Mine Engineering ¥ 1lI T#%, 2025, 13(5), 1141-1150 Hans X
Published Online September 2025 in Hans. https://www.hanspub.org/journal/me
https://doi.org/10.12677/me.2025.135128

R AR ERENIERE T TIRYRIZ N
5
#HER, REB

VRO TR TR, 2R R
2 RBHBOR R TR FUBE, 1R R%

Wk H . 20254F8 20 A EM: 20254F9H20H; &AHI: 20254F9H29H

H E

BT A FEEBAR R LIE FET RO ERT B, HAFTEICRZR AR BERW. ACEE
WEBEARR, REMRK T ARNARATA (<2.5 mmAI<5.0 mm)5HHER S B A7 EN 2 PR
Ye. B KRN R . RIS RRY, ARRORER (ALY BEREE, WS, AR
FER; TOREBRCER (BA) BT DFER RN , SBY BEZR. ENOFREFHMBERAR.
b, BIFURIKTFEEEDTF BRGNS, BN S LD TIEE DX, 8RN ERRIE
BEEEE. ETRRER, Br THEERNTTEICREEZRISE, R TR A RRREN, A
RIFERYR G ZAEMER G T HIRRYE . SHTED FTEIRBEARNSOE L TRLEAAEEERE L.
XA

BRTAFRIR, RAEKE, JFREEE, SN, ¥ HIE, Bk

Study on the Influence of Coal Gangue
Particle Size Distribution on the Filling
Effect of Non-Cemented Paste

Jingang Xu?, Yunhai Cheng?

1School of Mining Engineering, Anhui University of Science and Technology, Huainan Anhui
2Mining Engineering Research Institute, Shandong University of Science and Technology, Tai’an Shandong

Received: Aug. 20%", 2025; accepted: Sep. 20™, 2025; published: Sep. 29", 2025

Abstract

Coal gangue filling technology is an important method for achieving green mining in coal mines, but
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its filling effectiveness is significantly affected by particle size distribution. This study systematically
investigates the effects of different coal gangue particle sizes (<2.5 mm and <5.0 mm) on the flow char-
acteristics, diffusion patterns, and accumulation behavior of non-cemented paste during the filling
process through physical model experiments. The experimental results show that fine-particle
slurry (Group A) exhibits a wider diffusion range and more uniform flow, effectively filling voids,
while coarse-particle slurry (Group B) tends to form a “bridge effect” near the pipe outlet, leading
to restricted diffusion, increased pressure, and localized slurry spouting. Additionally, the study re-
veals particle segregation phenomena in both horizontal and vertical directions, with coarse parti-
cles concentrated near the pipe outlet and fine particles migrating over longer distances with the
slurry. Based on the experimental results, the regulatory mechanisms of particle size differences on
filling effectiveness are elucidated, and recommendations for optimizing coal gangue gradation are
proposed, providing a theoretical foundation for improving filling efficiency and safety. This re-
search offers significant guidance for the advancement of coal mine filling technology and engineer-
ing practices.
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Figure 1. Simulation filling test process flow chart
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Figure 2. Schematic diagram of test process flow
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Figure 3. Position diagram of survey line
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Figure 4. Diffusion distribution after cutting open gangue pile
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Figure 5. Model A slurry diffusion vertical height
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Figure 6. 3D diffusion cloud map of Model A
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Figure 7. 3D diffusion cloud map of Model B
B 7. B {RE=HI B

DOI: 10.12677/me.2025.135128 1146 i AR


https://doi.org/10.12677/me.2025.135128

YW, i

Figure 8. 3D diffusion cloud map of Model B
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Figure 9. The gangue slurry flows selectively in the form of branches and branches
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