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Basic experimental research on the delineation of the evolutionary

process of fault water inrush
SUN Wenbin'?, YANG Hui', ZHAO Jinhai"*, XUE Yandong', ZHANG Xiaobo', LIU Qianhui'
(1. College of Energy and Mining Engineering, Shandong University of Science and Technology, Qingdao 266590, China; 2. State Key Laboratory of Mining
Disaster Prevention and Control Co-founded by Shandong Province and the Ministry of Science and Technology,
Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: Coal mining is seriously threatened by fault water inrush, showing the disaster characteristics of hysteresis and concealment.
Mastering the evolution mechanism and process law of fault water inrush disaster has important theoretical guiding significance for carry-
ing out deep water prevention and control work. By constructing water inrush evolution analysis model , the conduction path of confined
water and the evolution characteristics of fault zone are analyzed. Using true triaxial rock test system of coupled stress-seepage , combined
with acoustic emission and digital speckle technology, large-size rock-like specimens containing fault fracture zone fillings were designed.
The instability and failure characteristics of specimens with different lithologic fillings and fault occurrences during biaxial loading were
studied. The acoustic emission events and specimen deformation characteristics were obtained. Finally, the modified and upgraded mining
floor water inrush simulation test system and parallel electrical on-line monitoring, stress and water pressure monitoring subsystems were
used to reproduce the whole process of mining fault water inrush evolution in the laboratory, and the evolution characteristics of monitor-
ing parameters were obtained. The results show that the response of fault zone to mining disturbance is stronger, and it is easier to destroy
and destabilize to provide space for confined water conduction. To a certain extent, the nature of fault fillings determines the difficulty of

fault activation, then affects the temporal and spatial evolution process of fault water inrush. The fault tip is obviously affected by fluid-
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solid coupling. The cracks generated by the fault zone and the aquiclude undergo the initiation-expansion-through stage, the relative posi-

tion relationship between the fault and the working face determines the time and space position of the fault evolution zone and the floor

failure zone. According to the conduction path of confined water, the process of fault water inrush is divided into three stages : fault activa-

tion, water conduction, double zone (fault evolution zone and floor failure zone) docking, the stage delineation of fault water inrush evolu-

tion process are realized.

Key words: fault; water inrush channel; fault activation; fault fillings; similar simulation; disaster characteristics; water-inrush
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Fig.3 Delineation of evolutionary process of fault water inrush
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7 = 5K Bt =R AL i R AR (U UK B BT 3

BV IRERTT R U7 7K SCHb B A1 52 2%, il Iy
SR T IRME . A 7 SE R TR R BOR, MELOT R R 40
PEI 7 W 2 5K A i R M I AIE 5 o 38 N
ARG TAESL PR S AR ) OB — e R L A

H &t

3

1l
.

B LA, OO I bl I | ROK AT
TAEBY 9K MBI AT SR B, T =N
A DG A5 0 LS, A B S T4 1 2R Bl e Al R KA
PRI RGN ST | K AT HIRAEZR I T R 4,
= AR BR S W2 SOk AL it e, 19 2R shd 2



2023 4F55 7 HH

# £ M F H# K 551 %

Wy g, FLBRK A7 P B R A S e AR LA, 7E
LEA TP R | Wi LTS SR RS . R EOK ST
1o BE (R A L, B X SRR, X B2 58 7K 8 A8 350K
P FEIEA TR, SR AR A B
3.1 KBRS

] 8 Sy i 2 28K Wil R 48, IR 28 K B4 R e ]
SEIIKAE AN A3 O L 8 A ZE M A I R fE R
FRORALK, BN — @ R b B SR 37 7K SCHb 5
M.

8RR AR AL
Fig.8 Monitoring system of fault water inrush

I A R SF R 1200 mmx400 mmx800 mm(K: x
T X1 ); FR Y8 AT LA fin s 1] e KA 1 MPa, 45
0.01 MPa; AJ SEIKF- 3 G0 37 in#k, ABAUAS [a] 7
JE ) 0 KT T B 5 LA o B 4 o R 4y
il 2 Aoy =X, B N EE R /N A 0.05 kNYs, fif
FE NS B 0.02 mm/s; (= 7K NN 480 5 56 AR AL de
KIKFEAE R 5 MPa, WEIUASEE R 0.01 MPa, ELA& AL
TREBITZ 57K 1R E0 54
32 & 0B

HRPEGFILFA 1311 TAE MK SCHL T 2544, DL F,
WiT 22 SR A X0 52, 0 AR RIASE AP0 1 J LA A AL EE
J 100, ZREABIEL K 1.5, BHEARLEE A 10, 5 F74H
I A 150, BB RECHN 0.1, & 9 AU E A
BB, 5T RIR 960 m, MR )Z R 34 m,
PR E 4 m, AR AL LY, R AYAE E m)_EJit fin
GERIATEAT R 127 kPao VKR ) — i T B
S AR AR TE R IR, 22300, & 2
R 1.5, PR IR i 2 [ 2 far B 5 7K 1) 43 GO 2%
180, 190, 200 kPa, SRABALUAN [FITR EE (1) 7K P11 ik,
BBt IR . 53 kPa.

Ry B AR T AT SR 1452 1 SR RHE,
A DC,-DC, I 7 1 s Wl JEE A AN [R] R B2 2%
PHEEN E, ARSI THIVEH 16 4, [BIFEN 5 om,
et BN BB 4 4, KRGS 14>, DC, ~ DC,

124

JHA e I b J= P S AR AR ol . RARGIE I 10
7R e

e [7) FRAT I

_____________

P/ S

ﬁj\

ZE{ — =y
m

B

KNS T
B9 B ERAMEPEARE R

Fig.9 Similar simulation model of the water inrush
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