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Shear wave (S-wave) propagation, as the most versatile and portable method to obtain the small-strain stiffness of soils,
has been widely used to monitor and characterize soil seismic behaviors. However, little attention has been paid to the
effects of S-wave propagation and oscillation directions on the received wave signals. This research developed an original
apparatus which can study the S-wave evolution 1n granular materials by changing either the propagation direction or the
oscillation direction. Experimental results confirm that both propagation and oscillation directions are sensitive to soil
inner fabric.
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/Materials and Apparatus S — \

Discussions 1n this study are based on experimental results of four granular materials:
spherical glass beads (GB) Toyoura sand (TS), basmati rice (BR) and wild rice (WR).
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The tested materials were enclosed 1n the so-called eight prismatic membrane cell (1) 0.2 mm acrylic sheet

(2) latex membrane with an opening

developed by Kuwano lab to conduct S-wave propagation tests. The apparatus can measure (3) disk-shaped transducer

not only S-waves 1n the horizontal and vertical directions, but also in two oblique directions
\ in 45° with respect to the vertical axis by disk-shape shear plates. Ei1ght prismatic membrane cellj

TeSting Programs and ReSUItS - Vs(oscillates in Y direction) 90 55 - Vs(oscillates in Y direction) 90 -
o Vs(oscillates in XZ plane) e e — o o Vs(oscillates in XZ plane) Lo 60
150 /,@/ 200 W\ 30 150 /;»6-*"""'@200"‘“----651\ 30
100 100 |
Variation of S-wave propagation direction o : o 0 Wy o : o o
V., in five directions are measured to
xy . . . 210 @\\\ P 330 210 s EREN WIS C o 330
.. evaluate the fabric anisotropy of soil S
. . . 240 300 240 300
specimens under 1sotropic confinement. 270

80

60 /

= I

Plane z a0t/

: - ° ° ° ° ° ° |'II

N ,/—;7\f é‘?‘f‘y Variation of S-wave oscillation direction 20}

S .~ Jo 'I

Q\‘p #‘-.’f! \ . . OI_
f(f\': § (\' - V., of S-waves propagating in the same

e »  direction but oscillating differently are 2T

40 -

measured under 1sotropic confinement. .

rotate from 0° to 90° and 30

\ measure every 10° 0

For further information, contact below. Junming LIU (2022)
Prof. Reiko Kuwano, =By ZE =

Bw-304, Institute of Industrial Science, the University of Tokyo R ANF £ ERTHZEAT Bw-304
TEL: +81-3-5452-6843 Bah 03-5452-6843
E-mail: kuwano@iis.u-tokyo.ac.jp E-mail: kuwano@iis.u-tokyo.ac.jp



	スライド番号 1

