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Development of Piezoelectric Transducers For

Measuring Dynamic Stiffness of Subsurface Materials
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ABSTRACT

A pair of piezoelectric transducers was developed for geotechnical site
characterization in rock materials. SH-wave measurement capabilityv of the
transducers can provide a more complete characterization. The performance
of the transducers was tested at a limestone site.

B AlE-e W 2 ARk 598 Mo ot Xk g £E(EE €A
F)EAo da AleEe dFAgelg 7 deE 4Ed W =2

Z (downhole), SASWH (spectral analysis of surface waves)Solt}'® ¥ H =g
Ae 22227 g4y EX 183 (seismic tomography) 718" ¥ ola) surw A
g A8t 1 A L&A sl =3haat shr

2 2 (crosshole),

=
Aoty & Al 9= (shear modulus)y dAstm 1 o

-101-



Gmax
7] | \\
4
] Y . = Threshold strain below
z which linear elastic
§. behavior gccurs
=3
m\
[»]
o | | I |
0.0001 0.001 0.01 0.1 1
Shearring Strain, 7, percent

1% 1. Generalized Variation in Shear Modulus with Shearing Strain

Aoz ARG v ANPoer AW AGNAAsE o BAHATAUITE oy
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A7 G APeAd Al (shear modulus)

M . F&8A A4 (constrained modulus)

Vs : HAdd$ X (shear wave velocity)

Vp : §t&# 3% = (compression wave velocity)
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X 3R - (piezoelectric material)~ & 7] (electric field)o 3] Wy o] Aojr}ar,
Bt §3& 7hst¥ débelectric charge)’t BAstE Edojth. & SALAE
Z1AA oA et A7|A o |x] Atele] ¥EE 7heEtAl ok B Fwujo] AL&3
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NI 7t wEatA ®rh o] 84 dyAE gAAede FHd A Aol
okol] w3ty ZulrMe] FARE 7] YA A7 A(electric field) el AlFol B
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a) SH- —ﬂr% Bt AT & ojok &
b) Au7t AP o7 ALY Yo
c) ZHle] §A HF7t o] soof &
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