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Abstract

Mine water inflow is an important index in the process of coal mine production safety, which is
also the focus of scholars. Based on a large number of previous research results, this paper sum-
marizes the prediction methods of mine water inflow and the influence of related parameters on it,
introduces the research methods of water inflow prediction widely used at home and abroad, sys-
tematically combs the influence of parameters in various methods on water inflow prediction, the
advantages and disadvantages of each method, the use conditions and the work of relevant scho-
lars, etc. For the related research, it provides some reference and guidance.
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Figure 1. Schematic diagram of pressure bearing well without Killing
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Figure 2. Q-h curve
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Figure 3. Q-M curve
[# 3. Q-M #Zk[E
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WG A& IE - TR A, 156 e K SkME H A 459.76 m, M iy 21.80 m, Ry 4 1000 m, r, =700 m ,
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Figure 4. Q-S curve
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Figure 5. Q-t curve
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6. Q-r HhZk[E
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LRI SND TR AT AR 7] . F AT T T DR SO A I, i SRR A RRAL TR T
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B =GR R R
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H (Y, z,'[)L:IO =H(xy,2,t)

Kxxaa—:cos(n,x)+ Kw%cos(n,y)+ Kzzaa—zlcos(n,z)FZ =q(xy.z2,t),(x,y,2) el, (10)
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A, SONIEKE, 1Um; Koo Ky K AEKESARETZTT RSB R, mid; H Ri(xy,z) 7€ t i)
ZIMKSRAE, me WORIRET, 1/d; tOARTIE], di Q OATHEX: H (X, y,2,t) AL(X Y, 2) ’eiITaR K AL,
m; (X, y,z,t) N KB BRI AMA R, mids H(X,y,z,t) e (xy,2) 7E t BZIKKE, 2
NEEIREG cos(n,x) . cos(n,y) . cos(n,z) A &L FANEL TS A5 A bR T R AR L w A
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4.1, FKRICHBREERLE
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2) HALRKEELINE: 0T URKRE SH T AR BRI RAE LN, R BUE A ST HEK
BB O ARBUARR . ARALFRARAE, B RTS8 8 SR /K & (1]

I = mEnS_’
Q'=Q F\/: (13)

o, Sy SO BN C AT H . REFKABERE, m; Fu PO R85 H . KA FHE BRI,
m?; m. n AFRE BB, s/ REE.
4.2. ElFSHTE

BT MR — RS s, R A T R iR K =R, N ESEWER(EEY
FFERAIREE « FERER S B IHAEF=RE ST RABEWN R KABRER T8RS IKIZ IR ZE) AT 00T, $2E 32
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Kz, A SPSS i AFor HrAH AR . Matlab £k s8], R Matlab #fiZ64014 T 246 Cftool XJ
AHEGHAT Z 0 AR &GS, FF 08 3 N R FIE G IE I R AR, R s IR S
RAFMKE S H MK TR R R, B R 0 Fos:

Q =-0.0711S% +21.291S +961.59
Q =0.0294M*® —3.2205M ? +112.45M +563.28 (14)
Q =2E —06T* —0.0048T 2 +3.9423T +708.34

A, Se My TR X ERU(M?)  HEERE R (k) A= (1) o
A SLBIREATIAIE, S5 RRWIE ] 2 Te IRl i i I A R 1 T A B R L

4.3, BB EE

BB [L3]5F RS B B2V B8, AEBUA T LK SO B BOR A _E, 6 R AL g™ DR AR i K B dEAT
TS, AR EEAR, BAR TR AT PR

Q, zﬁn ‘Q (15)

A, Qu NTHIIA/KE; QU NCANM/KE; niBlZBEARE(N=1235(4), n FERSEmFEKER R
2 /DK B Ta PR FE IR & AN 52 0 PR 28 35y O 008 B 0 B R 28 (0 A5 8 MIA TV 00 it
Q=T-B(AH/AL) AT %1, ¥H/KE(Q)5 F/KRE(T). Wi FEfE(B). /KKFER(AH IRIEL R R X —4
WL E, —ROANAFERIR . RESHKERIER.

EITELR A LU IRGE, B A, (RARMER € K R
4.4. REBXEE

RERFE RN S EBHR IR T M B CEAFRRE, fE80% ENFOR M # BIAAURERE . G iR
DRI 2R AE 2R G0 R R I A v [R] 0 A A R 2 205 v e Fa 35 P R AL Bk S 2 2 DAy A 3 Skl i R 3R T SR R JEE 1 —
FROTIE, WATFON “IKERBEEE” .

AT [ 141 F 2K 6 S BE A A2 138 1 S /K B AT T AR 00T, 3R T K 2 A%
RIE, IR SO S LR IR ), SR AR e 7 K E RN & A, HhRife
B IR R RGN 3R B IR K B ARG % (K)={%(1),%(2). % (3) .+, % (n)} 5 HiB™
IR 7K EAH S AR 7 91 3 AL s R AR

% (K)=1{% (1), %(2),%(3),+ % (n)}
(€)= i 1) (2) 5 31,5 1) "

0 (K) = 30 (0,50 2), % (3), %y ()

Hk, i BRI R BOFRYE RIR B E AR IA R s i & FE AR SR IR Z K St o B alidih 2
KU I ARFEH R BOTR BN SR I RRFHF KGR, ARG ST LD 22 200 AT R
A RKEE.

GITE SRR, RS RGREAERALL, (R AR A PG 45 R AT 5E

45. HEZERLEE
BP 25 i FH f o T vk 2 5] A K B I i N - HE AR Qi oG 2R, LB PR R I AR R AN
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Figure 7. BP neural network model
[ 7. BP #HE MR R E]

K ESE[15]70 B 7RI BP A28 (R 45 A AL A H I K B K AT AT 1, WSCERIMERT R — 0 I B0k 2
LM AT ISR, TR aE RS SR E AT EE T S A2 R S RE R A, RIS BE vy, T Ak
Phos; 5 U SE (168 I X AR B AR JEAT I 0 M, SR T BP #e i 4k, TS A4S R -5 5P e Al
Wit RENZEALE PR

WINEFE AN, TGN ERE, B SR M i (28

4.6. BYEIFFFST AL

IS} 5] 5 41) 73 47 (Time series analysis) & — M &8 AT Gt 77 E RN AW BFE— KRSt
KT IN A) R A B B AL TR - ) 5 i DA K G T Y S S HEWT S T T . ARSI ST AL, I
6] 5 370 43 A1 505 2 TR SR e SR BB 96 &R o S5 SEBR EaR R B E R AR I B AL AR B SE v 4 AT
It AT LUK B A R AL R G v B — AN ARG 43 o FEAK RS (L7 EEXTE i /K & 8] 5 1 1247 0 T 2
Ja. R TARSTRIAHRAE R, JHEM IR i T A3 AR e 4E 8, KA RIA B BoR 1
DX R K RGEAEE A B B A 140 B . THRIN TR P 2 A IR 2 R, EEAE G-P Hk.
RIS Sy ik Ak 5 45, TR Lo A5 — fRcid FH 3 SRS 8] 3 471 7 B4 25

ARIMA T 258 B RAFR 4315 3T 285 1 (Autoregressive Integrated Moving Average Model, f&ic
ARIMA), 2 1 1# 5 L (Box) 1 < r(Jenkins) 7E 70 “EARHIH2 i (¥ [A] /52 57 (Time-series Approach) Tl /5
o

p B E BIEAA AR(p) [18]:

Zo=¢n+hz + -+ P2, + &
Z, =Y,—-Uu
X, Zo t N ZIDEAE . y WKIPME 1 RS2 t NIERE]: ¢ ARE, p AKIIPIME: yoAE
TR e 9t INFIRT AR B AL IR 22 o

(17)
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ARMA ##i %] (Auto-Regressive and Moving Average Model) /& i1 AR #i% 5 MA #i#] “VE-& 7 M5,
ST )7 4 B 7752 — o ARMA(p, o)fB a8 T p AN E EADUA g M FIL, A,
[19]:

X =4Zy+ L+ + P+ O +O8 ,+0.8  +é (18)
:—EQEP’ Stj\j t HTJ‘I‘EUH@&E*}_L‘L%%, ¢ ~ Hﬂxjf%ﬁlo

GITERCORW R, H TR ER R A R
4.7. BRIEEEGE

TR 2 DL Packard 4 H 0 EE A AR 23 (R BR VS A SERE B @ ST I HER e T ik e —, HARH
RGETE— BN KRR B EHBEAERE RS ERER, M&—A 7 & &84 E A1 R K1E
B, BT AEEZ S B R B INm 4 A2 B i, A Bek AR 2 a) b (1045 B e Bk R [20]

4.8. EMEFITAZENERAFGRE

X LA R AERf i PTI98, Hedh N DA WS8R AE R S K S 0 7 T B R A, &I TR v
(E A, AH PRI b e T M TR 7 AR EEAE . RIS HTIE . KBRS0k, B R T 90755
XA S A K & U 00 AR B ANAER I B A AR R, B RK & S R R R 2 AR L 8 R
MEUA RS, (AR RONTT RS KM B T 5 5 8R4, {8 DRI L 5 487 222 2R 0 AV 0 o T I i
TRKERE o PRIAESEBR TR, — MR 2 5 iR & R AP e™ K &, DT v v 7K B FIOAS 2
5. §FHAARENT TG

W IRK R TEAIRZ M, AR AR TORN AT H 2 45 AN [R] T 77 v B A Bk &, T 45 A [
J7iE s s R S A, IR 1.

Table 1. Evaluation of prediction method of mine water inflow
= 1. wHRKETUN A ERITEMN

T 3% LS A SRR

bk F AL SE PRI A, I T A 5 g, e, L5t 8T K SCHUB 2R T ST X
SRR RS R FH e ] £ A AL o £ R S b Nz

HfE ik FHERKH visual mudflow 2% B R JEAARE, P TR R BE R 1A S 2% ROK T IR
IS ELIRFS YRR E R [EINCNIEZ 2 S (B IRAET E —LEEERH

BT K SCH BRI R 7 A

Aot KRR xs L
CIECEONE st ik Rk sk o B
B i £ A% Gt R, S TRt R
KRG BB SHHRTE, TR SR L1 50 U 25 T T
BP %% TS FEARE, SENT AR BTN K
W 5053 FIA BT 51 e R AR K
6. &g

DAGUHEES TH KBTI i%, 6 320 AR TN 75 34T 7RI IR, ARy
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modflow T /K &, SRR EN, FRE A BE, @ T TR R i 2 A KA R
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