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(36) ELASTIC WAVE VELOCITY AND CRACK TENSOR

Saitama University: M. Oda, T. Yamabe, T. Maiguma, N. Hara

Taisei Corporation: K. Kamemura

Abstract

Elastic wave velocity tests are performed on gypsum plaster samples having
two-dimensional cracks and also on in-situ rock masses (jointed granite), with
the following conclusions:

1) Longitudinal wave velocity changes markedly with scanning directions. It
depends seriously on the crack tensor F which has been introduced to represent
the crack geometry by Oda (1982): The maximum velocity tends to accord with the
minor principal axis of the crack tensor. Anisotropy due to the directional
change of wave velocity is related to an index measure showing anisotropy of
the crack tensor. Mean wave velocity is also related to the first invariant of
the crack tensor.

2) The directional change of wave velocity can be concisely expressed by
introducing a second lank tensor V. Since there is a functional relation
between V and F, the field measurement of wave velocity, which is a common
practice in the conventional field survey, can be used to estimate the
corresponding crack tensors of in-situ rock masses.
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