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Table 1 Test schemes for strength test of
fiber-mixed tailings filling body
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Fig.1 Uniaxial compressive strength of tailings filling body
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Fig.2 The deformation of the sample during the uniaxial

loading process of the fiber tailings filling body
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Fig.3 Mohr’s circle conversion of fiber

reinforced tailings filling body
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Fig.4 Uniaxial compression strength test results of
fiber-mixed tailings filling body samples with increasing

fiber content at different fiber lengths
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Fig.5 Uniaxial compression strength test results of
fiber-mixed tailings filling body samples with

increasing fiber length at different fiber contents
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Fig.6 Uniaxial compressive stress-strain curves of fiber

tailings filling body samples at different fiber lengths

33 AHEMENENFEEKEENTM

R EE A MR 2T 4 2t R AD 7 SE AR R SR A 4T
T 3 JBE 1 PR AR o 08 3 X 458 A B B85 27 4 1 3R 79 0
LR 2 1 R AD 7R LR I RE R AT 43T, I v 3 S 41 4
BNEARELES R 6 mm. FHESHRN 0.25% .8
AN ) 41 i FE b e 3ELUR Bt o 285k R e B T - g A i
LRANEL 7 Fros SRS w40 0.25 % F1 0.5 Vo if 48
N TN A 2T 2 R 385 21 2 JRe 0 7 ELAA ALl 17 g R
SR BNE 8 fron. H I 7 A 8 WAL, AE £ 4k
KB e & m MR B 0 . 18 A B 58 47 2 R R e
PRIRE Y B BT SR B ARG A Y. BA
P YE IS AP 45 B 0.25 % 1 0.5 % Y R b 7o 41
PRIURE B0l 45 9 BE 43 ) 1 1,51 MPa il 1,46
MPa, 53l J& 48 A [ EL 191 58 V3 076 2T 4 3R 11 1,34
M1z, HETFBARNGSHERED RIIL, B
N\ B 35 £ A J2 0 7o OO RURE 1) S A R 45 4% 4 1 g il
21T o o R I R, 2% B A O R D e LA G
05 T o B TN £ G AR T B AT 4



RO E AR RESD A R IR XY 0B EFL[)].5 LA R B T4 .2024.44(6). 125

1.6
14F BRAK TS

J 1 /MPa
o
%

0.6 B

0.2

0'(()).00 0.I01 0.I02 0.l03 0.l04 0.I05 O.IO6 O.IO7 0.68
oy
B 7 FREFHEERNSFERER FTIHEME R
FE 48 Bz 71 - Rz 3% # 2%
Fig.7 Uniaxial compressive stress-strain curves of fiber

tailings filling body samples at different fiber types
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Fig.8 Comparison of uniaxial stress strength results of
tailings filling body of polypropylene fiber and glass

fiber filled bodies with 0.25% and 0.5% fiber contents
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Study on the Mechanism and Key Influencing Factors of Tailings Filling Body Strength Reinforced by Fiber
QI Hongxia'?, ZHAO Qingxin®, ZHANG Qingchao*, FENG Guoli*, YAN Hong"
(1.School of Architectural Construction, Jiangsu Vocational Institute of Architectural Technology,
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Energy Saving and Construction Technology, Xuzhou, Jiangsu 221116, China;
3.College of Civil Engineering, Tongji University, Shanghai 200092, China;
4.School of Mines, China University of Mining and Technology, Xuzhou, Jiangsu 221116, China)

Abstract: In order to study the mechanism of tailings filling body strength reinforced by fiber and the key influencing factors
under long-term curing, the effects of fiber content, length and type on reinforcing the strength of tailings filling body under
120 days long-term curing conditions were tested and analyzed by laboratory test and theoretical analysis. The mechanism of
tailings filling body strength reinforced by fiber was analyzed by Mohr-Coulomb strength theory. The results show that when
the fiber content is low, the tensile force of the near-horizontal fiber segment is the internal cause to enhance the strength of the
tailings filling body. With the increase of fiber content, the variation characteristics of uniaxial compressive strength of tailings
filling body sample are closely related to the fiber length. When the fiber length is small. the uniaxial compressive strength of
the sample increases first and then decreases. When the fiber length is large, the uniaxial compressive strength of the sample
decreases first and then increases and then decreases or decreases first and then increases. With the increase of polypropylene
fiber length, the uniaxial compressive strength of the sample increases first, then decreases, then increases and then decreases.
The fiber type has a significant effect on the uniaxial compressive strength and failure mode of tailings filling body. Compared
with polypropylene fiber, glass fiber is more conducive to improving the uniaxial compressive strength of tailings filling body,
but it is relatively weak in improving toughness, and the degree and scope of damage are greater. The research results have
certain reference value for the filling of fiber tailings paste in underground goaf and the gob-side entry retaining in deep wells.

Key words: Tailings filling body, Polypropylene fiber, Glass fiber, Uniaxial compressive strength, Failure mode





