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Abstract

Coal gangue cementation filling can effectively control the surface subsidence caused by coal min-
ing and reduce environmental damage. In order to study the influence of solid mass concentration,
cement content and fly ash content on the physical properties of the filling body, optimize the ratio
of filling materials, and design 9 groups of ratio tests to provide scientific methods for obtaining a
reasonable ratio of filling materials in engineering, the results show that when the solid mass con-
centration is lower than 80, it is positively correlated with the strength of the filling body. Increasing
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the cement content can improve the fluidity index and compressive strength of the filling body,
and increasing the fly ash content can optimize the fluidity of the filling body, but it will also affect
the strength.
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1. 518

WEBAT A7 Bt HEAE L 7012 t, HIBIEIARZ 70 km?, I DAEESE 3.0~3.5 12 t (K, 5Tk
RSB T) 40%LA F[1]. BEERFAHEBCR BRI, KEMERNE o T IR IR S 5, FEAL
H R/ ORHRURL 22 B R b 2R, 15 3R [2] o IR FF RPN AR RS MR R ™ EAR, RS XM
DU, MO T AR 2400, I ) R ) 2 B TR O R 5 AR S IR R TR R SR [3]. A
FIEH KRB R — M KU R GBI RER, WEREUE MR U BT A . By S5 R B HEAR L 5 IR
AR, ERERSE > A RS AR RIS A AR SR At SR £ 5 A R B
Mas, 18 “="F" EHEIRPERZH, B RGN HBIE[4] [5]. TJLER, I RBHERERR
PRIABE L [6 0 TEHEAEFRAAT T IR BRI TE o R EAT A R R X AR, BERE AT A i HE
AR IR B A R R 2 R R N TR A . B RHERL, 7 IEAPRHEC L S B R AR R 25 X 78 3H ) 2
PEREFRE YRR R KR, G R MR DTG 2 S E B Ry R AR RN K T B I v 7 A B SRR IR ¥
EHKEGEYR, T MNETEM. REL . K. Rk, RE XS EE 7).

2. IWBHRHEER

IS TRV s Rk BRI, P A T ORI R, 2K, T T
AURLE ELAE W B FE A R A, A, BT A 0 SRR 2 G R o B AT XKL [ DML R
KA EEERR KT . H XRF REE T AT A B M i, 85 RAI TR 1. &2,
RAE XRF ZpHr el 5, T A 2 A Si0p. ALOs, WEME AR E, AR T HER T K.
P SHERT A AT B AT SR BEATRORE 20 20, AT BERERT . R R b, 45 RBIT4 3 .

Table 1. Chemical composition of gangue/Wt%
= 1 R ANZEER/ W%

R CaO MgO Sio, Al,O4 Fe,04 HoAh
5 /% 3.33 1.52 54.49 17.54 7.80 15.32

Table 2. Fly ash chemical composition/Wt%
2. BRI LA /W%

5% %/F: CaO Sio 2 A|203 Fe,O3 MgO y\:’ﬁ‘lj
7 E/% 5.40 44.38 30.51 8.79 1.19 9.73
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Table 3. Gangue particle size distribution

3. BT AKES

T RERT *ﬁﬁé(mm) 80 50~80 25~50 10~25 0~10
HE 5.00% 7.23% 39.24% 37.96% 10.57%
WEE IS *ﬁﬁé(mm) 10~15 8~10 5~8 2~5 0.08~2
HE 15.49% 20.89% 31.10% 15.20% 15.07%
3. REAR

DN FEAS R [ A RS IR BE A B K B AT A AR A B R I, et T LT
A AR 4L B — 2 (O C HOE M BHR A 38 5 J5 GRBHEC EL 22 3 BiaR), 70—/ R AT i sh v L 0
AKEEMER AL R U0 4 FioR), FIROVEERFENIE BB RS, fl& 8K x % x &4 70.7 mm x 70.7
mm x 70.7 mm FIFRAEE 7 A, TR T S R s . R NS, K DB E T
THEE MR NATIRY, 24 h)G, WSyt il Ps s 8 s T HR = W& TR, o
77 REHRI TR R 0 16h, 4d, 27d.

ORI T RN RIFL LG . AR RS ES A P AT A 7 SRR AT B Al bR SR DA, IRy
I b ] B S AR HE GBIT 23561 #E4T. K YAW-50 fOHL {5 il B i e AR A B BYASGHEAT PRl 46 A T 1
B, IR MESEHINE, INEEE N 0.2 KN/S. SRR E R 3 Kk, B TIMEE AL R .

4. WEWERS 5
I RIS O AT A AU AN BRI, oK E 4 PR

Table 4. Test block test results
%= 4. AR

[ A g TR KR e T PEIEAR [iigis N
He EIRE L f . - 7K
1% & £ Imm ¥RE/mm  24+16h 1+4d 1+27d
1 78 80/16/5 31.9 25.5 0.83 2.804 438 3.13%
2 78 85/10.5/3.5 36.2 25.7 0.92 2.08 3.86 2.94%
3 76 85/11.25/3.75 24.3 36.6 0.25 1.76 2.64 6.76%
4 80 85/9.75/5.25 29.2 30.8 0.33 1.75 2.52 2.67%
5 76 80/13/7 36.1 26.2 0.41 0.73 2.76 2.76%
6 78 90/6.5/3.5 29.3 39.8 0.07 2.04 1.15 6.24%
7 80 80/14/6 51.5 21.4 0.72 0.629 4.6 2.42%
8 80 90/7.5/2.5 335 34.4 0.17 1.13 1.25 3.31%
9 76 90/7/3 45.1 33.3 0.18 0.494 0.73 7.58%

4.1, EERERERNZME

[ o AR RE LA, e RS P2 o [ A o Bk P M B K, AR RE R R, L R A T
B R PRAR, e I amBE R I, (HR IR R I 8OV JE A 15 7K PRl 2 A K A S B AT, 5 B2 BRI
[8]. PrLAIEHN 76 78, 80 =FyKEEHEAT BHG . BT — B I, RIS BRI L R R AR s 1 E A
L2 Je S e SEAA SR FE 3 K 1 LRI R [ 9]
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. Blanikk 6. 8. 9, WA MR 90%, KIYEkHEAK T & Lk EI7E 1%LAK, i 1, k6 th
R 9 1E 4d F1 27 d BT ESRE 2 B4R & T 313%. 57.3%, kb 8 bbb 9 78 4 d 1 27 d K40 E S 2
BT 129%. 71%. RESE R BN, YRS EAAL . RETRI S HIFEASRAZIN, v [ A R R B ] LA
IRKFRSE B3R AT A e AR IR P 5
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Figure 1. Comparison of the strength of test blocks 8, 6 and 9
1. Rk 8. 6. 9 BEXILL

FJR UK OAE AN Ty — 7 T A B B R BRI, e A TR ARG, AT AR KRR RE |
B IEAL UL AR o [RIAN ER TR0 S oK B AD T B P A, A 1 R/ NBUREDT R ) 22, $2
ORI AT IR, B R TR . 53— 5 R DB e 0 K G, B 8 X ik
6 9 FEILKHRAAMARMIFEAR, dFI0/KERAR, B nT DUAE [FRE B[R] 3 PROEAEAL 38 il Bk 1 s s
TR T AL -

4.2. REFAKREL BRI TN

RIGEERFIR, HAE R REIREARAE . MK 5 HEARARRS, 3R B KYE 5 EL AR KRR -
PR A R EAR AR AR USSR . Bl 4 R0 7, 2 /16, 319, WL 7. 2. 37E 27 d IR
FEFELEE 4. 6. 91RE T 82.5%. 236%. 262%. iXj PR K UE HIME R Y

1) BFEEE, BB R R B EH ), SIS R st .

2) IKIRFIERENR/ N I RLAN G 2B, e s, i AT

3) TRIEMELL G B

4) AERICEM B F BB, (ERE R, e R i 4 R — TR AR Ak

RAEE 2, MAFAKIEN 80:14 B (B 7), 27 d BAhbUERER K, N 4.6 MPA, ZiEizsh
EFR WK FREA BB, SR KV ELly 85:10.5 I (1B 2), 4 d B EsRE &k, ~2.08. H
Tl 6 AHELIREE 2 BNTE LKV, W 6 ERsIPE. WDKK EIUEL, AN BT KESES, £
BRAIFE AT, K 6 M Eman TSR, BRI PR ST A .
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Figure 2. Comparison of test block strength
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Figure 3. Test block fluidity comparison
B 3. BeRah Tt

DOI: 10.12677/me.2023.113048 392 i AR


https://doi.org/10.12677/me.2023.113048

X, B0

Kl 3 A 2 b 1, 3 5 A bR 3 #A & HAF R s, e 2. 5 IRETRHIR K EL
BIHERIER] T 25% L0 E, bk 1. 3 By ELBIMK T 24% . JEA IS 45 78 AR I 52 4 R AT Bk, 3 B IRk M
IR AT LA BT 1 R D i 7K 2k B AR RCR, Ed 2 WS 5 S 8GR T, ikl 4 R SRR
RSS2 78 4 dv 27 d WSl SR AT LB 1 B 0.724. 0.52 MPA, Rk 5 7F 4 d ) 54l
P 5R S L ik B 3 P 1.03 MPA.
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Figure 4. Comparison of test block strength

Bl 4. RSB ERTLE

5. &hig

1) [ X AT A SR ST R 5 B AT AR RO s, R R RRE R IO T, [ A
J R LB FET 800%, FEIF SR Ky, I LI A5 R P A4 i AT DA SR AR AL 7K

2) ERRBTERE S MTEOL T, S A K e L o (17K o U REAR KRR b5 it 4 7e 41
RITEBIVESEbR . PURIREE, BEHE IR IR, SN L KVe R Fe AR A SR a1 5 . SRS /N
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3) IRIIOB R AT AR FH LA B AR 20 /KU DR FE SR RO 2L i, (B KOS 78 SRR B 520 £
M HE, ErT PR AT A R AR AN TR JOK IR R, WafE— R FR M SR 5

4) FERER Y 9 FIICLL Ty Serh, AR EIR N 80, JEATAUKIBH K LUy 80:14:6 I, BN
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