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Abstract: Based on extensive literature review, the state of the art of coupled hydromechanical models and in-situ
monitoring for groundwater inrush predictions are summarized in detail, based on which, it is proposed that the
key issues for describing the seepage characteristics during groundwater inrush are to calibrate the equations for
damage-induced evolution of permeability and of effective stress. Depending on in-situ experiments and numerical
simulations, a new academic idea, i.e. “the rock microseismicity induced by mining processes and water pressure
disturbance is in essence the index of groundwater inrush”, is put forward. Based on case studies, coupled
hydro-mechanical theory, high-performance computing technology and microseismic monitoring. The authors
propose that the tendency for analyzing and predicting the groundwater inrush is to synthetically inverse the inrush
pathway formation, strata microseismic precursor and high performance computing results. And relying on the
microseismic monitoring events, the groundwater inrush models are calibrated, which could be used to clarify the
precursory characteristics and to locate the inrush pathway. This study will lay theoretical basis for establishing the
models to predict the groundwater inrush in underground mining.
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Fig.1 Mechanical model of the double longwall mining
geometry above the confined limestone aquifer

SERE AR I TN, B2 TP 42 5 (— Mk 3
20~30 m), {ERBNN ) FESOKEERT, KA
DX T AETH A () & AR S AR T R kiR, JERE TR
i RAEBS VIR, PR RRAN T ) T A R LR
IKZE U R AR Sk i, T DA B B 58 K GEE Wiy TR
W PR, FEARE AR SROK IR TE 73 A0 R IS AR
103 Kk
42 FRAFRMEEERBIHENER

VER LAA A R b R i AR A 1) R &
FIMHE, LI T2 GBI R A A
e, SINBAMERUG AR CR . SRR AEIE R
. FLBUKE R RTRE, @RS B0 - K
Pk O O FEi AR ch, A TTAE TT RN
LR R A R A e Ik R CIB I - B A IEAR
R SEIL o AR BEAE XA A AE K R ) R ar B R
RO PR R BIE R E A A
W~ N AR A HUEIR T BRI . A7 AR ) PR A
e SR PR SR



F26% F2W

W, S S ARROA SRR ST IR B S K TN PR e a3 + 271

PL 3701 TAET A B (5 2 3 K F- o A fil i A Ak
), N EATIFR A AR RS - NS
I NT R GE () RE MU RS 75 11 £ 5 T 00 £ 3
T RENFA N EERBUR R TE LA AR K
A GEK IR, R 1) 2 e AR SR BB EAT T T
TR, BRI LU LSS LK 2): (1) 4R
TARTHEREE] 26.8 m B, 7867 K2 1P A2 R v
AR BTRIR DX, AR R 12 Ik G1l, AE AT B
WGRIE RS (2) ZKIGAETEIE A A S |
it K D) B P R AR S A g T, 1 3 A )
650 m*/dm, [f] LA 700 mm; (3) Bt
BYURGEIRIX T R, RSO IR VA 5 SR, T Rk 12
IREN 13 IR S Fo 2 [ PRI B /K R OB AE R BBR IR
FEIE 13 m, BT 12, 13 KAKERN, [F e
BAEAKE KERKRKEES/KZETTER, X
WAL F=A R SOKE R, k2, Sefim
BRR 3R A 7K 2 A7 A 3 T8V 11 B 9 A BT K 2
i, SR RS KE P ACK IR 14, 13, 12
JRAN 12 Ik RSB G E AR AKX, X2 AR
MEPE [ TR o

1.75E-009

(8 M

(b) Biish

Kl 2 LARESAERRMN ) s o A B E B 45 R (B 1
R A)

Fig.2 Numerical simulation results of stress and flow rate during
the progressive formation of a continuous groundwater
inrush path linking the mining face to the aquifers
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