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Damage and Energy Evolution Characteristics of Cemented Tailings Filling
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Abstract: In order to explore the damage characteristics and energy evolution law of the cemented tailings filling
body mixed with polypropylene fiber under load, uniaxial compression tests were carried out on the filling body
mixed with different mass contents polypropylene fiber,and the optimized constitutive model of the filling body with
different content polypropylene fiber was obtained. The results showed that adding polypropylene fiber to backfill
can effectively improve the mechanical properties of backfill. When the fiber content reached to 0. 6% , the effect of
fiber reinforced backfill was the best. The existing damage constitutive theory model of the fiber doped filling body
was optimized, and the theoretical curve of the optimized filling body mixed with polypropylene fiber was

obtained. The theoretical curve was compared with the experimental curve and the literature curve,and it was found
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that the optimized theoretical curve and the experimental curve had a higher fitting degree. The relationship between

damage and strain energy was established. The damage-strain energy relationship curve could better describe the

damage characteristics of filling body mixed with different contents of fiber, and the main mechanism of fiber

enhancement of physical characteristics of filling was found, that is, fiber not only enhanced the capacity of filling

body to store strain energy, but also increased the capacity of post-peak energy storage of filling body. The test

results have certain significance for scientific guidance of safe mining of underground ore body and disaster

prevention of backfill body.
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Fig. 1 Schematic diagram of test flow
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Table 1 Experimental data

Test piece Fiber content Peak Average peak Test piece Fiber content Peak Average peak

number by mass/ % intensity/MPa  intensity/MPa number by mass/ % intensity/ MPa intensity/ MPa
A-0-1 0. 88 A-0. 6-1 1. 46
A-0-2 0 0. 87 0. 89 A-0.6-2 0.6 1. 29 1. 38
A-0-3 0.93 A-0. 6-3 1. 38

A-0. 2-1 1.08 A-0. 8-1 1.31

A-0. 2-2 0.2 1. 16 1. 08 A-0. 8-2 0.8 1. 07 1. 19

A-0. 2-3 1. 00 A-0. 8-3 1. 18

A-0.4-1 1. 16

A-0. 4-2 0.4 1.12 1. 14

A-0. 4-3 1. 15
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Fig. 2 Stress-strain relation curve of filling

body with different fiber content
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Table 2 Damage stress equation,damage equation and parameters of different types of specimens

Test piece Peak Peak stress/ Elastic modulus Damage stress Damage
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