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Compressibility and shear properties of dry/saturated rubber sand

ZHOU Enquan s WANG Qiong ,» LU Jianfei
(Faculty of Civil Engineering and Mechanics, Jiangsu University. Zhenjiang 212013, Jiangsu. P. R. China)

Abstract: The usage of scrap tires as construction materials in civil engineering is one of the most promising
ways in recycling this troublesome waste material. In order to investigate the effect of adding granulated
rubber in improving the performance of sand, the compressibility and shear properties of granulated rubber-
Fujian sand mixtures was studied by confined compression tests and direct shear tests. The influence of
rubber content and water content on the mechanical characteristics of rubber-sand mixtures were studied,
and a hyperbolic model was established to predict the shear stress-strain relationship of rubber sand. The
research findings are as follows: The compression deformation of rubber-sand mixtures increases with the
rubber content, and the compression deformation of saturated mixtures is greater than that of the dry
mixtures. The shear stress-horizontal displacement curve of rubber-sand mixtures shows a strain-hardening
characteristic. There is no obvious relationship between shear strength and rubber content, and the pore
water has great influence on internal friction angle of rubber sand. The internal friction angles of dry

samples decrease with the increase of rubber content. The internal friction angles of saturated samples
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increase with the rubber content. The hyperbolic constitutive model can be used to predict the shear stress-

displacement relationship of rubber sand.

Keywords:rubber sand; compression characteristics; shear behavior; shear strength; hyperbolic model
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Table 1 Index properties of the Fujian sand and

rubber particles used in the tests

FAIE  AWs s SCUN /b A

f bR
T WK d REC, BBC LR e FUBRE e E G,

P

0. 65 7.41 0.43 0.67 0.45 2.68
e
i

3.10 1.48 0. 88 1.32 0.74 1.21
Wik

(c) P EHERA MR S
1 R% MR
Fig.1 Materials tested

1.1.2 RXEHNELRXEFE EEERBLP, FE

5 R T A R AR S XHR A T e - (] g
P BE BRI AR B 5 B 2300 000,506,100 Al
1570 IR 25 20 501 hy 1 8 FAR AR 25, BRI 3%
20 TS T OUIR G 4 T 4 B AN A2 D A v R 4 il )
F AR L SERD A X 8 52D 5000, SRR L AR B A



106 + K5 %33 1

FOROP E

% 41 %

—_
(=3
S

=]
(=3

(=)
(=3

EN
(=3

N
(=3

ANT SRR TR 1k /%

I

=
(=]

1 0.1 0.01
SRR/ mm

e o fREbRER HRIBERURL
2 TR AR 0 AR B UL Y R 4R B HA £k
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Table 2 The influence factors of compression tests
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Fig. 5 Vertical strains under different conditions
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Fig. 6 Shear stress-horizontal displacement curves
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