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Tests on shear strength and failure mode of rubber particle-sand mixtures

LIU Qi-fei, ZHUANG Hai-yang, CHEN Jia, WU Qi, CHEN Guo-xing
(Institute of Geotechnical Engineering, Nanjing Tech University, Nanjing 210009, China)
Abstract: The recycled waste tire rubber particles mixed with sand have the advantages of low density, strong
distortion-resistant capacity and high damping. The mixtures are becoming a kind of new geotechnical material, which realizes
the sustainable development of civil engineering. In this study, the influence law and mechanism of the rubber content XC,
particle size ratio of rubber and sand dso,+/ds0, s, relative density D; and confining pressure ¢'m on the shear resistance of mixtures
are evaluated by a series of consolidated undrained tests. The results show that the failure mode shows a transformation from
partial softening-dilatancy to complete hardening-contraction with the increase of XC. In general, the increase of XC will lead
to a significant decrease of (g1-03)r and the internal friction angle, and an improvement of the effective internal friction angle to
a certain extent. The closer the rubber particle size is to the sand, the more obvious the influence is. In addition, the increase of
D:r can significantly improve the shear strength characteristics of the mixtures. Based on the micro-soil skeleton structure, the

experimental phenomenon and its laws are preliminarily explained.
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Table 1 Basic physical property indexes of rubber-sand mixtures
R RGN HHX o RRTHE RANTEE FSSE Y0
/mm Gs Pmax/(g-cm 3) Pmin/(g-cm’) Cu
ik 0.5~2 2.65 1.824 1.489 1.855
Wb 0.25~0.5 2.66 1.662 1.321 1.129
ZHTb 0.075~0.25 2.67 1.623 1.373 1.546
AR BRI 2~3 1.88
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Table 2 Undrained shear test conditions

i iRt AT 25 5 18 245 [l s

XC/% dso, r/ds0, s J& D /% ol /kPa
0 2.6,8.6,13.1 50 50, 100, 200, 300
10 2.6,8.6,13.1 50 50, 100, 200, 300
20 2.6,8.6,13.1 50 50, 100, 200
30 2.6,8.6,13.1 50 50, 100, 200
40 2.6,8.6,13.1 50 50, 100, 200
50 2.6,8.6,13.1 50 50, 100, 200
10, 30 2.6,13.1 70,90 50, 100, 200, 300
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Fig. 3 Failure modes of rubber-sand mixtures under different

conditions (Dr = 50%)
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Fig. 4 Failure modes of rubber-coarse sand mixtures under
different Dr (XC =10%, o, =100 kPa)
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Fig. 5 Stress-strain curves of rubber-sand mixtures under different

conditions
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Fig. 12 Internal friction angles of rubber-sand mixtures with
different XC
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Table 3 Shears strength of rubber-sand mixed soil
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