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Fig.1 Complete stress-strain curves of marble specimens with different grain sizes under uniaxial cyclic loading
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Fig.2 Typical complete curve of rock specimens
under uniaxial cyclic loading and unloading
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L/mm  E/GPa Es/GPa °
509 m s MPa
¢ Al 102.7 4192 43.43 25.33 64.96
- A2 102.3 4210 42.63 24.08 63.92
x & A3 101.9 4228 39.90 21.12 63.27
1 A4 103.4 4126 41.28 20.04 64.96
A5 101.4 4208 43.82 20.77 66.90
x 102.3 4193 42.21 22.27 64.80
10% . 3 0.01  0.40 3.81  6.72  3.24
B1 101.6 4980 56.79 35.98 99.12
3 B2 102.5 5311 63.70 37.95 93.54
B3 101.2 5244 63.96  38.30 91.33
B4 101.9 5392 63.59 40.86 88.34
B5 101.7 5225 69.21 39.59 101.70
x 101.8 5230 63.45  38.54  94.81
3 0 0.10 9.08 2.73 7.27
Cl 102.0 5030 40.00 25.17 53.91
c2 101.7 5189 41.02 25.10 57.55
Cc3 101.6 4980 38.65 23.75  50.40
3 C4 101.5 4975 39.45 23.85 50.66
C5 101.8 4998 44.18 27.27 57.29
3 x 101.7 5034 40. 66 25.03 53.96
- . 3 3 0 0.72 8.65 8.95  6.17
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Fig.3 Experimental results of Young' s modulus of marble specimens with different grain sizes under cyclic loading
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Fig.4 Relationship between plastic work and
loading work of marble specimens with different

grain sizes under uniaxial cyclic loading
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Experimental study on deformation and strength characteristics
of rock specimens under cyclic loading and unloading

SU Cheng-dong' YANG Sheng-qi®
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Abstract Uniaxial cyclic loading and unloading experiments were performed on marble specimens with different grain
sizes by use of servo-controlled testing machine to investigate the deformation and strength properties of rocks. Some
conclusions are drawn as follows the rock material shows distinct memorability the envelope curve for rock specimens
under cyclic loading and unloading accords well with the complete stress-strain curve under monotonic loading the
loading and unloading paths cannot be completely repeated and one-to-one correspondence relationship does not exist
between stress and strain therefore the linearity of rock specimens does not mean the elasticity cyclic loading and
unloading has little influence on mechanical parameters of rock specimens and the deviations of the parameters are within
the normal range of dispersion the Young' s modulus of rock specimens and energy dissipation vary in the whole process
of loading and unloading the average values of Young’ s modulus of rock specimens during loading and unloading
processes are almost the same at the elastic stage which can reflect the deformation property of rock material while the
energy dissipation at this stage is less than that at fissure closure yielding and failure stages the energy dissipation of

weak rock specimens is great during the loading and unloading processes.
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