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Tab.1 Main chemical composition of tailings

M5y SiO, Fe, O Al O, MgO CaO

/% 75. 31 12. 06 5. 60 2.10 1.22
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Fig. 1 The gradation curve of tailings
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Tab. 2 Physical parameters of polypropylene fibers
i, BUHISREE /MPa  WiRKR/ % BMERE/MPa % /(g em™)  HAE/pm

HLAM 469 28.40 1236 0.91 32.70
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Tab. 4 Statistics of shear strength and fiber reinforcement index

IV

) g 40kPa 80kPa 120kPa 160kPa
s PUOYRRSE  LRAEINAT O BUOYSREE  SF4EINAR PUBURE SFM4EINAR PUoVEREE SF4EINAR
/kPa ECRA /kPa R /kPa ECRA /kPa iR i
Tl 15. 86 2.05 30. 61 1.75 45.47 1.70 59. 811 1. 80
T2 15. 36 1. 90 29.52 1. 66 43.97 1.62 57. 94 1.72
T3 25. 11 3.10 48. 20 2.71 66.94 2.47 92.51 2.74
T4 30. 12 3.72 50.77 2.85 73.63 2.71 102. 66 3.04
T5 24. 54 3.03 44,47 2.50 63. 38 2.33 89.18 2. 64
T6 20. 69 2.56 39. 29 2.21 57.54 2.12 78. 36 2.32
T7 25. 46 3.15 47.00 2. 64 70. 50 2. 60 92,12 2.73
T8 32.59 4.03 53. 50 3.01 77. 39 2.85 107. 90 3. 20
T9 22,57 2.79 44. 00 2.47 58. 80 2.17 83. 42 2.47
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Tab.5 Duncan-Chang model parameters

i R, k N

T3 0.812 0.101 0. 658
T4 0.811 0.107 0.503
T5 0.814 0. 099 0. 664
T6 0.853 0.114 0. 569
T7 0. 804 0. 105 0.511
TS 0. 820 0.125 0.528
T9 0. 825 0. 109 0. 658
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Experimental and model study on shear characteristics
of polypropylene fiber reinforced tailings

Y1 Fu'?, ZHOU Fangyan®, DU Changbo®

(1. College of Architecture and Transportation, Liaoning Technical University, Fuxin 123000, Liaoning, China; 2. Beijing Jingneng
Geological Engineering Co. . Ltd. ,Beijing 102300, China; 3. College of Civil Engineering, Liaoning Technical University, Fuxin 123000,

Liaoning, China)

Abstract: In order to study the feasibility of polypropylene fiber reinforced tailings as roadbed filler,
the influence of polypropylene fiber content and water content on the shear performance of tailings
under different normal stresses was analyzed by large-scale direct shear test. The test results show
that: The influence of fiber content on cohesion is greater than that of internal friction angle. The
cohesion of reinforced tailings increases first and then decreases with the increase of fiber content, and
the optimal content is 0. 3%. With the increase of water content, the cohesion of reinforced tailings
increases first and then decreases. The optimal water content is 7%, and the variation range of the
internal friction angle of reinforced tailings affected by water content is within 5°. The fiber
reinforcement index can reflect the influence of fiber content and water content on the reinforcement
effect. Its relationship with cohesion conforms to the power function characteristic, and has little
effect on the internal friction angle. The Duncan-Chang model is modified by introducing the fiber
reinforcement index, and the mathematical relationship between the model parameters and the fiber
reinforcement index is established. The failure ratio and the parameter K are quadratic functions with
the fiber reinforcement index, and the parameter n is less affected by the fiber reinforcement index.
The prediction curve of the modified model can accurately reflect the real shear characteristics of
reinforced tailings and provide theoretical guidance and prediction analysis for its application in
roadbed engineering.

Keywords: polypropylene fiber; tailings; direct shear test; shear strength; Duncan-Chang model



