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Study on correlation of macro and microstructural parameters of hollow

cylindrical grey sandstone based on PFC"

JIANG Yue'”?, ZOU Wendong'
(1.School of Civil Engineering, University of Science and Technology of Suzhou, Suzhou 215000, China; 2. State Key Laboratory of Geomechanics and Geo-
technical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)
Abstract: In order to provide an effective numerical simulation method to reveal the damage mechanism study of surrounding rock under
the combination of the change of principal stress value and the rotation of the stress principal axis from the fine-scale level, based on the
uniaxial compression and conventional triaxial compression test characteristics of hollow cylindrical gray sandstone, the sensitivity of the
macro fine-scale parameters of the parallel bonding model in the discrete element software PFC*" was studied by using the one-factor ana-
lysis method, the response surface analysis method, and the regression analysis method, respectively. characteristics of the parallel bond-
ing model in the discrete element software PF C. The results show that: the reliability of the macroscopic parameters determined by the
one-factor analysis method is extremely low, and the macroscopic parameters obtained based on the response surface analysis and regres-
sion analysis method show a good fit with the laboratory results at low perimeter pressure; the numerical model compressive strength 07 is
positively correlated with cohesion €, and the elastic modulus E is positively correlated with the quadratic of the effective modulus of ad-
hesion £ and stiffness ratio %, /k,, and positively correlated with stiffness ratio f, /&, positively correlated with the stiffness ratio f, /.
and negatively correlated with the quadratic of the stiffness ratio ]}n / ]}S, Poisson's ratio v is positively correlated with the stiffness ratio

]}n / ]}S, and the shear cracking ratio a is linearly correlated with the quadratic of the stiffness ratio ]}n /]}S. Finally, the fine-scale parameters
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obtained by response surface analysis and regression analysis were optimized using the iterative method, and the optimized numerical sim-

ulation results were in good agreement with the laboratory results in terms of the peak strength, deformation parameters and damage mor-

phology of the specimens under different circumferential pressures. The iterative method provides an effective method for the calibration

of the fine apparent parameters of the parallel bonding model in PEC’", and this optimization can simplify the calibration steps, as well as

enhance the applicability of the calibration results, and improve the accuracy and reliability of the model.

Key words: discrete element PFC®; hollow cylindrical gray sandstone; parallel bonding model; parameter calibration; stress spindle ro-

tation
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ratios and model damage modes under uniaxial compression

conditions!”
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Fig.7 Correspondence of parallel cohesive friction angle with

macroscopic cohesion and internal friction angle
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Table 5 Table of regression equations and fitting coeffi-
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Fig.8 Conventional triaxial compression test stress-strain curve
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