Anisotropy of Shear Wave Velocity

- Role Of Grain Shape -
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The mechanical properties of granular soils such as solil stiffness or strength depend on the direction of
measurement. Until now, fundamentals of stiffness anisotropy have not been fully understood. In this study,
four types of granular materials: spherical glass bead, Toyoura sand, Indica rice and wild rice are used to figure
out particle shape effects on anisotropy of shear wave velocities. Besides, this study developed a cubical box
equipped with multi-directional shear plates by which both P- and S-waves can be generated and received to
understand the effect of particle shape on the anisotropy of multi-directional shear wave velocities.
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(1) Introduction : Anisotropy is the property of being directionally dependent, as opposed to isotropy, which means homogeneity in all directions. It can be
defined as a difference 1n one soil mechanical property along different directions. Soil stiffness 1s one of the most important material properties that describe the
relationship between stress and strain. Accurate measurement of multi-directional soil stiffness 1s still a challenge for experimentalists. However, recently, disk-
transducer comprised of piezoelectric materials (referred to here as shear plate) has gained its popularity with several advantages over bender elements: soil specimen
1s not disturbed during sample preparation, coarse grains can be tested, more planar P- and S-waves can be generated.

(2) Materials

Four types of non-cohesive granular materials were used, they
have narrow ranges of particle size distribution.

(3) Cubical Soil Box and Shear Plate Configuration

A cubical soil box made of acrylic plates was assembled (100x100x100 mm.) Each face of
the soil box had a square hole and 1t can facilitate an assembly of shear plate transducers
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(5) Dynamic Wave Propagation Tests * The present test setup provides three types of P-
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(6) Experimental Results The results focus only on S-wave signals to discuss the anisotropy of shear wave velocities
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