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Numerical Simulation of Mechanical Properties of Sand Improved
by Different Content of Curing Agent

GUO Weichao, QI Changging”™, LI Qingpeng, GAN Feifei
(School of Earth Sciences and Engineering, Hohai University, Nanjing, Jiangsu 211100, China)

Abstract; The unconfined uniaxial compression test of the improved sand under different curing agent
contents was carried out in laboratory. The corresponding numerical model was established by using a
particle flow numerical simulation software and the numerical simulation test was carried out. In this pa-
per, the microscopic failure mechanism of specimens under different curing agent contents in different
loading stages is studied, and it is found that the content of curing agent significantly affects the com-
pressive strength, deformation resistance and macroscopic failure mode of specimens. With the increase
of the curing agent content, the peak strength and the elastic modulus increase, while the peak strain
decreases. According to the development of the micro cracks, the contact force chain and the particles
displacement field evolution process, it can be seen that as the curing agent content increases, speci-
mens are prone to exhibit stress concentration and local failure and gradually develop from the overall
failure into local crushing damage. Meanwhile, the bending degree of force chain decreases gradually
after fracture and the displacement direction by disorder gradually disperses evenly and orderly, while
the failure mode of sample changes from shear failure to tension failure.
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Fig. 1 Macro damage of indoor test under different

curing agent contents
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Fig.2 The initial particle model
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Tab.1 Table of macro parameters of sand soil
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Fig. 3 Axial stress-strain curves with different elastic moduli
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Fig. 4 Axial stress-strain curves with different parallel bond strengths
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Fig. 5 Axial stress-strain curves with different friction coefficients
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Tab. 2 Microscopic parameters of numerical model
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Fig. 6 Microcrack development at 70% peak (pre-peak) stress
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Fig. 7 Microcrack development diagram under peak stress
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Tab. 3 Comparison between laboratory test and numerical test results with different curing agent content
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1 62.34 63.04 112 10. 88 12.63 16. 08 1.244 1.267 1.85
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Fig. 10 Contact force chain diagram at 70%
peak (pre-peak) stress
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peak (post-peak) stress
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