EVALUATION OF STRESS DISTRIBUTION IN
MODEL GROUND USING BENDER ELEMENTS
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Elastic wave tomography using bender elements was conducted to evaluate stress distribution in a model ground.
Bender element method has been widely applied in laboratory soil element testing such as triaxial test, oedmeter test,
or direct shear test. When BEs are used in a model test, it was found that the signal processing was essential to
obtain clearer waveforms as the amplitude of received signal was not large enough due to generally lower level of
confining stress. The effects of chamber side wall should be also taken into account in the arrangement of the
elements location.

In a densely compacted model ground in a trapdoor testing soil chamber, the distribution of stress in the ground was
estimated using tomography technique and it agreed well with the results of physically measured stresses at the base
and shear planes observed.
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Estimation of internal structure using elastic wave tomography
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Shear wave velocities between multiple transmitters and
receivers are measured. The distribution of wave velocities
are then estimated using tomography analysis.
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Bender elements are used for the shear wave measurement.
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Trapdoor testing chamber
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Trapdoor test results on densely compacted Toyoura sand

Application of elastic wave tomography in trapdoor test
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Arrangement of bender elements
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Distribution of difference of wave velocities between before and
after trapdoor test, shear planes observed in the model ground are

also shown
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