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Experimental study on lateral compaction characteristics of

gangue filling body under limited roof conditions

LI Xinwang"?* ,ZHAO Xinyuan' ,CHENG Lichao"?,QIN Yiling'
(1.College of Mining and Geomatics Engineering , Hebei University of Engineering ,Handan 056038, China ;2.Coal Resources Development
and Construction Application Technology Research Center of Universities in Hebei Province ,Hebei University of Engineering ,Handan 056038 ,China)
Abstract: Based on the principle of similar simulation, a set of simulation test board was designed by laterally pushing on the gangue-
filled bulk,using the two deformation parameters of pushing angle and volume change rate, the influence of discharge step distance, push-
ing force, water content and loss content on the compaction characteristics of the filled gangue under the limited roof conditions was ana-
lyzed. The test results show that the increase of discharge step distance is not conducive to the consolidation of gangue; the increase of the
lateral thrust contributes o the consolidation formation of the gangue. The inflection point of the slope of the large and volume change rate
curve is slow; the water content has a significant effect on the consolidation characteristics of the gangue under laterally pushing. Under the
lateral thrust of 5.0 kN and 7.5 kN ,when the water content reaches 3%, the gangue starts to consolidate. The amount of loss has the most
significant effect on consolidation of granular gangue under lateral pushing. When the amount of loss is more than 4% , the effect on consol-
idation of granular gangue is relatively weakened.

Key words : backfill mining; granular gangue ;lateral pushing;volume change rate
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ﬂz&b;“h g : Table 3 Design of influencing factors for pushing force
! EWIRN a1 Al EL o
— BORHEEE, B, ke BABas
cm kN % %
B, 4 0 0 0
B, 4 1.25 0 0
B, 4 2.50 0 0
B, 4 5.00 0 0
s : B 4 7.50 0 0
W2 BHKE& Bg 4 10.00 0 0
Fig.2 Simulation test bench B, 6 0 0 0
2.50 mum [ 75 [ 34E 77 0 43, 442 B AR 1 D6 4 45 B ¢ L2 0 0
p B 6 2.50 0 0
RIAR XA A7 FERIE g AR, 28 D075 2156 A1 B9
Ny 6 5.00 0 0
BHETRAR G 28 18 kN/m’ , BB bHREAS [R)dr 42 B“’ ) s . .
11 .
T L i
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Table 1 Quality ratio of different particle size x4 SKEXMEZEFRIEIT
ranges of experimental materials Table 4 Design of influencing factors for water content
S AR AR AR RLAR BORHEEE, B, ke BABa/
o S ki 5 H/ % EL T nE b
X [8]/mm X [&]/mm cm kN % %
0—10 0—0.63 15.60 C, 4 5.0 1 0
10—20 0.63—1.25 18.15 C, 4 5.0 2 0
2030 1.25—2.50 33.67 Cs 4 5.0 3 0
30—40
40—50 2.50—3.50 32.58 Cs 4 3.0 4 0
Cs 4 5.0 5 0
Cq 4 7.5 1 0
R 1Y . (= |
3 REARELRE c, 4 7.5 2 0
3.1 RKEAHFER Cq 4 75 3 0
N WIS » A C 4 7.5 4 0
NBTSEHCRL R R4 ) AR R B Cg ) s ) .
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WA 2—3FS5, *5 HIBEYMERTRET
F2 MBTEZBERARZIT Table 5 Design of influencing factors for loess content
Table 2 Design of influencing factors for BOEHERE, MRS, aokEs  MtisEs
discharging steps distance FTRES cm kN % %
EVIRTN 4 ] s A =N E=N D .
P HORHERE,  BEmiES Gk EtEBE 0 4 25 5 0
cm kN % % D, 4 2.5 5 2
A, 2 5.0 0 0 D, 4 25 5 4
D, 4 2.5 5 6
A, 4 5.0 0 0
D, 4 2.5 5 8
A 6 5.0 0 0 s 4 5.0 5 2
A, 8 5.0 0 0 Dg 4 5.0 5 4
AL ) 75 0 " 7 4 5.0 5 6
8 4 5.0 5 8
Ag 4 7.5 0 0 0 4 7.5 5 2
A; 6 7.5 0 0 Dy 4 7.5 5 4
A, g .5 o o D, 4 7.5 5 6
D 4 7.5 5 8
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