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(13) Fracture Toughness Test of Rocks Under Low Temperature

by Yoshio ISHIZUKA
Kazuki HIBI
Naoto KINOSHITA

The Research Institute of
Shimizu Construction Co., Ltd.

ABSTRACT

This paper describes the fracture toughness (KIC) of rocks as a function of a .
temperature and the relationship between the fracture crack and acoustic emission
(AE) events.

Inada granites and Watarase granites have been used for the fracture toughness
test, the three points bending test in accordance with ASTM standards. Inada granites
have beeen tested in a dried state and in a saturated state in the temperature range
from room temperature to -80°C. As for Watarase granites, specimens collected in the
different three directions have been tested in the room temperature to examine the
anisotropy of Kyc. During testing, applied load, crack opening displacement and AE
have been measured.

The findings are summarized below:

(1) As the temperature is lowered the fracture toughness of rocks increases.
Especially, marked temperature dependence of the fracture toughness is caused
for saturated specimens. This result appears to be explained in terms of .
change from water to ice in rocks.

(2) With regard to the relationship between fracture crack and AE, the initation of.
stable fracture crack coincides the initation of AE ringdown-count and the
initation of unstable fracture crack propagation corresponds with the point
which m-value decreases from the peak point suddenly.



