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Experimental research on elastoplastic coupling character of marble
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Abstract: A lot of research work shows that when rock undergoes plastic deformation, its elastic parameters vary. In order to study
the elastoplastic coupling characteristic of rock, cyclic loading experiments on two kinds of marbles are carried out. The experiments
show that comparing with conventional triaxial experiments, cyclic loading experiments do not influence the deformation and
strength of the rocks. The elastic parameters obviously vary with plastic deformation. When taking the elastoplastic coupling
character into consideration, bulk modulus and shear modulus are more suitable to be selected as elastic parameters than elastic
modulus and Poisson ratio. The variation of the parameters of strength with plastic internal variable is also obtained under the
hypothesis of Mohr-Coulomb yield criterion. The results can provide experimental basis for the furthur study on the elastoplastic
coupling constitutive model of rock.
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Table 1 Elastic modulus and Poisson ratio of T,y6 marble
at different cyclic loading steps

5 MPa 10 MPa 20 MPa 40 MPa
M AE Ty
E/GPa u E/GPa u E/GPa u E/GPa pu
0 20.52 0.10 2248 0.10 28.07 0.09 3728 0.13

0.1 2080 0.11 2373 0.12 2951 0.14 3843 0.16
0.2 21.03 0.12 2438 0.12 3079 0.17 3958 0.19
0.3 21.18 0.13 2416 0.14 3194 0.18 39.79 0.21
0.4 2133 0.15 2375 0.16 32.14 0.19 3927 0.22
0.5 2089 0.15 2334 0.17 31.06 020 3876 0.23
0.6 2078 0.16 2293 0.17 30.09 023 3829 0.23
0.7 20.11 0.17 2253 0.18 2922 0.23 3437 026
0.8 1975 0.19 2224 0.18 2869 024 3321 0.28
0.9 19.07 0.19 21.67 0.18 2833 0.24 3275 0.30
1 1838 0.20 20.10 023 2797 025 3222 0.3l

BREKY% 47 164 79 205 53 103 76 126

K2 T REETEA A R EEENEN
Table 2 Elastic modulus and Poisson ratio of T,, marble at
different cyclic loading steps

5 MPa 10 MPa 20 MPa 40 MPa

E/GPa pu E/GPa i E/GPa u  E/GPa u

0 4548 0.09 4583 0.14 5826 0.18 61.66 0.19
0.1 4511 0.09 4156 0.17 5429 024 5790 0.20
0.2 4397 0.12 4139 0.18 49.19 023 5572 0.19
0.3 43.04 0.15 4020 0.19 4478 026 56.17 0.20
0.4 42.16 0.16 3773 020 4131 029 5491 0.20
0.5 4130 0.18 3568 0.20 38.14 025 5271 0.22
0.6 4043 0.19 3141 021 3397 026 49.70 0.22
0.7 31.84 023 29.67 020 31.69 026 46.60 0.23
0.8 3027 024 2952 020 2879 024 4130 0.24
0.9 29.17 025 2941 021 2681 027 39.13 0.24

1 28.08 0.25 2929 021 2612 025 3754 023
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