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Study of effects of fines content on dynamic elastic modulus and
damping ratio of saturated sand
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Abstract: With the GDS dynamic triaxial system, undrained dynamic triaxial tests on the saturated sand of different fines contents
were performed; and effects of fines content on the dynamic elastic modulus and damping ratio were analyzed. Results show that the
dynamic elastic modulus of sand decreases with increasing of fines content; but the trend is reversed beyond the critical value of fines
content of 30%. The damping ratio of sand firstly increases and then decreases with increasing fines content at the same critical value
of fines content of 30%. When fines content is less than 30%, the dynamic characteristics of sand is determined mainly by the coarse
grains; the skeleton void ratio between coarse grains increases with the increase of fines content; and the ability to resist deformation
under the same strain level weakens so that the elastic modulus decreases. Meanwhile, the stress wave propagation speed slows down
because of the reduction of contact points between soil particles, hysteresis quality of the soil dynamic load response strengthens and
the damping ratio increases; when the fines content is greater than 30%, the dynamic characteristics of sand is determined mainly by
the fine grains; the interfine void ratio decreases with increasing of fines content; so that the dynamic properties of sand shows a
reverse trend.
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Table 1 Basic parameters for sand samples with
different fine contents

radics 3
R A FIRE s — L @) g
FC/%  J£ G, Dy/mm Z¥c, WNH HME D,
P d max P d min

5 2.681 0.165 2.145 1.481 1.232 0.714
10 2.683 0.160 2.358 1.602 1.261 0.466
15 2.690 0.148 4.683 1.644 1.260 0.428
20 2.693 0.142 6.058 1.723 1.282 0.329
25 2.695 0.138 7.272 1.742 1.282 0.319
30 2.697 0.130 7.516 1.781 1.284 0.294
35 2.701 0.123 7.755 1.770 1.280 0.309
40 2.703 0.112 7.860 1.781 1.251 0.358
45 2.705 0.085 9.025 1.755 1.250 0.372
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Fig.1 Relationships between E4 and ¢4 of sand samples
with different fines contents
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Table 3 Values of @ and b in formula (1)

Eailp A s 24
FC/% a/(10? kPa)™! b/(kPa)"
5 0.001 41 0.011 09
10 0.001 68 0.011 15
15 0.001 71 0.018 61
20 0.001 79 0.02119
25 0.001 95 0.027 81
30 0.002 02 0.027 94
35 0.001 92 0.026 19
40 0.001 85 0.02573
45 0.001 72 0.025 50
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Fig.2 Relationship between parameter a and fines content
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