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Abstract: Uniaxial compressive tests and particle contact
tests were conducted to investigate mechanical properties and
failure modes of gypsum test specimens using rock rheological
testing system. Results show that cylinder specimens under
the uniaxial compression tests fail directly in condition of
uniform stress, while spherical specimens under the contact
tests fail repeatedly with particle breakage in condition of
stress concentration. In addition, even for the same kind of
material, microscopic calculation parameters vary greatly with
model. The
parameters of the specimens under different kinds of stress

discrete element microscopic  calculation

situation need to be calibrated separately.
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Fig.2 Stress-strain curve of uniaxial compression sample
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Tab.1 Compressive strength of the test materials

B RAE 1 REE2 BAE 3

BER AR/ KN 79.6 88. 4 75.0
BUESRE /MPa 37.0 41.2 34,9
PR/ GPa 13.0 13.3 14,5
TFEITAMR 0.33 0.32 0. 39
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Fig.3 Failure mode of specimen under uniaxial

compression
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Fig.4 Force-deformation curve of contact test in

normal direction
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Fig.5 Relation curves of contact force-deformation

{particle size is 50 mm)
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Fig.6 Relation curves of stiffness-deformation

(particle size is 50 mm)
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Fig.7 Relation curves of stiffness-deformation with

different particle sizes
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Fig.8 Particle failure mode (particle size is 50 mm)
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Fig.9 Comparison of contact test and uniaxial

compression test
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Fig.11 Stress-strain curve in numerical simulation
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