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Experimental Study on Dynamic Shear Constants of Cohesionless Soils

Sukeo OnarA and Yoshiji Sup6

Abstract

It is important on a seismic design of foundation to study dynamic soil properties. In this study, shear mo-
dulus and hysteretic damping of dense dry sands were obtained using the dynamic simple shear test apparatus.

From these results, it is clear that shear modulus, hysteretic damping and volume change are dependent
on the shear strain and the vertical stress. We considered that the hysteretic loops change to ellipse type
from bilinear type with the increment of the shear strain, therefore “skeleton”, which is the relation between
the restoring force and the deformation, is varied with the shear strain.
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Table 1 Soil propertics used in these tests
Toyoura fine sand Shingu coarse sand Silty sand
Specific gravity, Gg 2.63 2.64 2.60
509%, Grain size, D5, (mm) 0.225 0.83 0.58 -
Uniformity coefficient, C;, 1.48 1.34 25.7
Maximum void ratio, em,x 1.04 0.89 0.88
Minimum void ratio, emy;n 0.67 0.57 0.50
Table 2 Test conditions
Time of consolidation (min.) Dry | Void | Relative
density, |ratio,| density,
o7—0.5 (kgjem?) | oy =10 (kgfem?) | oy —2.0 (kgfem?) 7o (glem® ¢ | D; (%)
Toyoura fine sand 2 6 12 1.55 0.70 92
Shingu coarse sand 2 4 10 1.64 0.61 88
Silty sand 5 16 28 1.67 0.56 84
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Table 3 Constants of equation (2)

c m n

Toyoura fine sand 0.952 0.484 | 0.619

Shingu coarse sand 1.01 0.884 | 0.672

Silty sand 0.442 0.807 0.758
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