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Some thoughts and suggestions on the practice of water prevention and

control in coal mines
LYU Yuguang'?, QIAO Wei', JIN Dewu’, LI Xiaogin', LI Jie®
(1.School of Resources and Earth Science, China University of Mining and Technology, Xuzhou 221116, China;, 2. Inner Mongolia Shanghai Temple Mining
Co., Ltd., Erdos 016299, China; 3. Xi’an Research Institute of China Coal Technology & Engineering Group Corp, Xi’an 710054, China)
Abstract: According to some hot spots such as exploration before excavation, difficulties like drainage mining under special conditions
and contradictory while operating procedures in recent coal mining water prevention projects, confusions brought to production practice
and safety supervision are analyzed, some opinions are also put forward. Firstly, the connation of “doubt will be prospected” is discussed
in this paper. It is assured that “doubt will be explored” comes after “prediction and forecast”. The “prediction and forecast” are key factors
to problems like types of water hazards, water pressure and positions of water, based on what water exploration and release can be de-
signed. From the historical background and realistic conditions, the analysis shows that the exploration before excavation proposed in

[2011] No.70 document formulated by Shanxi Province is implemented under specific conditions, with strong pertinence (ancient wells
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and cellar water). The type of water damage is clear, the space position of water pressure source is roughly known, and the design condi-
tions of drilling hole are available. Therefore, design conditions of water exploration drillings are acquired and “exploration before excava-
tion” is reasonable. However, the scope of “exploration before excavation” cannot be extended infinitely to other fields, otherwise it will
be aimless, causing bumps in design, execution and supervision. Secondly, degradation of water on soft rocks is analyzed. Degradations
like crumble, rock mud, expansion and floor heave can happen on complicated soft rocks which possess weak cementation, low altitude,
high expansion and strong watery, limiting production efficiency. The purpose of pre-dredging weak aquifer under soft rock condition is to
improve the production conditions and to increase production efficiency. It is suggested that the regulations should make principles con-
straints on such drainage holes, so as to facilitate enterprises to formulate construction technical measures in combination with the actual
situations. Otherwise, there will be a difference in understanding between government regulators and enterprises. Finally, according to the
definition in the procedure, the water-conducting fracture zone does not include the caving zone (above the caving zone); nevertheless, the
empirical formula in the procedure and the attached drawings show that the water-conducting fracture zone includes the caving zone,
which has inconsistency between the front and the back. For this case, two alternative revision suggestions are advanced. Through the ana-
lysis of this paper, some fuzzy concepts are clarified, which is convenient for the production unit to accurately implement the rules and reg-
ulations, conducive to the precise supervision of safety supervision department. Besides, dilemma between the supervision department and
the enterprise can be avoided.

Key words: waterb prevention; exploration when there is doubt; exploration must before excavation; underground water exploration and

drainage; drainage mining; water conducting fracture zone.

0 2 203 R U0 e (=) Y i R I e A RS N L

i

“GRK” — i) UL T 1956 4F B4k kSR AE
CEREA L2 e 24 ) “FarEa 55 Jm 5 i H K AR 24
RIZRER” , 8 ) “BRBOK” A5 “BRoK” A “HoK” 2 7
OF, BT XS FEARRT 55 )R T Je MR i AT BE R BB K
FTE KR K MUBESERRANTE A, St T “Hok
AR SRJE S N TR R BOoK” M 1974 48,
TRMET 55 Ja b S ik A 20 T ke e 1) (AR A 587K
AU, MELF B G K 3 AR ), B0 ol 28 R R K i 2R
$e ST IR KL, A BRI IE
ATEAE” B, JRARBOK S0 PR T S
e TR A A i CEER B Kk AR Z61) (1986) W
THRAKEN: “FRents. eimi” B b gy
7K ILE ) (2009) 2 — 25 F ) “B Bl | A BE iR |
FEBITHE . SEIR G R R IA K S, T R 2

A4, S 5 R I IE I 5 CBEm B 3 K 4 ) )
(2018, LAT fRIBR €400 ) ) 4k 7K T R A+ 75 5 Bl
ALUL, RN TR A BER . eI eiR e R
JE RGBS T, NS BLAS HoR Y, X
TRy R AT K T A T AR 2011 4F
P4 B TolkT 5 1 G T Bk — 2B s 5™ B
TA7K AR R T BRSO, B Tt 5
e, AR A SRR SERIE I SR AR A
U, R E AR o ARk, At (R AU R
i SR R BN/ K B S TV 7 S S R £ R
W RN, AR R B IENE . SRR
TR0 S EATRIME . FRaloy 1 s ce 25 AR T

134

“ERMOR” BhFLAERE T 23K _E 2L DOt E AR
FHSCHLRE p “ SOk R 1 S THR A UL MY
K Z A AEAR BT Ji 2 Ak, A5 i TREARA
S AR IR R UGS 2 e 2, DU . M

e, WA Gs T L2

1 %F “BELE WRT

1.1 “BREeR BRERET

(NI )& R faset, A5 BE LTI MR K
THRIEAN S5 38, X AT RERA) K b i b X, SR FH )
PR AR IR AR 255 PRI - B, A IR HEBR K 3
CAmm YRR AE Y 8 FRAE LY “F BT, Mw\?ﬁﬂm
FRHOK

TR Lol B AR R A O ALl A R
Foor & WLRE sh M, 7 Hb 5T RN K SCHb T 20 T 3
Bilt L, ARG HON AT BEAEAE MK E . ELRESFHEOK
TAE, “TRINTHR” & “f e IRTHE, “Tm R
DAL LT [

1) WK 2R, ARG AR] 9K R ADRBUR
] B AR FL O =X, i FLATECR, SRS 7K 28RS
N 2 S AR it

2) T AR KA B2 (7 B o AR 3 7K R BT Ak
(1828 (B0 B, 0 o R I v L R0y 1o, e FL I
Jrfifa AMAR . R B ETHE AR

3) A . ARG 7E B, K E KT 0.1 MPa
Ea‘%'%%%ﬁf‘ﬁlé* TEIREA | R,

#; KEKT 1 MPa HTJ?J”'JJ: K IETEREZE R



R85 B BRAK TAESEE T La 85 5

2023 455 4 1A

KT . E K2R K BEIEAE K KRR T 1.5 MPa B
BB ZBUR FH S H TS 2 e R A 3000 7K R R/
TEFE 57K FAHIE I RS TR IR A . TR LA L 1K
B A5

1.2 WAE “FRME BEEERET

KT AT, HAT A A 20 E Jr s H A AL
BRI, Dk LV SR N ELAE /MR B £, L
ZRLRBR SN, BT T REN 2%, U T2
KB KEMZ K. 2010 4F 3 A 28 HEG A
RN F) T R e A 28 BUK R I KB 7K =R,
UUE 8 HILPEABUMN & T EBUR I 2011])70 53
P, R SeHE M TR . A PR AR E. e
WIa . JefE R O

INPEETEDT S Rt A B A ) TR
PERH™ R | A K H RO X — R 1 S
T a N RO, HOKE R . K L
FEAT ARSI | 7K A4 23 Ta) 57 B4 1) 38 Wb, LA K
KT ZA . T, INPEE ) AR R
EH B, S A H S R MBS s, A A
M,

WERAE AL N —JI U RATHE “H I,
Fhgs 4k “Toui FR” B AVE R, G O A “5E”
I “BE” BPE BT AR OGS EU i R s hh 2w, 1R
TR TR T RS A AT i i Jt i e A .
B, CARMMTE SR IR “HUIN I A7 BE R . Se G
Pt SEIRJE R BB TR K R
1.3 EE% “BiRMR FERITEE

VLAESN, £ GRS X 2 4 W 1 %
IR, B2y 3 1L VG A8 PRS0, BER AR .
Zead “TRINTH B LI “BET ISR AT
DR, Bty e LA [ R

D TME. AN K 328, Jo s B Jr
PR TF B ARHE K, JCE I (GO K &, B
HEK R GE BT T AN KR ZS T &, ek
THENFLIT LA L AR L FLIR R LA B0 55 AN e 7K
JE BB, Teiki AL A Bk K B4 T (8, oIk
B BRI B e A e 2L EL A Bt . T Dy he (il i
WIRBOK BN B I 2 TiThee) . Mz, &xf “F
PR S YR, SR0K TR THHE,

)T SME, AT TE AR AT,
SR BT AR ) A2, 1) i
It T 3 NEGFL, FLIEE 120 m, $83F 100 m, HEETHEA
/NTF 20 m, PR SHOKEM A B AT . BRI L—
T 1B K EE TR W &1 L 4T Rl 5

(B k&) -t I E 2L TRE T, 52 Ak 3 K
LRATZE 7d, HAT, 42 B H PR 5w
L 15 my D22 s (i) FH oA 4 2F —f Bt 1] FH > i
TRIOK o B8 CBREDRAT 2 JRI ] 2015 4E56 9 1)) i,
FA A w1 H ERGA 158 m, HEE 5K
B T DA TR S

WA, R AR D A
H E=MAT R, AT EEA WA T ARSI R
S IAT, Lot TR TR WA KB T LT
PAT “GIDIE AHEHSIL AT IRKEE A
FREE AT RIS RN R SN E, A
A Z T ICTE HP A2 Do R B4 7 ol e, 22 4 W A M
.

1.4 EIRGISH “GRAMR HIELESE

BB BUR 224 W AR T T AR e A Ml AR A, A
FPET R B TR AR, A R R
SO YRR, DA RS AT BOK R AT DLk
B — VK EFE, Ed—RRKER S, HE—2
BV B AEN T 22K IT 55,

B FRED LR HMZ, b LR 3
AN, — KR B, —KSE TR R A
AT SR B, B IR R DL S A
FEm NI N AU — o X kAl S AR
RHE 543 m(—14°F 1), Jifi T3] 503 m B AR 28K,
JKH 3 600 m’/h, B H- B

FJG A I, AL 4L R 2R ER (21 SRR &
TR 5 R, BN /K i 0.040 4 ~ 1.331 5 L/(m's),
RIK S IKIE 4.6 MPa, 28K RTB R F RS /K22
13m([E 1), fF Py s R, B R A & X
KR, BREERA “ELET SOKZEMEE, BT
IKSCH TR SR AR TE 51 % 1 —R AR 2k G,

8 Jit —IKFRE

H1l RAKETE

Fig.1 Schematic of water inrush point

B SRR A L K SCHL BN T8 B R A 15 45
YT T TR AR B KRS o TEME LT,
P INAT AR, $ S BUBIE BT 3 AT
BORAL, Horfr 1A LB -140, 5350 2 fLIA IERTJT

135



2023 4F55 4 1A

# £ M F H# K 551 %

W, BUCHR 120 m, FEHTE AT AN T 20 m, Fik
R BERER

G 1) A TE O PR R TR, = )3 AN T sl o
UNSRARIEAR, TR AL H A Bl ke B, o K ]
WA D NSRS B LA B A S e, e /K mT g
SR RN S IEN, A ASER . JF T i
BRY) PR A W R B T A AR W KPS, B
WAVRAR SR, {E) PR A BE I K e R HE s K, 4R
BIE KRG T K, RO AT

RERG 5| KK & S iy SR N 2 b 24, JERIE S
ARITAARA, AR I 22 Kl SR
ftiiti o
L5 XHUT “BiRLER BRI

AP PERRLRR | ML A 207 e T, A B
IR B A K RN RR s Iy O e
FIFFPAT “H IR EBOEE LT LA

D IAT “H 487 A/, 2 A R A | B
SR (TN T4 ), 24 Al K 3 B B AR AR X PN 5
FEAE H. SOME LS o8 1l 7 T AR R A W A, sl TR AR A
AZETERS, IR Al “H MR AT, vy e as
BUKEUR, RN 2648 5, A — 1Y),

)T A AR I A /NE TS L, R]
PARRE FERE—HF B0 X | e —fp s I [ el —fp e
R XEL RN TR, S JERAE IR K,

3) KA ) R 8 i “BE AT, WAZHAR F L
e ESRIFTOK o

2 EFEARESETHRTFFREARRS

2.1 FILGkF —BEHERHMTER TELLISR

PUACAR D e 2 2 5 2 | TR, W
JaAt e, SRR E A SR S —, 7E
I E 7S ROK E I K & T o8I RD A R ALK
XU 2 A A U R AR AEN >,

1) 55 L5 VE: a0, gV 25, R 28
B AR, TEK B 5500 T A Wb et . oK
TR “GuawaK, Bk B (- 2),

)RR L XN K s 2R B, A b
JE58E 0.5~60 MPa, P-4 £ 10 MPa, S A T 2258
FEAR, JRAR AR S AR

3) R MZ M AL X R B, RSP A R e
LT T A R R, A Th A R R 1
A R SENA BT B8 30%, HF ik
2| 80% , I H B B I A M AR AR . R 3T
A B KA, ek, &R HELIE IS . AN AT AE

136

e, BRER A RO R RIS 75, BS540 TR P
HRr(E 3).

4) & K B2 TR R b e I 2 A ORR
W & KA A AT A . DL I X
11, BEZ TR DA & 7K Z B K /T 0.1 L/ (mes),
KM R S, AN H G A (R TR K
R 51k, HIUKEASTE | SRS HRFAIE
Z I SR TS AL, SRR T G R I
Rt 7 EE i 2RISR

(b) KT i e i

(a) TRARHE R FLHIK

H2 #ERILEAGHHERD
Fig.2 Outlet of anchor cable hole (containing sand)

#1900 tam
178

(b) EREARY IR E

(a) FRAREALIL R
B3 R BEAZ

Fig.3 Argillization and expansion

RBCEVEMV IS | S A P ROR, T S TR K
TSeE T, A TR I SRR 551, DT &5 A=
22 BTARIBERXE

I I X R AR K A f U T
YETEHE, IS TE N, B 100 ~ 120 m 77 & 1 414k
fL, TAEMHTERE/INT 260 m IR “XUZ 0L i) B3 AR
A7, BLHENAL 24 A~ TR 8 R i 260 m B R

SRR IEAL” 7, RAEEL 36 A4~ IFAAE
6] A B FLFR M TR 2B 5L, )25 2 2 AR FL A #A A 22
10948 47, AL T oK B0 DA T BT . DUE
M EE 2 500 m., FiBE 320 m A TAE I R, %
JHL T T TN E S0 ALK AL, B BUK B AL B
1800 1>,

PCAER T R 16 R, BiiUKFLEEZ 19 160
A, LK ¢<0.5 m’/h 29,5 46%, 0.5 m’/h<g<



HE8 BBAK TAESEE LR Sl

2023 455 4 1A

5 m’/h 295 32%, 5 m’’h<¢<20 m’/h 25 18%, 20
m*/h<g<36 m’/h 25,5 4%, F K AFLIFIKE 36 m/h,
SRR R 0.142 m® . il THAUK B+, 2
T RGN RS (& 4), R TR T 471%.

(a) RIBKRI VNI

(b) BRBUKRIA LI 5

B4 BEARE R LI L
Fig4 Comparison of stope operation environment before and

after drainage

23 XFHRFFEIHARLFRT

DX PN AR 2 BB A R, ARl P LRI 19 7K A7 F6e
L, BR TN & 7K 2K R T 3.0 MPa, QIR 6 ik
IR FLF B EA T IR PR K L B AR B R A7 B,
WAL LI 6 s

1) /K FER T 0.1 MPa B, JIC K FL 26 201 i 5 [ 45
1K EAE T2 RE T 15

2) KR T 3 MPa i, IFKESKEA/NT 20 m;

3) /KK T 3 MPa B, Z45TFR(EAVINT 4.5 MPa;

4) K FEKTF 1.5 MPa i, &L 20 H 5 I R 2%
B

5) T A A% S5, 0420 ) i) Sy el 5

6) /K= T 1 MPa, J5UU FORFG TR Z N AR

B RK AL A SR 4% B AR B AR R T, FARZ
il b ] LSRR, (H B ROK T E K 12~ 30 4~ H,
KT B PE I R A ZE ST 12 ~ 30 AN A, 1 i re fe sk
Bk, ML Bk SR KL 2R 2 —; FFEnt
(R , BC 453H 1Y A8 P sk o, IR B AR TE 1) TR
TGN, WG N AE 7 AR s 5 0[] s AR AR
T e, BHOK 5% FH RS N, il A

FKIZ S KM 255 ALK RN, ATF
FE TR B & A B, 0 5 ¥ S HEOK A B L IX
3R “BRIKESEL” RN “BRBOK L, # B[] Al 4 AR 22
SRt T, fRfif T BOK 547 Z R 2F IS o

1) BKENFL: AR ) R B 24 1) 8 T 15 LA K “Fi
TR K BRE) “GE” , ™k 4 R B BER ZE SR
Jits TARBOKFL, BERAENFLAR A HK B FL

2) B BOK AL H A Sfe s T00NR A0 2 7K ) fL
PR KL, ML O EEKE 1.5 m, HBLZHL
A i T 79 [ 22 (PRUEAS BEANASIB K ), B R 1%

SEARBAE, B 1K BB TR AR R A, Jo
24 KXTHRBARARIEEHER

CA VeS8 46 “Bit (F) TR [ 4
BRI IR BT R | SRR SR ZEERRZ
I, T RATN A BESY R IIHLAE " o RFIEFKIE VY
JUH DX PRSP 2 55 At AR ik v TR ML R e

CHMER 7S+ 4% U2 (A1) Db T /K 248
A7 P PN B 5 K B A K AR T R i 22 42 T
JO7 5 R DB RTBRAL -+ --- 5507 %, T BRI, J7 ik
FPRABIGBN” o ASE X TR 2 K 2 KA Mot 4
I DL T AR A RLAE

A DXAR I B M 5 2R A oK SCHB B R A, K
B BOK AL R FUI LA 23 B s, 55 K4 ) By
o€ o H T RURR B A HE I S0 R AT, 22 4 I AT
138 2 AT MU RO ALY 2R R T 4
B, AN PE IO . @RS TT (A B, 1

“Boa TR T, Bal i s 5 8Os T

JEBYHBOK TR, d AR b 55388 1 i il T AR 22
SR, I AA S TR A, 7

3 ETMES “SKRRE iR

3.1 HEXNSKEBRHFHENX

KAL) E /T B DU G T R K AT () 2 SR
“SOKZBHY, RARESIE W LT — e BN A R R
AR, oA R, H B SRS S 7

CEEFU . KA, BRI S BB RIS R
TETFRAE YT RIFR =R IF R B ) ) B 1
RO G T Sk A 1 SR “PE TR LT — gl
FBl N 02 2 7 A 2, HL 2848 HLA okbE, Be M HE
Bl N 78 5 J2 TP A Bl T 7K 1] SR 25 X, IR A =
FEIFR A ok 244l .

AU, €40 ) S K B 5 (T R ELE D
o SR REE T N TR E— 2, B 3 SAOCHHE B
TETEW EJr BT R A MR BR (48 ) ; 2487 (4%)
HA Sk
32 MEMEFRSKREBETHEX

CER D)) B 5375 X HRE 2 B S P B 7K P s 1Y
PR ZE T IR K CEDFE R A THHRA R,
FELL“BEE 6-17 B (] 5) . K Hy S Sk 4R
=, Hy AR 2R . BHERT LA, /K
W ALFEIS VR o

(=TI RIVEYBESR 4 “BK & a1 CaE) Y
e 5 (H, ) N 2R T 5 T /K 488 1 Js oK ey i

137



2023 4F55 4 1A

# £ A F H# K 551 %

CH) I ARG R IR EE (H,) , AnBiHE] 4-1 Brs” (K 6),
LA, SRR (H,) B AT

/5 () B E6-1
Fig.5 Attached figure 6-1 of detailed rules

_

He (=ZTIFRAE) A A 4-1
Fig.6 Attached Fig. 4-1 of code for mining

F b, (T IRRME )45 Y T R AT 11
AR, RS R B ARV

WA 2 TR, KRBT AL v (AL T
VI L7 ) BE TR AR, oK R R R
JK S BRAT TH ST 5 0 S TR 2 ) ) o e . AR R
FEBF P, K S AL RS VR (oK BB R
M2 TR 31 S5 /I SR B T T 22 [ ) 88 v 2 )5 K
P2 B N3, T SR R o B R SR A
H I SO 7K LB B 1 A S, DL TRy
AR AR N G 5 M JE G 0 %) 44 1) fige R 1) B
Rl . SCRBUE R | RIPZ IR =F A
TR 7 B /R ) R B e
3.3 XSRRETZRABREREY

sk BR TR B 22, SR DU 2 R g
AL, R

1) X 2R F1 K BB HEAT X3, 233l
AP AR SRR LT — VLB AR R R A TR,
PR, HEA oK YRR A 2GR . SRR

BRI 05— G N BA 2 A Y T | IR,

FeA R, R SR E R . B A
VS, SR RAR AT, LUEDE R A
(E 7).

20 22 80 AF AR K IR B+ HE TR A TRESE B

138

y X7 7N, vV ).4 N/ 77V )4 N/ 77V b4 X

BT HRELFAERERH

Fig.7 Schematic of fracture zone and water conducting frac-

ture zone

R B A Rl “ =T B, AT AR VR
I | 2T U, SR SR TARBE T 25K T 32
BRSPS S T A AR Y BES, CSART
FIFF4R R TR IR 7K Gk, Sy i Gk, 1 2
7 HLHTE O KRB o Al UL, R ]
I TN B, Sk LB HE A& B i, Al B3l
FEE DT

2) XS 7K BB R0 K SRS R B E
FARERBE : A5 S i O — BN E R A
Wigd, AR, HRA SRR A JZIE . Sk
B 5 L« A AR TOURR 3] 3 K B TOUAL 1T 2 [8] £
BEERE . FACRBU AR, 5T LR
CHLTE ) H 14 44 T g AT 55 3 K 2R iy B fL 9
Pyl 1 B, 5 BT LR RIS ) v By 1 L B 22
B AW, DIEE R BT (K 8) . KBNS,
KA AR LA ARG K Ll X A R Bl “ =A™
(Y B B R Pefr— B

Y ). 4

= i
i =
— &

A8 SARRELESARREGETE

Fig.8 Schematic of height of water conducting fracture zone

b4 N/ 77V b 4 N/ 77V b 4 ).4

[T

and water conducting fracture zone

WAk, (A iR 2 Sk R, (=R TR
ML IPRZ o oK R4, WA IR [R) i 55 TR



HE8 BBAK TAESEE LR Sl

2023 455 4 1A

Toll, R —ME & B Lol AR e ip 48—, ik b Y
Rl

4 Z5 it

D) ILPE 8 48 0y “F 8 1R A BB A A PR
CEEBUK), % T H Py LR E IS &0, AT “f
PR A — 2 1A M, (H RO AR R AT, 72
ST A S 4 N T, A ETCRY R
— I HHIRLIRT 2T H R, A R PETHE
BORASEHAE

2) A GBUR WA T LA SRR e Ak 5 AN LA

EFRUER” O A, BRI L B Y
Tk FEXFILTE B A K BRRERIE O, AT LA D3 AT 4D
FEUtBH, LG HAth b DA o3 b B 58005

3) C4HN) Y L B ARG HIAR AN 28 4 ff B4 1 7 2
BT (B TR B JLRIE B8, 1A 5 K R g ARk 24
e B e T A BT 2% Je— B N Y
BT A L TR B ERTBOK LA e X 1],
PR LA IR R E , H AT Al BR 57 57 A ZH 241
B Bt T AR it

4) CHIN Y L S AR e H AR T K B BRUHT A S 7K
PR R B E SURNETE MR, 25 5 7 A i e, EDm LM
115 KR 5 Rk 244871 1 2 Ll AR IE i
— 3, RUE RS TR Toll, J 0K Hg— Ry Fk 3
B
2% X ik (References):

(1] w4k BET 5 50 KE 25 (3], ST LB
224, 1956(00): 88-109.

(2] BT IFFRRE FEAFBIIA K E TAET]. R BF R, 1974,
2(1): 12-22.

(3] e AR FE A B e Tk 3. e Bl 6 K TAE &% 6 [Z]. b
51:1986.

(4] HERZEAFWEEHR. BEEY 22 WRR. B HihaK
FUEM]. b5t B Tl R, 2009.

[5] BEFRED 22U BT BiE K4 M), bt B Tl

At 2009.
[6] XTHE—LmsmiEnBiiGKk TS THUE. ILvEE A RENZ).
KJE: 2011,

(7] HIBF5, IV, B/ CREDT BTG K 400 ) 2 A M. 13 -
P LR A 2018.

[8] BES", XIEIF, M0, 5. IR RER NI AR S BRFIES
FSEIT B AT : LUK L — S5 A1 (7). 45 H b 5 5450
4, 2020, 48(6): 170-178.
LYU Yuguang, LIU Baokai, ZHAO Baofeng, et al. Hydrogeolo-

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

gical characteristics and danger-solving mining of Jurassic
Baotashan sandstone—A case study in New Shanghai No. 1 coal
mine[J]. Coal Geology & Exploration, 2020, 48(6): 170-178.
XU, B IR, JotRIE I BRI G LR R I op b
FILI]. BHEAH 41, 2012(3): 96.
SRICHE, #hnsE. AR LR EVHEMA D IR e 1], 1
PHAEERIEE, 2011(10): 4-5.
WRZLRE. 3R E B K E AR 73 5K UMD D). i
M R EEERAE, 2019.
g, Ik M ARG RY REIREPOE MR AE AR
FALB L BEA s BRI (1), R 5 2 & TR#4R, 2020,
37(6): 1114-1122.
CAI Jinlong, TU Min, ZHANG Hualei. Deformation and instabil-
ity mechanism and control technology of mining gateway for Jur-
assic weak-cemented soft rock roadways[J]. Journal of Mining &
Safety Engineering, 2020, 37(6): 1114-1122.
Fr I, T3 U, MR, 45 RS LA S e A s B R
JEBSRHLEL BT [I). IR BHE R 2224 (A SR FLA R, 2013,
32(4): 1-6.
QIAO Weiguo, WEI Jiuzhou, LIN Dengge, et al. The deforma-
tion failure mechanism of very weakly cemented soft rock formed
during Jurassic-Cretaceous Period in roadways[J]. Journal of
Shandong University of Science and Technology, 2013, 32(4):
1-6.
w R, BEALZE, TR L, 4. 8BTS e A Hon B AR I R iR
AES LT (1], R4 5 22 4 TR, 2016, 33(6): 1014
1022.
MENG Qingbin, HAN Lijun, QIAO Weiguo, et al. Deformation
failure characteristics and mechanism analysis of muddy weakly
cemented soft rock roadway [J]. Journal of Mining & Safety En-
gineering, 2016, 33(6): 1014-1022.
BETT, BIos, B R, 5. B TKIE R ECE & AR T R
FEAE SRR (], 54242, 2021, 52(6): 109-116.
LYU Yuguang, LYU Wenbin, XIAO Qinghua, ef al. Engineering
characteristics and control technology of soft rock deterioration
effect based on water inducement [J]. Safety in Coal Mines, 2021,
52(6): 109-116.
BE)T,BIR 2 %, 5 R LERERE T RMEIOK B
VG347 7). B4, 2020, 45(11): 3903-3912.
LYU Yuguang, ZHAO Renle, PENG Tao, ef al. A typical case
analysis of water-sand inrush in mining under thick over-burden
rock in urassic coalfield[J]. Journal of China Coal Society, 2020,
45(11):3903-3912.
EF . ARR B IR B S AT R MLE M),
Jemt: B Tolk 1 hikt, 2017
BEST, I, BRENE, 55 RIS UG S BB TR R SR
PFLIT. HEH MBS IR, 2021, 49(5): 147-155.
LYU Yuguang, QIAO Wei, CHENG Jiangyuan, et al. Discussion
on zoning model of overburden after mining and its engineering
significance[J]. Coal Geology & Exploration, 2021, 49(5): 147—
155.

139


https://doi.org/10.3969/j.issn.1674-098X.2012.03.076
https://doi.org/10.16452/j.cnki.sdkjzk.2013.04.001
https://doi.org/10.16452/j.cnki.sdkjzk.2013.04.001
https://doi.org/10.16452/j.cnki.sdkjzk.2013.04.001
https://doi.org/10.16452/j.cnki.sdkjzk.2013.04.001
https://doi.org/10.16452/j.cnki.sdkjzk.2013.04.001
https://doi.org/10.16452/j.cnki.sdkjzk.2013.04.001
https://doi.org/10.16452/j.cnki.sdkjzk.2013.04.001
https://doi.org/10.13347/j.cnki.mkaq.2021.06.019
https://doi.org/10.13347/j.cnki.mkaq.2021.06.019
https://doi.org/10.3969/j.issn.1001-1986.2021.05.016
https://doi.org/10.3969/j.issn.1001-1986.2021.05.016

	0 引　　言
	1 关于“有掘必探”的探讨
	1.1 “有疑必探”的内涵探讨
	1.2 山西省“有掘必探”的合理性探讨
	1.3 盲目性“有掘必探”存在执行问题
	1.4 通过案例分析“有掘必探”的非必要性
	1.5 对执行“有掘必探”的建议

	2 关于西北软岩条件下疏干开采技术探讨
	2.1 西北侏罗—白垩地层特征及工程劣化现象
	2.2 疏干开采工程实践
	2.3 关于疏干孔施工技术探讨
	2.4 关于疏放水技术规范修改建议

	3 关于规程中“导水裂隙带”的探讨
	3.1 规程对导水裂隙带的定义
	3.2 规程附图中导水裂隙带的含义
	3.3 对导水裂隙带名词解释修改建议

	4 结　　论
	参考文献

