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Abstract: The occurrence of mine water inrushes is common and poses significant hazards in various mining areas
throughout China. However, the existing regulations lack of specific engineering geological and hydrogeological explora-
tion guidelines tailored to the water inrush from separation layers (WISL). Exploring the methods of engineering geologic-
al and hydrogeological exploration and assessment for the WISL can contribute to further enhancing the prevention and

control of mine water disasters in China. This paper begins by examining the mechanism behind WISL in coal mines. It
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analyzes the geological conditions governing the progression of WISL from its inception to full-scale occurrence and cat-
egorizes three prevalent types of WISL in China, i.e., dynamic water inrush, hydrostatic water inrush, and mud and sand-
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carrying water inrush, all originating from separation layers. Subsequently, it identifies “water source”““channel”“force
source”and “material source” as pivotal concealed factors dictating the nature and severity of WISL. Then, the concept of
a “inrush separation zone” referring to composite stratigraphic layers situated above traditional water-conducting fractured
zones is introduced, where the WISL may transpire during mining activities. Furthermore, it presents a method for delin-
eating “inrush separation zone” in coal mines, outlining exploration stages and specifying crucial investigative focal
points. The exploration of water damage in upper strata of coal mine should include two stages: first, the exploration of ba-
sic engineering geology and hydrogeological conditions of overlying rock should be carried out to evaluate the possibility
of water damage in the exploration area and determine the horizon of potential mining overlying rock ; second, regarding
the “inrush separation zone” and “source” layer as the exploration target layer, the special investigation of the hidden dis-
aster factors of the upper layer water damage should be conducted to assess the type and intensity of the water damage in
the upper layer. The hydrodynamic conditions and the evolution of overburden fractures are investigated during the min-
ing period. Lastly, a comprehensive forecast evaluation model is proposed and constructed on the coordinated evolution-

L2173

ary mechanisms arising from the interaction of causative factors like “water source”*‘channel”“force source”and “material
source”. This model predicts and evaluates the types, locations, and inflows of water inrush at mining faces before opera-
tions commence.

Key words: water inrush from separation layers (WISL); causative factors; water inrush zone of mining overburden;

engineering geological exploring; forecast evaluation

e [ BE IR BT IR BURURE D E TSR M
Fe ) AR, 55 R, F R TR BT S K
SO TR ZEATF A 2% | X 22 57 K, AT 5 5084 2K 35
K, BTG R RFEZ N, B2 —F R 5
HIE I AR IR, 2= 5K HAT it R Jl 30
P SRR PERVRHIE, A R IERb 41, fEEBOR, Bis
RIAEC T AR SE 2 GEiT, FEA 30 RAT I AA1ER
JEIRE R, B R B TR MR, ZHEE
PPNV HEN NS R N F WS S L a9/ s AU
e MR T7 A4, RSB A B 2K & B %
2,

CHED By IR K 28 U YUOS 7S U 528 27K Rk
i CROBCA SR AT R TR BB I, I S X =
FRE S A RAR Jroeth i, SoKIE s RIS
Fr o0 br, W 2 e 092 A%, SR B3 T i B L 25
F-B, R B )= 2 MR B A | B B = A2
KRB AT FCE JRK A R PIfK =X 4
B IE )RR 52 2K L TIUBRUK L IEHROK . 2K
Fay 3 7K A5 AN R TR K 3 bl X3, o S RRE 1 ] SR IX
R X BESR X AR E e o THARUK iR B 2K
PEAT T U, R TP RAN 52 8 J2 7K BB 1, Bl R
AR T B R K R, KR R R X TR
T RAFAE B JZ A B ELAR SR SR 280 Tt 3 P ) A 22
R IX o AHALE I AR 2 Y BLAR B B J20K F BUTEA 7
VR L BB 4 B it

AU Crh N RIERNE G L2 A A Tl b ),

7K B ¥ AR 7K S - T M Jo 8 4 7 5 e o )
A TARR BOAE B . 7E SR B BOPAG A7 75 50K v e
PERIE I BCR XR, RAEA ™ B Bt A T L 1T R ZK S0
J5 AR M B A, A WA R X B P B I E A
GEIRIEE SR v, T K, I B i I 32
RIS

G XK SCH ST A . TR b 5 i A FoK 3
PO 224 PP AR e S K BB T B P9 0K 35 T T
e Z B R Bl B SR K T YK SCHB R A AR
[ IR, JRE87 K D J7 12 R B o )R K A Y [
S PR, A BT TR B2 K S A Y
WHFE, LA ORI TR R o B JZ2K A iy 1
gt A R B 0

BB IR AT | TFRSE KA TR
WA EAFAE R R 2 5, 1K S 3R A] — AN R R X A
ANTR AR T B X 2 S K IR BT I A A 2
R, 75 B R X B A A R ME T A AT IR A 2 #T,
U B AL B2 K ARk B 2 AR SR, 1B
JEARFE PR BIRRTT, H AT RS — R iz A
A RARTT I, X1 R RR E R AR R AL,
IF AT REMEAFES IR B T TR, X T8 J2 K 3
TEA BIDFFEATAAAEA R Z AL, 5 2B 2 A 55 ) FER
RRGEHAMRITIEMEA

TS J= K F RIS G BB AT, 2EH
Z5E T LRI B 2K B IR BT ST CR,, fEBS )2 K HE
T LR AR B A Rl LR TR JROKE Y 3 MY,



55 4 3]

T A5 RSN B R K B D SR A A 2033

PICRSh 2 “RK B2 NINTF BRI £ X 5 2K 3
B b B Ay E AR E A7 AN A B S, R TR R R
TRE TP B s
1 By BEKEBREZNERNS
1.1 BEKENEERBREE

VR N PO A L U =S W > =y =y e e =1 ]|

RN ZHRELZR

_____ ¥

Bl

o 1] )2 A 1)

 [oanz] O [mEsmox

|LE#ET%%%|§

[ Uk A St
[ PRk |

__________________

| BRSO R 5 TR A 1 |
(a)

M T2 R B AOR, LY 2 8 8 Jn P A
TR, A 1] J2 ] S8 B AN 2 i) 25 2 SR B A ~F- [R] IR
DR ih m R S 32 T B K SR I 45 1) J2 A0 A
G AT BRI R R PR AT R, RIS R S LR

“SoK SR PO A RO A T2, HoE R
LB YN 1) B AR AT AE A I A B IS [R] 2% 0 K bl
18] 22 BE S PR UE SR 10 5 /K 2 1) B J2 25 RN AR G K, 25
T Jo FBLA 2 M, Sk 2B 18 B2 FR0K, AT
B EIKE

Y K I AR 2 X U, 8 A T A iR
7K P ICHE AR T ARk, B JRBUKACT k2
R IX, KA R X BRI RK B R PR
HEh A A, AR S A alORERE 17 BRI B
JEBUKAE I, 7K B4 A SR BBt A T A 1,
J A TAR T B J2 TR IK o

JKC 3 R R S A A K B B A
TRP BRKER KR NEEBUKK, BRKF
4 “HIE” AR R R RWTE R Sk SRR S oK
ARGV DI, T T BT LIRS R SR Y2 Y
WIS W B R BUK T ALA R AR 2R BUK I 14

25U, TE R SR 25 18], 2 2 23 (6] A 35 K JZ KA
25, MR B T2 BUKOK I, — BR 3l oK RS 3=
IRV, B R A B R R AR B 2K E AR
Jeok H TR A T LY 6 2 Z 0] 4 R ASTE |
BEWT AR AR . A 1 R, M2 DT R, KRBT AR i
LY 2 PR AT BT, )= T DU ] PR e k)
KRR, T KRBT

RtJ7

AKBL R B

EKE

T
EREE sl
3 it BT R
xLZ
HATE T AR i
FUKIE 1 F+ f
Pl

(b)
Bl 1 B R E R A2 R B R AL

Fig.1 Pregnancy conditions-factors-evolution mechanism of WISL
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Fig.2 Schematic diagram of three types of WISL
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