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Experiment of loading rate effect on mechanical characteristics of
cemented filling body
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(1.School of Civil and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2.Mine Emergency Technology Research Center, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In order to investigate the mechanical parameters and failure modes of cemented filling body under
different loading rates, four loading rates between 2.0 mm/min and 8.0 mm/min were utilized to develop uniaxial
compressive test. The research shows that; the loading rate has an obvious strengthening effect on the peak strength
and secant modulus value of the cemented filling body samples. As the loading rate increases, the peak strength and
secant modulus also rise. In addition, the peak strength corresponds to the loading rates, fitting a polynomial
function. And the secant modulus and loading rate meet the exponential function. Along with the increasing loading
rates, the cemented filling body samples show a gradual transformation from mixed failure to the single shear failure
mode. The test characteristics of the loading rate effect on the mechanical properties of cemented filling body are
revealed, which provides a theoretical basis for the study of failure mechanism of filling body.
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Fig.1 Curve of tailings particle size distribution
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Fig.2 Cemented tailing specimens
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Tab.1  Cemented filling body strength value under different
loading rates
A5 %/ (mm + min™") WEAE 5%/ MPa
2-1 2.0 2.56
2-2 2.0 3.21
2-3 2.0 2.66
2-4 2.0 3.02
2-5 2.0 3.26
2-6 2.0 3.17
4-1 4.0 3.28
4-2 4.0 3.00
4-3 4.0 2.83
4-4 4.0 —
4-5 4.0 3.03
4-6 4.0 2.91
6-1 6.0 2.77
6-2 6.0 3.26
6-3 6.0 2.70
6-4 6.0 —
6-5 6.0 —
6-6 6.0 3.49
8-1 8.0 —
8-2 8.0 2.54
8-3 8.0 2.35
8-4 8.0 3.25
8-5 8.0 3.55
8-6 8.0 3.91
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Fig.3 Fitting results between cemented filling body strength and loading rates
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Tab.2  The calculation of secant modulus value of cemented 24r " 2@13%&% i
filling body ) ~ m
WS EER/ (mm - min™) FIL AR/ GPa 20 .
2-1 2.0 0.945 S 13
2-2 2.0 1.083 S
2-3 2.0 1.434 ' .
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2-5 2.0 — 1ol o/
2-6 2.0 1.686 2 3 ;1 5 é 7 8
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