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Transparent soil experimental study on compression
characteristics of rubber sand

ZHOU Enquan’, WANG Meng’, BAI Yuhang', WANG Long?
(1. Faculty of Civil Engineering and Mechanics, Jiangsu University, Zhenjiang 212013, Jiangsu, P. R. China;
2. School of Mechanical Engineering, Jiangnan University, Wuxi 214122, Jiangsu, P. R. China)

Abstract: Crushing waste tires into rubber particles and blending them with sand to form rubber sand as a
lightweight backfilling material for application in the field of geotechnical engineering is a promising measure for
dealing with waste tires. Sand and rubber particles exhibit distinct mechanical characteristics during the
compression process, resulting in a complex and unpredictable compression process of rubber sand. Based on
this, one-dimensional compression tests of transparent rubber sand were carried out, considering the influences
of rubber content and vertical pressure. The deformation characteristics of rubber particles were obtained
through image processing technology, the deformation mechanism of rubber sand was explored, and a
characterization model for the compression properties of rubber sand was established. The results indicate that
the total vertical strain of rubber sand increases with rubber content. The plastic strain is greater than the elastic,

and the plastic strain accounts for over 64% of the total vertical strain. The rubber particles have significant
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compression deformation, and their vertical strain can account for up to 45% of the total. Compared with pure
sand, the increment of compression deformation of rubber sand mainly originates from the compression
deformation of rubber particles themselves and the deformation caused by the rolling and rearrangement of
surrounding sand particles due to the deformation of rubber particles. Based on the compression models of pure

sand and rubber, a characterization model for the compression properties of rubbersand under different rubber

contents and vertical pressures was established, with good applicability.

Keywords: transparent soil;; rubber sand; compression characteristics; characterization model
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Table 1 Geotechnical test results of fused quartz sand and natural sand
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Fig. 4 Refractive index of pore fluids with different ratios
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Fig. 5 Transparent soil (5 cm) rendering
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Table 3 Shear strength parameters of specimens under

various conditions
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Table 4 Compression test scheme
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