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(66) Study on Fracture Toughness and Crack Growth of Rocks

By Yoshio ISHIZUKA
Tohru ABE

Institute of technology,
SHIMIZU construction Co., Ltd.

ABSTRACT

To establish fracture toughness test of rocks, this paper describes the influence
of a speciment shape, a speciment scale and a confining pressure on fracture toughness
(Kg) of rocks. In addition, the adequacy of linear fracture mechanics for a fracture
process of rocks and a crack growth criteria are discussed. Inada granites have been
used in experiments of fracture toughness.

To investigate the shape effect and the scale effect, single edge notch
beam (SENB) and single edeg round bar (SENRB) have been prepared, and as for the scale
of speciment, rock speciment of WxBxS=40x20x160~100x50x400mm for SENB and DxS=40x133
~ 80x267mm for SENRB have been tested in accordance with ASTM standards and ISRM
suggested method. These experiments results indicated that SENB speciments didn't show
the scale effect. In experiments of fracture toughness under the confining pressure
(0~25MPa), it was found that the relationship between Kq and the confining pressure
was linear in the pressure range to 15MPa and the Kg change enlarged as the pressure
was increased in the pressure range beyond 15MPa.

AE activity (m-value, ringdown count data) and strain distribution around a crack
tip suggested that the crack initiation and growth occured before the maximum load
point and the fracture process rocks indicated marked nonlinearity. So, it appeares
that the application of the linear fracture mechanics to rock fracture is inadequate.
J-integral value evaluated from subsritical failure cycle load experiments and the
campliance calibration techniques were constant and independant on the crack length.
This results showed that the crack growth of rocks took place at the constant energy
release rate, Consequently, it indicates that J-integral value is effective parameter
as the crack growth criteria.
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