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Dynamic Behavior of Saturated Rubber Particle-Sand Mixture

ZHUANG Haiyang'?, LIUQifei', WUQ:', LI Xiaoazue', CHEN Guoxing'
(1. Institute of Geotechnical Engineering, Nanjing Tech University, Nanjing 210009, China;
2.School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: Mixture containing rubber particle from wasted tire and sand was prepared and a series of cyclic
triaxial tests were conducted. The results show that with the increase of rubber content(wyg), the failure
vibration(N;) increases at first then decreases. Also, the rubber content corresponding to the failure vi-
bration differs from different cyclic stress ratios. When rubber content increases, the curves of the rela-
tionship between the double-shear strain amplitude and the cyclic vibration ratio gradually transform from
abrupt growth type to linear growth type. Meanwhile, it is found that rubber content has a significant
effect on the main dynamic characteristics of mixtures. When wg =0% - 20%, the rubber particle-sand
mixture is similar to pure sand. With wr =30% - 50%, the dynamic characteristics of mixture gradually
change from sand to rubber particles as rubber content increases. When rubber content exceeds 70%, the
characteristics of the mixture are consistent with pure rubber particles. Based on the basic theory of micro-
soil dynamics and the characteristics of energy dissipation, the experimental phenomena and their laws are
preliminarily explained.
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Fig. 1 Gradation curves of rubber particle and Fujian sand
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Table 1 Basic physical properties of rubber particle-sand mixtures

Mixture dyx/ wi/ di/ dso/ c Ot/ Odin/

C.

No. mm % mm mm " (geem™)(g e em™)
2 0. 0. 0. .5 . . 305
M, -9 0 14 20 99 1.59 1. 638 1. 305

40 0.15 0.23 0.23 6.67 1.647 1.238

0 0.13 0.19 1.05 1.48 1.575 1. 346

10 0.13 0.19 1.03 1.57 1.592 1. 333

20 0.14 0.20 1.00 1.59 1.611 1. 346

M,; 2-3 30 0.14 0.21 0.96 1.62 1.642 1.320
40 0.15 0.23 0.23 6.63 1.643 1.238

50 0.15 1.12 0.1213.96 1.666 1. 226

70 0.17 2.22 0.7513.96  1.457 1. 049

20 0.14 0.20 1.00 1.60 1.607 1. 289
40 0.15 0.23 0.0820.05 1.613 1. 186

20 0.14 0.20 1.02 1.61 1.595 1.214
40 0.15 0.23 0.0626.26 1.591 1. 083
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Table 2 Cases for undrained cyclic triaxial test

Sample No. wy/ % dy/mm  D,/% CSR
R-S1 0 2-3 50 0.135,0.150,0. 165
R-S2 10 2-3 50 0.135,0.150,0. 165
R-S3 20 2-3 50 0.135,0.150,0. 165
R-S4 30 2-3 50 0.135,0.150,0. 165
R-S5 40 2-3 50 0.135,0.150,0. 165
R-S6 50 2-3 50 0.135,0.150,0. 165
R-S7 70 2-3 50 0.135,0.150,0. 165
R-S8 0 2-3 35 0. 150
R-S9 0 2-3 60 0. 150
R-S10 20 2-3 35 0. 150
R-S11 20 2-3 60 0. 150
R-S12 50 2-3 35 0. 150
R-S13 50 2-3 60 0. 150
R-S14 20 1-2 50 0. 150
R-S15 20 3-4 50 0. 150
R-S16 20 4-6 50 0. 150
R-S17 40 1-2 50 0. 150
R-S18 40 3-4 50 0. 150
R-S19 40 4-6 50 0. 150
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Fig. 2 Stress-strain curves of sand and rubber particle
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Fig. 3 Development of pore pressure rate for rubber particle-sand mixture(D, =50%)
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