S & XA 5

Rock and Soil M'echahics

2021498291 E8i= B (http://ytlx.whrsm.ac.cn/CN/1000-7598/home.shtml)

A1 % (http://ytix.whrsm.ac.cn) » 2021 (http://ytix.whrsm.ac.cn/CN/article/showTenYearVolumnDetail.do?nian=2021), Vol. 42
(http://ytIx.whrsm.ac.cn/CN/article/showTenYearVolumnDetail.do?nian=2021) » Issue (9) (http://ytix.whrsm.ac.cn/CN/volumn/volumn_1456.shtml): 2344-2354. doi:
10.16285/j.rsm.2021.0278 (https://doi.org/10.16285/j.rsm.2021.0278)

- EIEC SSCI0R - < _E—7 (http://ytixwhrsm.ac.cn/CN/abstract/abstract21093.shtml)  F—#5 ¥ (http://ytixwhrsm.ac.cn/CN/abstract/abstract21095.shtml)

ERREEMRRREC ST RERETT AR

KB, wRW, g v
Investigation of damage evolution and its model of rock-like brittle materials

ZHANG Chao, YANG Chu-ging, BAl Yun v

PDF (Chinese)
271

E/Abstract

BE: ATEERRAEERBUERIMOISIAR SR, R T ETNEERRIGABHEERER SRS R RN ANERE, T 7RE =R HidindaiEa
TR, T EEEREEURSTHMOEERERDEN O FERRIE. IRERENE, NEMHRENNEERTRMRBMEFER M TE0RDENIE, DEEEENER
EEREA S DIRMPASREENAE, SIHMAFTEEENATMASIHMEEWREEE0, 1EE THEICEAERIE. RIE DAWR, BT ESIRMONZBEMMNERRERIIR
BREEMER, #E77RMANZEERNMIEEL AN TR ESRGAMIRE, T EESHEEMDT. ARERKY, REMSENNEESAEER=HERR S TaRRIEK
RUH, RS EREI SRS NEEE, BEERIFNSEESTTH.
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Abstract: To investigate the description and evolution of the damage state of rock-like brittle materials, the physical meaning of each elastic modulus method parameter based
on the strain equivalence hypothesis and the limitations of the model application are discussed. The modulus change during the triaxial cyclic loading and unloading test of
limestone is studied. Moreover, the defects of the unloading modulus substitution method and the statistical damage evolution model in damage evolution analysis are
discussed. The results show the existing elastic modulus method can only be used to reflect the damage evolution process of rock under uniaxial compression, and the
unloading modulus substitution method cannot correctly describe the damage state and its evolution law. In addition, the statistical damage constitutive model can only be
regarded as a theoretical self-consistent solution under the numerical range [0, 1] of the statistical damage evolution model. Based on the above research, a damage
characterization variable and its evolution model considering the effects of damage strain threshold are proposed. Additionally, the constitutive model below the damage strain
threshold and the damage constitutive model above the damage strain threshold are established, respectively. The sensitivity of model parameters is also analyzed in this study.
The final results show that the proposed model and method can not only reasonably explain the damage mechanism of rocks under triaxial compression, but also accurately
simulate the full stress-strain process, which is rationable and feasible.
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