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Characteristics of Sand-Rubber Mixtures under
Different Strain Levels: Experimental Observation
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Abstract

Mixtures of sand and rubber particles (Dgang/Drbber = 1) are investigated to explore their characteristics under different
stain level. Mixtures are prepared with different volumetric sand fractions (sf = Viand/View). Experimental data are gathered
from a resonant column, an instrumented oedometer, and a direct shear tests. Results show that sand and rubber differently
control the behavior of the whole mixture with strain level. Non-linear degradation of small strain stiffness is observed
for the mixtures with sf=0.4, while the mixtures with low sand fraction (sf<<0.2) show significantly high elastic threshold
strain. Vertical stress-deformation increases dramatically when the rubber particle works as a member of force chain.
The strength of the mixtures increases as the content of rubber particle decreases, and contractive behavior is observed
in the mixtures with sf<X0.8. Rubber particle plays different roles with strain level in the mixture: it increases a
coordination number and controls a plasticity of the mixture in small strain; it prevents a buckling of force chain in

intermediate strain; it leads a contractive behavior in large strain.
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Deformation At contact Fabric change
Stiffness Maximum Starts non-linear behavio Decrease

Volume change Minimal Small Potentially large

T8 1. L8N Al T2 & AS SM(Atkinson 2000).
H7|: BE: a bender element; FFRC: a free-free resonant column test; RC : a resonant column test: TX: a triaxial test, DS: a direct shear
test, vt the linear elastic threshold strain; vie: the degradation threshold strain.
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Index properties Sand Rubber Device/Technique
Specific gravity Gs 2.62 1.15-1.18 Pycnomter (ASTM D854, C188)
Median partticle size Dk [mm] 0.73 0.73
Coefficient of Uniformity C, 1.1 1.09 Sieve (ASTM D421)
Coefficient of Curvature Cou 1.04 1.05
Maximum void ratio &ga 0.87 - ASTM D4254
Minimum void ratio e 0.6 -
Sphericity S ~ 0.9 ~ 0.7
Roundness A ~0.7-0.8 ~ 0.3

Video microscope (SV-35),
SOMETECH
{Krumbein and Sloss, 1963;

Photograph Santamarina et al., 2001)

HHE skl whE M 93] 3E 7R sici(Mitchell el A 100814 & Ao s A IthVucetic 1994;
and Soga 2005). pre-yield plastic o)A 28 E& ¥ Diaz-Rodriguez and Santamarina 2001).
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Strain level Small strain Intermediate strain Large strain
Sand—like sf>0.2 sf=0.8 i sf>0.8
Transition 0.4 =0f<=0.6
B — sf=<0.2 sf<=0.8
Rubber—like sf=0,2
L J

Role of rubber
particle

— Increase coordination number
— High elasticity and low stiffness

— Prevent buckling of force chain
— Secondary particle

— Leads a contractive behavior

Note. white and black circles denote sand and rubber particles, respectively.
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