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Abstract: A series of creep experiments of granitic rocks were carried out under the confining
pressure of 50 MPa. Time to failure depends logarithmically on the stress level applied. Creep curves
show three stages of typical creep deformation; the primary creep, the secondary creep and the
tertiary creep. Time to onset of the tertiary creep normalized to the failure time has no relationship
with the stress level. Elastic-wave velocities decrease after the onset of tertiary creep. Based on the
calculation using the data of elastic-wave velocities and dilatant strains, aspect ratios of cracks
increase during the creep. Activities of acoustic emission (AE) increase prior to the failure. Time
to onset of increase of AE activity normalized to the failure time is longer as the stress level

decreases.
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Table 1 The differential stress(g)at which the test was
conducted and the time to failure().

No. ¢ (MPa) te (s)

7169  1.13 X 102
694.6  6.00 X 103
7053  6.80 X 103
686.8  4.48 X 10
671.1  9.36 X 10
674.6  1.12 X 10°
657.8  1.70 X 10°
652.3 3.10 X 10°
679.2 >4.00 X 108

o Be I = N T T I S

25 mm

#1 R BETE & JIRE U 7 BRI O (R RRAR B,
SHEHIERE25mm, £262.5mm OFER. BRI -ET

BRI L 2,

Fig. 1 Location of fractured surface and paths of elastic

waves measured during the experiments. Sample shape is

circular cylinder with 25mm diameter and 62.5mm length.

Shaded plane indicates the location of fractured surface.
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Fig. 2 Differential stresses vs. time to failure. Straight
line is calculated with the least squares method to fit to the
data No. 2-8 listed in Table 1.
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Fig. 3 Schematic drawing showing a typical creep curve.
Three stages of creep, primary (1), secondary (II) and
tertiary (IlI), are shown.
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Fig. 5 Time to start tertiary creep (#n) normalized by
time to failure (#;) vs. creep stress.
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Fig. 6 Dilatant strain vs. elapsed time (run No. 2).
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Fig. 8 Relationship between the variations in elastic-
wave velocities (1-(V/V,)?) and dilatant volumetric
strains. Data from run No. 2, 4 and 6 are plotted. Theoreti-
cal curves showing the constant aspect ratio are also
shown.
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Fig.9 Frequency of AE event vs. elapsed time normalized
by time to failure. (a) run No. 2, (b) No. 4, and (c) No. 6.

Frequency of AE event is multiplied by time to failure.
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HEPER R EORAOBRBECET 2 EERITERE,
KO, BB E COREIC L > TRELEDLBL L0,
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and Grew, 1977 ; Atkinson, 1982, 19847z ¥) 12k %2
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(Masuda et al. 1987, 1988 ; ¥, 1997), HHD
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ZHT 5., ZOL5RNFHTLEC L > TERDORK
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Heleme e omilzith®e £ T5 L,
v=A Pilo exp {-(U-fWte)/(RT)} (4)
TEIN S (Wiederhorn, 1974), 22T A & n i3EH,
R 34 AEH, U ZEHEEEREOE R AN F—,
ViR btERE, 2L T/ 37 7 v 7 R ot 1E
LRBEETnZ & NI ESMED H TRITIEARTE LT
htws, WRcksE, 27V-7ERO XS %
—EBRRFEELIES, 77y 73— ERETHET 5.
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= <a>+A Pho exp {-(U-We)/(RT)} &
(5)
ks, Lid->ThRLD,
log & = (-fV1/2.30 RT)g+B (6)
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EEERIC L B L 7)) — B TORRBI O log %
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