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Dynamic modulus and damping ratio characteristics of EPS composite soil
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Abstract: The shear modulus and damping ratio of EPS composite soil, as a kind of artificial filling material, are the key
parameters to analyze the dynamic stability of embankment. 15 cyclic torsional tests are conducted on the hollow cylindrical
samples of EPS composite soil to study its dynamic characteristics. The characteristics of skeleton curve, dynamic shear
modulus and damping ratio for EPS composite soil are analyzed. The influences of mixing ratio and initial consolidation state
are discussed. It is found that the EPS composite soil is characterized by typical dynamic non-linearity which is controlled by
the strength of cemented soil and the initial stress state, but EPS bead content has no obvious influence on the initial shear
modulus. After EPS composite soil enteres the non-linear deformation stage, EPS beads have a remarkable weakening effect on
its strength. The “structural damping” effect induced by the dynamic behavior of the weak interface formed between EPS beads
and cemented soil is an important component of the damping mechanism for EPS composite soil. The initial shear modulus
increases with the increase of the initial minor principal stress. And the modulus attenuation characteristics are significantly
influenced by the initial minor principal stress and EPS bead content. Based on the test results, the empirical models are given
to describe the skeleton curve, modulus attenuation and damping growth characteristics for EPS composite soil.
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Table 1 Physical and mechanical properties of soil

FOKF BEE WA L Otk R OBIR R4 R
% Ngem?®) /% b E /% /%  a/MPa’

48.1 1.68 96 137 2.74 392 22.6 0.98
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Fig. 1 EPS beads used in this study
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Table 2 Test schemes

sy VW OEPSE o i THAH
s Fa Al R VT
7 Jkgmd A Ro ), /kPa
1 32.6 1.430 7 1.5 100
2 48.8 1.430 7 1.5 100
3 65.1 1.430 7 1.5 100
4 32.6 0.954 7 1.5 100
5 32.6 1.907 7 1.5 100
6 32.6 2.384 7 1.5 100
7 32.6 1.430 7 2.5 100
8 32.6 1.430 7 1.5 50
9 32.6 1.430 7 1.5 150
10 32.6 1.430 14 1.5 100
11 32.6 1.430 28 1.5 100
12 32.6 1.430 7 1.0 50
13 32.6 1.430 7 1.0 100
14 32.6 1.430 7 1.0 150
15 32.6 1.430 7 1.0 300
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Fig. 2 Time histories of applied torsional moment
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Fig. 3 Effect of cement content and curing day on skeleton curve
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Fig. 4 Influence of EPS bead content on skeleton curves
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Fig. 5 Influence of consolidation stress ratio on skeleton curves
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Fig. 9 Curves of damping ratio growth of several typical soils
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