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Deformation characteristics of rock under
constant amplitude cyclic loading
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Abstract: The deformation characteristics of granite under constant amplitude cyclic loading were studied with
multi-function apparatus RMT—150B. The results verifies the law of ultimate deformation, that is, the ultimate strain to
failure under cyclic loading almost keeps constant and is equal to that of post-peak stress-strain curve corresponding to
the maximal cyclic stress. Meanwhile, the three-phase evolution law is found in not only axial strain but also lateral and
volumetric strains. These strain curves can be divided into the three phases based on their developing rates. Moreover,
The three-phase evolution law is more obvious and the developing rate is bigger in lateral strain than in axial strain.
Therefore, it is more feasible and reliable to form the fatigue failure criterion in strain space and more convenient to use
lateral deformation or lateral deformation rate as the criterion of fatigue failure in engineering.
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Table 1 Ultimate strain to failure under fatigue loading for samples

WSS BRRNJI/MPa FREMI/MPa SRR BERARNAR/107 FERLERNAR07 AR R 2%
F1-2 136.26 43.03 125 5.6312 6.326 4 12.35
F1-4 129.09 43.03 49 6.620 4 6.145 1 ~7.18
F1-5 121.92 43.03 3065 6.684 8 6.3553 —4.93
F1-6 129.09 35.89 109 6.258 8 6.145 1 -1.82
F1-7 136.26 43.03 161 6.129°5 6.326 4 3.21
F1-9 129.09 43.03 1185 55100 6.145 1 11.53
F1-10 129.09 28.69 10 59227 6.145 1 3.76
Fl-11 121.92 28.69 230 6.696 3 6.3553 -5.09
F1-12 129.09 50.20 1578 5.5702 6.145 1 10.32
Fl1-14 121.92 43.03 60 5.8210 6.3553 9.18
F1-15 121.92 43.03 94 6.443 6 6.3553 -1.37
F1-17 126.22 32.99 8 7.0715 6.250 6 -11.61
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Fig.2 Evolution curve of axial strain of specimen F1-7
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Fig.3 Development curve of axial strain rate of specimen F1-7
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Fig.4 Stress—strain curves of specimen F1-7
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Fig.6 Axial and lateral strain evolution curves of

J¥iAg /1073

specimen F1-8

MR RGBT BE, 8] R S B BE, A3 0 I R A
BB

FEBEATIR I N AT S HEAT — B s ndiod .
FESEIERE S, SER gl TR P LR AL
g AR, B AR TS IR B TR K. B Ts
At MEPERDEE, A, AESLS PRI I B
FR R AARRATI . AR PRI, AR
RERR R g B Hm e 0 e 4 SR 5 DRSS i 975K
AR N RS A2 LS R 2 3 BUE A4
BB o s 48 £ T AR A DA ZR IR i Ak T R 2% = 1)
SeJPRAS, AR IRAER AN, I, gL e,



EPE

3%

WA A AR 689

0
46.9
14 i@ b
16.6
=2t 2 .
s 163 5
o =
N » 16.0 féi
B =
5% 1 157 &
_5_
54
_6.
7 . ) . S 5.1
0 40 80 120 160
EEREL /K
1—Hl T AR s 22—k ] B AR
7 R FL1-7 89 TR & 3 X o

Fig.7 Division of strain evolution curves of specimen F1-7
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Fig.8 Stress vs. volumetric strain curve of

specimen F1-7
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Fig.9 Strain evolution curves of specimen F1-7
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Fig.10 Strain rate evolution curves of specimen F1-7
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