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RESEARCH ON EFFECT OF FAULT DIP ON FAULT ACTIVATION AND
WATER INRUSH OF COAL FLOOR
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Abstract: According to the stress characteristics of coal floor with faults, corresponding simplified mechanical
model is built to obtain the equations of shear stress and normal stress on the fault, as well as the influential rules
of fault dip on shear stress, normal stress and fault activation. At the same time, under the circumstances of
different normal fault dips, the fracture distributions and seepage distribution of coal floor as well as the variation
characteristics of inflow quantity of coal floor in the mined area are simulated with mining carried out by using the
RFPAZ-Flow software. The numerical simulation reveals the formation principle of water inrush channel in coal
floor with fault structure as well as influential rule of fault dip on water inrush in coal floor. Overall, the results
indicate that normal faults with low dip angles are more easily activated to induce water inrush in coal floor, which

has an important value in the case of coal floor with faults when waterproof coal pillars are needed.
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principle
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Fig.2 Shear stress distribution on fault with different fault dips
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Table 1 Physico-mechanical parameters of rocks
Fay i PR R/GPa PURMEMPa  JHRALL W + cm ) W EEHESAIC) FiZR J1/kPa 5% ZK(m - minY) FLBGR A

SR 35 200 0.25 038 35 50 6.94x10° 0.01
B2 30 35 0.28 24 34 25 6.94x10 0.01
HIE2 40 50 0.25 25 36 30 6.94x107° 0.05
HZ3 25 20 0.30 2.3 32 20 6.94x107° 0.03
PaS 10 15 0.32 1.4 30 10 2.50x1072 0.06
es] 20 25 0.30 2.2 32 18 6.94x10° 0.01
i 40 40 0.25 25 38 30 3.47x10°* 0.05
fes 20 25 0.30 22 32 18 6.94x10 0.01
K 35 35 0.25 24 38 30 6.94x10 2 0.20
= 5 5 035 2.0 15 1 6.94x107* 0.10
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Fig.6 Seepage distributions(left) and corresponding vertical seepage velocity curves(right) of coal floor

= —~—0=25°
E - 9=35°
o ——0=145°
= —— §=55°
il

:\2 —— 9= 65°
g&\ —a— @=75°
i —— §=85°
=

I

0 10 20 30 40 50 60 70 80 90 100110
R4t BE B /m
K7 SRS DX AR B R HE 1 R 2 3 /K
Fig.7 Water inrush quantity of coal floor with advancing
distance in mined-out area

i, HIWT R, R TR R I B SOK
R BE B U, Her)Thd, i REERH B RAOR A
SR WU BB J= AU N s o 2 B i ) 7 KRR )
LT o

4 £

AL AIF 5 I Jo 85 o T T v A A AR SR K T
SN, A DA BLR 45

(1) Wi RA A, W2 AL RS e A
IR W R BTN, 2 L A BT D 1 2 1E
PSR, HIEAEROR, LA 2 Bl A 1
R0 K SOBT RN A /MBS IE
W 22 AR S W ik i) B ) AR EOR, ik
I WY A IR, o ALK BIROR, DB
IREREAT o DA, AR TR I LIE T2 R B, /)
100 1 1 B8 J22 LU 2 25 2 i A o

(2) BfEAAURN], Rahidferd, M ikl
J2 B AR By 7 P OB IR AR . W2 A5 K=
AL BRLR RS H, B EEE e T

PRI N5 AEBE AR HERE BT 1, /MulA IR T
JE TR EOR 2K A 58K, Rk, AR
T (R IE WKL, /INMBUA IEWT R 5 512 5K
JEl, AESEERZE N B BEREUE B KA

S &3k (References):

[11 2% XTRE, BRbEE REERSREGIML Jbat: Bl
i 4L, 2004.(MIAO Xiexing, LIU Weigun, CHEN Zhanging.
Dynamics of systems of seepage flow in surrounding rock affected by
mining[M]. Beijing: Science Press, 2004.(in Chinese))

[21 W RIGIEMITESOK RICBTRTTIEN]. MR, 1994,
19(6): 620 - 625.(YANG Shan’an. Prevention and control of water-
inrush from faults in floor rocks in the workings[J]. Journal of China
Coal Society, 1994, 19(6): 620 - 625.(in Chinese))

[8]1  ZRA, B, RN WTETARBLEI BT[] BEasR, 1996,
21(2): 119 - 123.(LI Liangjie, QIAN Minggao, LI Shugang.
Mechanism of water inrush through fault[J]. Journal of China Coal
Society, 1996, 21(2): 119 - 123.(in Chinese))

[41 R, s R, EEEE. SRR SRR LR B R
JI5 KRGS HE, 2000, (2): 49 - 52.(SHI Longging, QU Yougang,
XU Wangguo. Method to determine water inrush from a fault in
floor[J]. Ground Pressure and Strata Control, 2000, (2): 49 - 52.(in
Chinese))

[6] WSROy, XREE R KR SREE R R LR VA ]
MRS, 2000, 25(3): 256 - 259.(TAN Zhixiang, ZHOU Ming,
DENG Kazhong. Influence of fault on mining under water bodies and
its controlling[J]. Journal of China Coal Society, 2000, 25(3): 256 -
259.(in Chinese))

[6] bW, SRR, EAREE AR K LSRR E A S ) S [I].
A S IR, 2000, 19(4): 421 - 424.(ZHENG Shaohe,
ZHU Weishen, WANG Shufa. Study on coupling problem between
flow and solid of mine in confined aquifer[J]. Chinese Journal of

Rock Mechanics and Engineering, 2000, 19(4): 421 - 424.(in Chinese))



©394 .

HA 1S TR

2009 4F

7

(8]

[

[10]

[11]

[12]

[13]

[14]

[15]

W, R, BT, AR TGRS RN IR A SR B
{5 FAERI[I]. BER 2R, 2002, 27(5): 511 - 516.(WU Qiang, LIU
Jintao, ZHONG Yaping, et al. Numeric simulations of water inrush
time-effect on faults in Zhaogezhuang coal mine, Kailuan, China[J].
Journal of China Coal Society, 2002, 27(5): 511 - 516.(in Chinese))
ZelE, ZEE, BROHE. M TR SOK I WA TE R AL T KL
I AL TR, 2002, 24(6): 695 - 700.(LI Xiaozhao, LUO
Guoyu, CHEN Zhongsheng. Mechanism of deformation and water
conduction of fault due to excavation in water inrush in underground
engineering[J]. Chinese Journal of Geotechnical Engineering, 2002,
24(6): 695 - 700.(in Chinese))

EEFM, EIEE. B2 RIMUIOK AU R ERTFU]. 4R
FoRZ 2R (AR BEAR), 2003, 21(1): 59 - 61.(QIU Xiumei,
WANG Lianguo. Study on self-organizing critical character for water
inrush from fault induced by mining[J]. Journal of Shandong
University of Science and Technology(Natural Science), 2003, 21(1):
59 - 61.(in Chinese))

OB, RS, RIGRE, AR ORI R S B SOK N L
Tl 2R B B FU[I]. MEme%+3R, 2003, 28(6): 561 - 565.(WU
Qiang, ZHOU Yingjie, LIU Jintao, et al. Mechanical experimental
study on lag mechanism of water inrush of fault under coal seam
floor[J]. Journal of China Coal Society, 2003, 28(6): 561 - 565.(in
Chinese))

KETE, WS, ARHK SRR R 5K I [ A S []. oR
2244, 2007, 32(10): 1 046 - 1 050.(LIU Zhijun, HU Yaoqing. Solid-
liquid coupling study on water inrush through faults in coal mining
above confined aquifer[J]. Journal of China Coal Society, 2007,
32(10): 1046 - 1 050.(in Chinese))

i, WREE, BROK, S BN X RORKRFEVISER]. b
Bl M5 H S 76 2543, 1995, 6(4): 44 - 49.(WU Qiang, PAN
Guoying, GUAN Entai, et al. A study review of water inrush hazards
in Jiaozuo mining region[J]. The Chinese Journal of Geological
Hazard and Control, 1995, 6(4): 44 - 49.(in Chinese))

UK. HT IR I 2 SRR AR A S T T4 5 VA 3] e L
£, 2005, (7): 43 - 45.(GUAN Entai. Characteristics of floor water
irruption of fault and forecast methods in Yanmazhuang coal mine[J].
Coal Engineering, 2005, (7): 43 - 45.(in Chinese))

RNy, AT TR B R RIIMY RN o
HifAL, 2003.(QIAN Minggao, SHI Pingwu. Mining pressure and
strata control[M]. Xuzhou: China University of Mining and Technology
Press, 2003.(in Chinese))

RNy sy, 2%, VAR, S5 ARSI O E AR [M]. 1R
LK 2 AR, 2003.(QIAN Minggao, MIAO Xiexing, XU
Jialin, etal. Key strata theory in ground control[M]. Xuzhou: China

University of Mining and Technology Press, 2003.(in Chinese))

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

R, B S0 BRSO RE RS RFPAI] A4
F12%5 5 TRE2AR, 1997, 16(5): 507 - 508.(TANG Chun’an, ZHAO
Wen. RFPAZ system for rock failure process analysis[J]. Chinese
Journal of Rock Mechanics and Engineering, 1997, 16(5): 507 -
508.(in Chinese))

MR, R, W & A RS e
PR 5 MY, dbat: B2 U fBAL, 2004.(YANG Tianhong, TANG

Chun’an, XU Tao, et al. Seepage characteristics in rock failure—
theory, model and applications[M]. Beijing: Science Press, 2004.(in
Chinese))

XA, WM, HKIE4AY, % G2 RFPA™ HUEEAIIT R4A4E T
HNBTEIEI]. A 0% 5 TR AR, 2005, 24(9): 1522 - 1526.
(LIU Junjie, CHEN Xiong, ZHANG Houquan, et al. Numerical
simulation of seepage channel with REPA?® under coal mining
conditions[J]. Chinese Journal of Rock Mechanics and Engineering,
2005, 24(9): 1522 -1526.(in Chinese))

WRM, RifRe, X6, S R HK R SR AR B i i
BERIWIER[I]. MO Iy %% 2% 4R, 2003, 9(3): 281 - 288.(YANG
Tianhong, TANG Chun‘an, LIU Hongyuan, et al. Numerical model
of instability-failure process of the coal seam floor due to confined
water inrush[J]. Journal of Geomechanics, 2003, 9(3): 281 - 288.(in
Chinese))

MR, g, S, . AR AERE NS B R
DTSN A0 %5 TRk, 2004, 23(5): 758 - 762.
(YANG Tianhong, TANG Chun’an, LI Lianchong, et al. Study on
permeability evolution in failure process of inhomogeneous rock[J].
Chinese Journal of Rock Mechanics and Engineering, 2004, 23(5):
758 - 762.(in Chinese))

By, R, RIEA, S fErks ARl B SiE R
BRG] S12% %I, 2003, 35(5): 533 - 541.(YANG
Tianhong, TANG Chun’an, LIANG Zhengzhao, et al. Study on model
of damage and flow coupling in brittle rock failure process[J]. Acta
Mechanica Sinica, 2003, 35(5): 533 - 541.(in Chinese))

PR, BN, WEHE, S5 TR BN KRS
PR R] B A0 S TR, 2003, 2204 1): 2386 -
2 389.(YANG Tianhong, ZHAO Xingdong, LENG Xuefeng, etal.
Numerical simulation on failure process of overburden rock strata
and permeability evolution caused by mining excavation[J]. Chinese
Journal of Rock Mechanics and Engineering, 2003, 22(Supp.l):
2386 - 2 389.(in Chinese))

B2, PRI, FMEE. DRAKIT R RS2 1B A M 2 )
2EOYHI). MR 2EHR, 2007, 32(6): 561 - 564.(MIAO Xiexing,
CHEN Ronghua, BAI Haibo. Fundamental concepts and mechanical
analysis of water-resisting key strata in water-preserved mining[J].

Journal of China Coal Society, 2007, 32(6): 561 - 564.(in Chinese))



