 4,02

2 /m 2y 22 7y 21 2519 2518
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Tab.4 Height of water flowing fractured zone of model | — X

[P EVEAT S Ay BT Al R T RV LV ALV FEANT FEAVI HEARLIX M X
TAEM KR /m 150 180 200 250 200 180 150 150 150 150
K /m 3.0 3.0 3.0 3.0 2.5 2.5 2.5 3.0 3.5 4.0

T2 FE/m #538.5 2 65 2 68 >183.4  #164.5 2 63 24 38 25 38.5  £J40.5  #41.5
T SR 3.52 5.94 6.35 >16.77 5.9 5.76 3.47 3.52 3.7 3.79

R fRY)Z/m 2 23.5 i) i) g ] gl 2y 24 2y 23.5 2y 21.5 29 20.5
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Fig. 6 Fitting curve of height of water flowing fractured zone
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