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Soils are often considered to be anisotropic materials. However, the accurate measurement of soil stiffness in multi-
directional directions is still a challenging research topic in the field of soil mechanics. To measure the stiffness
anisotropy accurately, two soil boxes equipped with piezoelectric transducers have been developed since 2019.
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A preliminary design of soil box developed in 2019 is equipped with a pair of P-wave
transducers and a pair of S-wave transducers in each principal direction, as
schematically illustrated. Each piezoelectric transducer has its dimensions of
30 X 30 X3 mm. A dense specimen composed of spherical glass beads was prepared
in dry conditions with an overburden stress (o,) of 2 kPa. The results show that P-
wave travels faster in the vertical direction compared to the horizontal directions. S-
wave also travels faster when either propagation or oscillation is in the vertical
direction, while the S-wave in the horizontal plane (S,,) showed the slowest wave

s, velocity. The larger vertical stress compared to the horizontal stress in the specimen
is attributed to the larger wave velocities relating to the vertical direction.
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An enhanced design of soil box developed in 2020 is 5 ™

VerSIOn 2020 equipped with a pair of P-wave transducers and two [ va—

0 X 12( ' pairs of S-wave transducers in each principal direction. oy -
Moreover, five loadcells are newly installed at the base Shy x
and four side walls to measure the horizontal stress. |
This apparatus enables analyses between stress state in !

the specimen and nice kinds of elastic wave velocities.
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