 BREORESKIZF
RALHEIORHLE 5B




ExBaABNFZEEST A KB (50974116)
B 3R R S T IR B Bf (2012BAK04B06)

PABORH S K2 T
KBk 2R oKL S By i

WHRMH EEREKE KB &

B E Al K 5 H Rt

China University of Mining and Technology Press



nERE

ARG T A HORE S KR T RS SR LR S B 16 0 58 8 58 A, A R0 - M UK K
TR T R A BRI 5 RS SR LB AR BOR TR & 7K 2 T R R4 27K 5 3 1) 5% el R 38 R A A 2%
T AR 3 K 2 T SR A T 4R 28 K i 6 DX 3R T ) 1 48 2 K K 3 B O B R IORJE & K 2 TR TE
BRGEIK R B 16 B B AEAR AR #) B 5 SE R

A AT R AT A A SUR R TR S BRI AE R A R A S,

EHERS% B (CIP) KR

IABORIE & KR T RIBEER ARV 5 P76 /K
M, EBETR R TIR3E. — 8RN - o B AL K2 AR A,
2012.12

ISBN 978 - 7 - 5646 - 1715 - 8

1.0 T.0HQF Q%K . O/KFT —
Bk — Bl V. OTD745

o [ WA B 5 CIP B35 42 5 (2012) 5 269548 5

# & WEURESKZE T REELRKIIES PG
= # RN ERE RIE
RERE LILE
HRET ET LRSS A RTEAR
CILHAE BN i i me e Wk 4w 221008)
EHML  (0516)83885307 83884995
HAIRARS (0516)83885767 83884920
2] #ik  http://www. cumtp. com E-mail; cumtpvip@ cumtp. com
Ep Rl YLIRHE BB AR BN R T
IF A& 787X960 1/16 EP 15.25 F¥ 282 TF
ROREDR 2012 4F 12 A% 1ER 2012 4F 12 A4 1 REIRI
E #r 60.007C
CPEL 45 H B ED 2 o 45k ) T, A 4L 6 38 9 450



001

I

i

B

HEER CLFTEFSERTERLERBGEELE - EUNFRED HH
FRABRNBBAE S KB  CEERFAEK R EL TN, AET £ 2T KK
FEBM. wAZe GRUTANBAESKETERKR RF BT @I
W EARBA JE AL,

FERRE - ST RARKRESKETRER KETmEHELREAK
FHREREREGHFRER . FEBRMET Z 2L, Al g KB AKT B
2002 £ = DA K, Y B 3.22.7,14.6,30.7,21 £ 8 A ERIHETEA £ 17 %
ERRAEH . EFTHRTENERT L2 IR HREERRAELHF TR
FHEE EELFMA3600 F T L . HAET HEREEFRAL L LT, #E K
FPEZFRAFEFEGAE. EE FT EESTRESARRRES KE
AEHAERERUTAET WERRARE, SR ERKEHNFEHAY
PEHNEEWE FEARRAAIMKAESAERFERKEFARRAE X,
HATRXGTRFARREZEETHREARESAE, FELLE, HWEATRRE A
REGIHHERREDEHAEN W ITHBRANBL2HEAT LEHEAR
FHALZERARL HAMTEERSANMERRE RARXERRARES
AR EBEHFFEREER KRB TP AR RAESAKEREE 2 HIFAN
BWEnlE MEAELEUCERBRRERRAREN R AE,

FHEMREAESAKETREERRAREF AN E T 2004 548
AET WA ITHEERRAERG ANBALE.EHLEZE RANFELR
A TRBRAESKEHARGERUaAH2ER EEFEIRPHER TR
EMFEN AR AREAF A G THAEALEEFRRK, TEEXRAFE
ELAMBAESKERERTHENER. AR KAEE KRR, &
TRBRAESAKEHRAHECR PR ERELABTRHAELAET
HEEEAEBFMEMAR ERTURFARREYBEERATEMHAE S K
BT XEXMAT HESENKAESKERERZERFELRAKR
FHRARE, ETRBRAESKETREERZRANE . BFTRUAE
BARETREERRARENY HEEZNALAELA B . BRETHEARUAE S



002
MEAESKETREERRKNESYE

KERREZRAKABRRXFAMNFE b dK, AXHARRREDALY
BEBTFNA. AFPHRLRFARIANAELEE  FERBHHIRE N
RERTNBEAESCAKETREERRAKRKENG BRES T MEL.

AFEWARIERERBEAERARAFRELTE“NHARESKETR
WHAEXREL BB R RIFFR”(HE %5 .50974116) . “+ — " E X #
BEXHTHNBEA T AN EREREABAREAFTHE(RAH 5.
2012BAKO04B06) % 7 B 4 % B .

RMRAANLER B . L2B HEATRE.E B TE . ETRFH
REERAG LN LR EENFARPIIUNARTIE, EXAET FREENS
MAI SR Y AR THLEBEALATREIEL . AXEBRA XL K
EPFBFAMETE AR NGEAFPAXIRRRARNK S X H
FHE ERKRTROCHRM. AXBHIIARH P XROEFRTRREN

ZHEZEXFHR, FPARAFEFARZLA RFERTERMEHFHE. KA
B 48 : cumtxjl@cumt. edu. cn 3 wxzcumt406(@163. com,

&
2012 4 12 A



001

Preface

Preface

In some east and north part of China, a layer of unconsolidated confined
aquifer with high water pressure exits right above the rock bed on top of coal
seam. It is composed of unconsolidated sand and grit and has a serious threat
to coal mine safety. How to exploit coal resources under this unconsolidated
confined aquifer safely and efficiently is a major technical issue faced by many
coal mines.

In recent years, serious support crushing and water inrush accidents
occurred in some coal mines during mining under such geological conditions,
which resulted in significant economic losses and threaten to coal-mine safe
production. For example, Qidong coal mine in Wanbei mining area occurred 17
times support crushing and water inrush disasters successively in eight working
faces, such as no. 3,22, no. 7,14, no. 6,30, no. 7,21 working face, since 2002,
the year it started production. No. 3,22 working face was the first working face
of Qidong coal mine. The disaster happened at this working face led to a mine
flood, which caused serious economic losses and negative effect on production
with a direct economic loss of more than 36 million Chinese Yuan and the
recovering cost was almost one hundred million Chinese Yuan. Similar
disasters occurred in Huainan, Jiaozuo and Jining mining areas when mining
near unconsolidated confined aquifer, Reason of such accidents is usually due
to which the roof water flow fracture and unconsolidated confined aquifer is
connected caused by special geological factors such as fault, development of
existing fractures or reduction of aquifer bottom interface. Actually, such
water inrush disasters are always associated with support crushing problems.
Severe pressure behavior and even support crushing usually happens
periodically before water inrush happens during mining. This phenomenon
indicates that such support crushing and water inrush disasters are closely

related to the characteristics of the overlaying rock bed breaking and movement
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after mining. The mechanism of this special problem cannot be reasonably
explained by traditional theories.

The research of support crushing and water inrush disasters during mining
under unconsolidated confined aquier began in 2004 at no 7,14 working face in
Qidong coal mine. After systematical and deep research, the authors found
that due to the mobility and recharge of confined water while mining, the load
that acts on top of the overlying rock does not decrease as usual but remains
constant. The unconsolidated confined aquifer could transfer the overlying load
down to the working face. Due to this reason, the adjacent strata are prone to
break as a whole and be structure unstable. Then the height of water flowing
fractured zone will develop to the unconsolidated aquifers. This is the primary
mechanism of the support crushing and water inrush accidents in such cases.
Based on this mechanism, this book proposes occurrence conditions and
influening factors, as well as the prediction methods and control measures of
support crushing and water inrush accidents during mining under
unconsolidated confined aquifer, which has been applied and validated in
Qidong coal mine. This book is the systematic summary of the above research.
We hope the publication of this book can provide a reference for preventing
support crushing and water inrush accidents during mining under
unconsolidated confined aquifer in China.

Research and publication of this book is funded by the National Natural
Science Foundation of China (NO. 50974116) under the project “ Hazard-
Formation Mechanism of Key Strata Compound Breaking during Mining under
Unconsolidated Confined Aquifer”; and also funded by the “Twelfth Five-
Year ” National Science and Technology Support Program ( NO,
2012BAK04B06) under the project “Prevention Technology and Demonstration
of Roof Collapse and Ground Pressure Disaster”.

The authors would like to acknowledge Jin Hongwei, Jiang Kun, Lou
Jinfu, Hao Xianjie, Wang Qingxiong, Wang Guanglu, Wang Lu, and Wang
Huan, who were in the authors’ research team, for their work on field
measurements and laboratory simulation. The authors are also grateful to Wu
Yuhua, Liu Hanxi, Fu Kunlan, Cai Dong, Chen Yuping, Chen Xiuyou. Lin
Qing, Guo zhuang, Tan Shuangying, Liu Yu, as well as related engineers and

technicians from Wanbei Coal Electricity Group Comp for their substantial
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support and help during measurement and application works in Qidong coal
mine. Lastly, we want to express our most sincere gratitude to the authors of
literatures referenced of this book.

Because of limited knowledge of authors, inadequacies in this book are
inevitable, and any corrections or comments from experts and readers are

welcome. E-mail: cumtxjl@cumt. edu. cn or wxzcumt406 (@ 163. com.

Authors
December, 2012
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