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Abstract

The Ordos Basin is rich in coal resources. The roof sandstone water hazard in the Jurassic coal
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seam mining process threatens the safe production of the mine, and the water isolation perfor-
mance of the overlying gravel layer on the coal seam roof has an important impact on the water
prevention and control engineering and roof management in the mining process. In this paper, the
gravel layer at the top of 3_1 coal seam in the second panel of Bojianghaizi coal mine is taken as the
object, and the GIS information and the analytic hierarchy process are combined to establish a
multi-level coal seam roof gravel layer under the influence of multiple factors. The prediction
model evaluates and divides the 7 and 9 indicators that affect the water resistance of the gravel
layer before and after mining. The results show that the mining of 3_; coal seam will lead to the
relative weakening of the water insulation of the gravel layer, and the west wing of the panel will
change from a large range of strong and medium water insulation before mining to a weak and
weaker water insulation area, and the range will expand to the surrounding area. The range of
strong water-resisting area and stronger water-resisting area in the east wing is greatly reduced,
and some areas are weakened to medium water-resisting area. The middle is less affected, and the
water insulation is rarely changed. It provides theoretical guidance for the prevention and control
of water disasters in Bojianghaizi 3-1 coal seam and Jurassic coal seam in the northern margin of
Ordos Basin.
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Figure 1. The geological structure map of Bojianghaizi mine field and the No. 2 panel area
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Figure 2. The comprehensive stratigraphic column of the No. 2 panel area
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Figure 3. Gravel layer, coal seam and gravel layer floor to coal seam roof interlayer thickness contour map

3. AR, RESTHARRRERBTRREREESFHELE

3. BABRKMITMNAE

GIS fE—FH TR AFfifi. B ELL 7 Hr AR s L2 (RS O T SR R 48, Rt PRE B (M
BALE . JBYES SRR R) S AR AT WL &, Al SR A RS S AR B RE 0 i R BN R 2RI R
SRR RR[13]0 LA U AR RN AR A 2 K 2 18] 5 S e e e . AN TR/ FHALER R (4 bn e A, R e ox
LR R AL AR A FR bR L B AT A — L 5 R A BN EEL

TR R TR RS thE R PGS KRR 18], S2UURAE 5 R IR IE o0, Bk REVE
I BN AN A, RS AR R BEAT VP, I PP, ST N RO B 2K 2 (A (1
B, M HGEMARERE . H 4R n D R e A 22 W) A B A S, AU GIS TBL R 4RInA
REARHAT G WL A R RTAALAR . AR A DR ER AR X 3 SRR TR B A SR B /K T R % R A
AR, FEAARARIA AL G BN EE I OCR, RIS 2148 T A FAR bR Ex & 1F H R 1 3o SRR DR R A
JZ BRI PERE -

4. ®MERAERKEER
4.1. BEFRIEWIGRLERKEER

SR R R K E E N ZONIRA R SRR RBENESF NN R DL R R R B Sl
AR S IH&E R 2, i EEZONRR A R LA T B Z I TR A5, BRIV P [kl 38 = A A T B
B, JaE R IE B s R AR -

(1) BAREE

FEAZLERERMEOT, A RZRRK R SREKZ BRI R K R . B0 2R R 5 fit
52 HOBHAS A B R 20 B2 18], TR K 70 RV B AR, S m bRk PERE .

I
i

DOI: 10.12677/me.2024.121002 11 Bl T


https://doi.org/10.12677/me.2024.121002

EIL

() A RBIENE

B R EETEX T LR D R rh G s S KR R A DX AR (B i A 4 1 &, R A
Mo BIENE EZIRIZE RBORIME, THEEVERR 1 S2RRTE RIS, T2 20 B PERZ R [14]. A,
EAMUEGRE RBCAE FBIERE ST, MR AR RR A 2 K PERE — MR TR Z —, BB RE),
YU A SRR K L B A

() BRAE SRR

ERRR (A 2 L) AMUEVL R 1A JZ PR & 20, IRk 1 ARG R FUBREE R/, AT Sk
R R B PEBER/N[15] [16]. EFANILIZ R SR AN SEIR AR BT Bl & Bl e R AR ECE /DN, BRIk
REJIAXT 2, R AR,

(4) 84

PR RIRE A e T IR 2 BE IR T AR i AR TE R, AR a5 K e B, R
EARARAL, T FLX 7 2 (RER A T O F [17]. JRIC B.E L LL 259 S A 700 B i 2 5 i
W 2R AFIN B2 TP I AR R R B F ORI PG AR L ) 58 B dahn, MR R, AR RK
PEREZE .

(5) Wiz

Wi 2 AEE A EACR W Z K BREEE; WiR 4R, RMMRBR T, MR s,
GRTKEIE. Rz, HEERJEN, WIS R DA, FR/K A B Ik, L HT
R YRR A R R K YEREAE VR IR 3R W LB VAR oA T2 RO BR K PE TR RE . W I GE T BT J2 B %
FEEMI D UETIVEA . AREYE. FE4E. MYESE, RUCRHMEERE, HEEMEIgE[8].

(6) BRAJETH. AR A JF I

WA R TR & &5 KR JE R 7 IR AT IR S0, S KIR B KIS 5K R R 2GR A
B 2R PERE S TR & /KR B K PE B O, RIVERA 2 T AR 5 O LR K PN o

4.2. REFREHWGHAERKERR

TEEIX 3 BORE e B A R (B AZE) P A A FIAREE RR, TP R SKIE IS S BURR A E B K
PEREHISS . BURTTRJE LA b R X BV R AT INEIRER, BURTTRE AR S X B %A
BRSO TR X B A A F R EAEE 9900 R K YERE, B T R JE BOOCR 25 X E vl K
B RO, W 2 RS .

5. ZE XA ERKMYE TN
5.1. FERKMEIERRE A

xf BIR 3y BRI AT R RE K R B RR L5 a 0, IR JE B SRR (R B, S8R
) JEHIRIERES WR) P S TR & R 55T IR T MR RATIEIER A R EE . &
Bk SRR PHATE R WD 4 RO R RS A 5 5 S E 1P An FeRR K 3 B R R 4
Bro PEIRR BN ARG v G BB A = BT AR 5 & WK R, TR A il 1A RS KR Z
WK ER R BRI, 72 B 7 AN R L, BRI RIERE .. PR K E WA~ %
PHNERER, AER G B R REKYERE VA 52 MR HE b At AR 6 B

SiEw XL ER TR, 5B GIS s KRS B EAE A 5T L Th R AL & D AR FR AR A
Hs e AR A SR B K VA DR AR b s BEAT RO &I 23, SR Kriging $i4E 7 24 e I DR 2 4 e 1
[19]. 8T BTAN B B ARAR BB GE vt 2047, (RIS B AS R Bl S 4006 PP 45 SR A AS BLRZ MRS 48 TP A7

DOI: 10.12677/me.2024.121002 12 i AR


https://doi.org/10.12677/me.2024.121002

Yl F

IR AR R o B AL BT, BT &R AR R R A — LB R (LA 4).

0.56
—_ 1

500

Figure 4. Gravel layer water insulation factor index normalized thematic map
E 4. A RRKMEERERET— L EEE

kb
SRR
—{bfE

|
0

| 0.19

‘ 0.37

N

BeR
R
A

- fE

0
| . 0.29
‘ 0.45

0.64

0.82

DOI: 10.12677/me.2024.121002

13

W AR


https://doi.org/10.12677/me.2024.121002

EIL

5.2. HEIBIFLERY

T2 A R TR TR ME T S 0k R EKIR 8], HBaK LR 75 BRIV PR 2
MEEFERE RS E, TSR EREHIALIN RS, B, wiEES MRS ST 2
VSR SFEANVEA 12 U ML (AHP), FERRE B 2 R K PEAR R R R B T 2 AR Z A% . AHP Jriki
5% [H #2725 Thomas Saaty T+ 1972 54 H, A% 0o B AE R I8 1K 10 U73  AS A2 O B vE I A5~ e, 5
XHEATBEAT P LE BRI AEL,  ITTEAT AR GEPE R PSR [20]

R 30 KR TR IR A 2 (K 42 R BB AR K 70 A, SR R rideo e R iR J= B K PEFiE A i &
X143 R 3 A ER(LIE 5), RIGA 4 NER(LE 5). BRAEBRKMENRZ B 1, 1EREE B AREA RIR):
BOZTTRATRR A Z A B BRFIE . BT AL I8 S J2 TURAR I A TR, RGN 1 R JZ MK ERE, s
RENZ (B JZIK)s SEETER G, P AR ZRBR A AN i it — P8 KRR 2 R FZHOR, B 20T R
W95 4 DRI BARRIER, 67 EE A R R AR B ZOR L, SRR EZ R 7R )R (C

JZIK)
[ 3 SR RN T R | (3 B TR R D £ R A |
| |
(m — ) I I !
WA B, !ﬂﬁ?ﬁm| ]wafﬁa | [wemens, | [wiwes,| [ pemgs, | [memrwes, |
| | i
I e HE e N o S S =
7 5 ARE:
a0 (2| Bl (VB TEl [E[|E] |&| |BE B OJE]|F] OB =
2l |2 B |Z| |2 |= B el R E| e (A || (R |m
7 i# B W ||l |& 2113 W | ® s
gl & |®OE| (B |= wl m| (& |F|E] B || |2 |Z| =
ol |m| (& |E| & = ml e (m| (1% (=] (2| |E| |=
! C2 C3 C4 CS E E ! Cz C3 C4 CS E E C8 c9
Cs (& Cs (&)

Figure 5. Hierarchical structure model of water insulation analysis of gravel layer before and after coal seam mining
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Table 1. The weight of each factor index of gravel layer water insulation evaluation before coal seam mining
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Figure 6. Frequency distribution diagram of water-resisting index of gravel layer before and after coal seam mining
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