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Research on the influence of the nature of the weathered bedrock zone on the roof

water bursting and sand bursting: taking Zhaogu No. 1 Mine as an example

XU Yanchun', MA Zimin', LI Xiaoer’, MIAO Wei', ZHANG Ermeng', JIANG Wenhao®,
ZHUO Yunliang’, TIAN Yuguo'
(1.School of Energy and Mining Engineering, China University of Mining and Technology-Beijing, Beijing 100083, China,
2.Jiaozuo Coal Industrial Group Zhaogu (Xinxiang) Energy Co., Ltd., Jiaozuo 454002, China)
Abstract: Based on Zhaogu No. 1 Mine’s characters that are the overlying thick alluvium, multi-aquifers (groups) and thin bedrock, the
water pressure of the gravel aquifer under the alluvial layer reaches 4.0 MPa, defined a high-pressure aquifer. To determine the influence
of bedrock properties on roof water inrush and sand bursting, and ensure the normal mining around the thin bedrock area under groups,
there were tests, point loading, dry saturated water absorption rate and indoor disintegration, of bedrock samples taken from hydrological
survey holes to determine those properties and influence on retaining sand-proof pillars by analyzing the variation curves of various in-
dexes of them with depth. The experiments’ results showed that the weathering depth of bedrock exceeds 20 m; the dry saturated water ab-
sorption rate of mudstone in the vertical depth ranging of 0—6.5 m from the bottom interface of the alluvial layer is greater than 15%. The
mudstone exposed to water features muddy disintegration, broken rock fragments and mud blocks, which means it is good water-proof per-
formance of effective bridging mining cracks and a protective layer for waterproof coal pillars; as the strength of weathered mudstone be-

low the alluvial layer O to 11.4 m is lower than it of the fine gravel aquifer in the lower that of 4.0 MPa, the sand control coal pillar’s pro-
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tective layer that is greater more than 11.4 m is cannot be entirely composed of weathered mudstone; due to strong resistance to disintegra-

tion and lower dry saturated water absorption rate of sandstone, the protective layer cannot be entirely composed of weathered sandstone.

The compressive strength of weathered sandstone, when it is higher than 4.0 MPa, can effectively resist the overlying water head pressure.

Key words: bedrock weathering zone; saturated uniaxial compressive strength; dry saturated water absorption rate; disintegration test;

roof water inrush and sand bursting

0 3

U XA oK B A 2N S 28 A i
iU, g SO 220 B e IR, TR 1 R
g, 3R] I BOR R TR & KR (D) W0 4 42
PR TR R R T ), R B R B L 2 KR
(2L ) R ) A7 A U2 5 B0 OO 35t K Bt Y
FEJFHC, ZER X E 4R A R TR S K
WOk AR, DI A RIS /K (A1) T RIE, B b
FIZZ &K= () MRS T B2 4 R E 208
DIFT BRI . T 22 5 K2 (41D WA 0
T A PR, FREA 2 XA T R RIS, R
TFEERNZR.

ARG S8 1 BB 5T T L X AT [
R BT R F 1o 0 5 e R A B A
WG 2 BT U e i) SR8 I B K 2 4
AT R, 3BT T B v A X TR R B R K TR R R
o5 A 4 A2 HPBUE SR /R T ZEWTZ 520 T, B
J2 TR 2 /K3 38 TR LR TR AS S50 Sl i e 43
Bt 1 THOA B /AORS L JZAE 8 R 2 A0 A 0 1k s a3k
[ FE T A SR R LA s B — LA S o 43 T A
WA BB AR R A & KRBT A 7 R S T
PR IO 2K S bk s B A0 S s o oR S e 4
HERERPRR S K )Z (D) R PRI A RO IR
SRR R TR | 2 I R A A Sy LR A R A
E I A o B P SR I I AR A
BTN 5 /KRR K SR8 v 14 B 2l R 2 F)
PCRFAE ; 1728 A2 5T 5o e L R B
KRR, 25 5 8 1 OB BRI AT H ik R B
IKIEEFER RAREC LR

LB [ —8 D15 5%, S5 FHBK SCHUSCRFIE, X
KB S AR A I ) 5 R A 7 A 2 A
TR AN K R, XHAIEAE R T X HefL, 2R
Ao A R AT AT 5 B e R R A K A< I
PR R S T TR AR A £k, I i s Y A iU
Xt e R AT E VA, Rl 73 F S WAk B BT
A ] vp R R AN ) 7 BB A PP S0 T 2%
IKBASHIER o M XA A X g 2K e i AR
AKJZR AT B K | BITRS AL OR3P R B B T ik

i

1 Hb/RM#EER

X [ — 7 T AR AR, R 2R
JE 5.29 m, IR 410 ~ 860 m, [ SRIE V& B PR TR
7 304.8 ~ 539.2 m HEREPEUZ, PR 459.8 m,
MBUZ NI A A& KZE D), nTl R “5 &
V" 2586 (18 1), HiZRbRmE+77 m 2247, K2R
KIS FE=350 m 2247, 7Kk 5 BE R T 400 m, 7K 5
F 4.0 MPa,

X [ — 1 b 38 7 R VU I 7E 2,82 ~ 248.09 m,
JELBE Ay A AN, LA B0 B VY ) AR 2 A T
R, BB S b 38R 0 52 To0 A 5 7K 2 0 8 it 5 R
JUEE

2 EEREERMMNAMmGTES T

A R 25 2R 3R I A s v A 2856 JEE
Liso 5 BOBIBT AR R, ELAT W 8 0 3o 1o 56 &= U,
KRR D HME LI T b B B i L S
i i A AR I FRAT e A P 50 R — R A TR
R ARIBCE ATHR 5 1K S TR T B P R,
TSR FH S I PR 5 A A 280588 AR B L sy MO
i, P IR R kA

Re =22.821%7 (1)

K RM A AT SR, MPa; Lo, A A
B A 2258 & , MPa

4 GB/T 50218—2014( TR A4 Jbr vl Y FN
CHET B iR 7K A ) o i SR X R 63 NT AT N2
K SCHERFL A FE HEA T 407 2800 T R IR 7K 3R
56, 38 30 B BRI HA5 8 R A1, R 1 — 1 g e 2
FHIE . BIRRA M E, a2 WA,
HLL o b D, B A IS5 22 MRk R4
SERENELE, JR TS . S5 A AR B AR 7R [ — 1
R ARG, G EE R 1,

MR IR0 25 S22 i A (R A B b o S
B BRI A IR e R ik, i 2 A 3
FirR
2.1 GERLESAEEFE

I 2 W] LA HY, N FLBRFT B 8 2525 1 i B4l
P HE 58 3 I 2 1 s oo R U2 PG A ) B 5 8 o £ 444

65



2023 445 7 ] # % A F H# K 4514
11409 11408 11407 11406 11404 11403 11402 11401
+88.27W E+87.01 +86.86 +86.71 +85.09 +83.23 +81.59 +81.59

190 A A\
+50

=50
—100
—-150
—200

£ -250
j’i@ -300
=
-350
-400
-450 ) -
550 — AR 11401 , #iflgi = . ,
~600 so D 181,59 figym B EKE ()
650 kst P! WA X

W1 EsREAREHEAE

Fig.1 East-west cross section of alluvial strata in the north wing

K, FEHE 0~ 5 m L NZEHE 1, 5~20m
Y0 L PN S e P, 2 B Bl R 82 344 i XU AR FE 1) 5
M SR Tl 553

TERE B rh A2 IS BLA 0 ~ 2 m S FEIN, A A H
PO R SR IR T 4.0 MPa, J& T4, F£I%
W B A AR B R YIRS, JOURE TR] 0 Ak 25 1 B3R ™ 1
NEAERIRBTE KR AR 2 B s B2 R
LU 5 m AR AP TR A T b, HLAR RN BB i
k1 5.22 MPa, °] LA RO/ 1A = KR & 7K 2
S

N2 LB A M SR R 2855 b, 76 BE 25 ph R
JEICFVH 1~ 2 m YEFP, AR R TR R
RN, e W PR e B B LA 5

H i EUZ RS 2 m FFUR(R=13.36 MPa), 1
TRLFN PR B 2 TR T, A B w2 RS A
10 ~ 20 m B8 TR, FIRAE IR A — 8. 454
IRIGZE AT, N2 FLIFE 00 2A A 3 w2 A o
U, T DA 20l IN 2 i 7K 15 7K 2 4

A T AL Lt T AL 20 m, &5 & B T US
B 5 XL B B A £, v LA o e 3
N1 FL AT N2 L B 3 0 25 2 76 B 2 o R e A T
0 ~ 20 m HBLEXALFE WAL FEIA .
22 BERNAEREERE

o1 P 3 AT LA Y, BE G I v AR i L oo I
PR BE IR AT 2 1 TR R B A e e 5 B R R | 2
RS IR TROE, XA LS KL R 3
Ui —3k

D25 (R A AN BT R 5 8 42038 KT 4.0 MPa,

66

AT LA RO N b7 KR K 2 B s S2 T 3 fL
BT AR 22 A I B PR AR Z IS 41T 0 ~ 11.4 m, 1A
PO R R B /N T 4.0 MPa, M 11.4 m JFERTE2E
HHIIR TR KT 4.0 MPa, I H 5 B PG K (058
B, S3 01 2 L BT 9 U 288 5 A B e B2 IS A if
0~ 5.1 m, 1fd AT ER Al BT R 9 BE 4355/ T° 4.0 MPa, M\
5.1 m FER PR A IR I IR R T 4.0 MPa, 3 H 2
P A 34, 2 I IR s o B2 D A T AT A U
FE NAAE 6 42, 25 ORI ZE 25 TR 5, 5
A1 1 B e 5 AR, N B ST B
IR K2 (A W52 e, B b BERTE OR3P )2 AN B 42 3B
H XL A T B, SRAPZ RN KT 11.4 m.

TEPRUZ AL 0 ~ 21.5 m JEEIN, T35 Fb
M A T R B PO T 21,5 m JE Y
B W T K, B8 Eh f LR R i e 2
FLE IR EFRACA SO, R 215 m IRE LT
A 2 WAL AE S 5 55, M A0 i J3E 2 1 n] LA
21.5 m I SUR A IR 5

3 KiwEfTRIBMKKENSH

S AN TSN, 5 A0 Wy e A2 Ak, IR
SLBVECE I EL 7 1) AN LI, A A AR 1] £ 2B
R ACH S, b, PR, o EOUA £ A
KRG, B TR R K KT 15% B,
HATHAT RAFIRRRPERE . DRMCA A B8 TR e A
IR E AR 1A LA e A7 A AR R

PG R R | LI bra 4 R TR
M 7K 3 5 AR U S T Y YOG AR it 4k, nf&] 4 AN



VFHERRAE . ey AR PR BOGH TR SR K B B A 2 LT —— LA [ — 1A 51

2023 455 7 A

R1 G ARBEREMTREFBRKERIGER
Table 1 Saturated uniaxial compressive strength and dry

saturated water absorption test results
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Table 2 Rock disintegration morphology
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Fig.6 Sandy mudstone and aluminum mudstone disintegration
state within 24 h and 30 min respectively
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