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The influence of loading rate on the tensile properties and fracture
energy consumption of Green sandstone
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Urban Solid Waste Recycling , China University of Mining and Technology , Beijing 100083, China

Abstract: The macro-micro mechanical relationship of Green sandstone was established by indoor
experiments and microscopic parameter calibration. The mechanical properties, crack evolution law,
and energy utilization efficiency under different loading rates were analysed. The results showed that:
(1) When the loading rate is less than 0.1 m/s, the stress-strain curve shape of the Green sandstone is
basically consistent, and the smaller the loading rate, the more significant the Brittle failure. The
tension chain is the main cause of crack propagation and extension, and the ultimate fracture is the
result of the interaction between pressure and tension chains. (2) The fracture morphology of green
sandstone can be divided into the failure way dominated by the main crack, the failure way where
secondary cracks appear, and the failure way where secondary cracks penetrate. With the increase of
loading rate, the number of cracks and the number of fracture elements in Green sandstone show a
similar trend. (3) The loading rate is 0.000 5~0.1 m/s, and the input energy fracture energy curve
shows up and down fluctuations, but the fluctuation range is small; When the loading rate is 0.5~1 m/s,
the input energy shows a nearly linear increase trend, the fracture energy shows a rapid increase, and
then a slow trend. The energy utilization efficiency is mainly concentrated in 10.262%~11.511%.
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Table 1  Test results of mail parameters of Green sandstone specimen

YUPiim g/ MPa St/ (kg m™®) Fh 8 11/ MPa PN EEIE AR /(°) FEEYE 2R
2.355 2294.216 19. 084 37.700 0.772
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Fig. 1 Stress-strain curve of Green sandstone

(experiment and particle flow model)

P AR B B E A B By, 2 D R R AR
TRt R 52 A R SE 51, R BB AT TR A T
TAFFEMIAEE . X EWER/NAET, ENik
Wt ITah B M B g, RN 2808 5= Wik
U5 P A B BT PL o BEAH XS 258 0.297%  (BEUE 5 i
Bl Z X HE S B FEEN E ), Bk
WHFEARRL (B 2) o B, 500 R 400 S 5%
MR 2B BA — APk,

2 FHU A PEC ALY 4251

Table 2 Mesoscopic parameters of Green sandstone using PFC simulations
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Fig. 2 Comparison of failure characteristics for

Green sandstone under different loading rates
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Fig. 5 The stress-strain curves of Green sandstone
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Fig. 7 Distribution characteristics of force chains in Green sandstone under different loading rates
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Fig. 8 Failure characteristics of Green sandstone under different loading rates
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