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Fig. 8 Energy dissipation affected by aggregate in concrete
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Numerical Test Study of Concrete Material Based on Particle Flow

XU Shang-jie’”?, YIN Xiao-tao®s MA Shuang-ke', DANG Fa-ning’
(1. Institute of Geotechnical Engineering, Xi an University of Technology, Shaanxi 710048, China; 2. Shandong Provincial Institute of
Water Resources, Ji’nan 250013, China; 3. State Key Laboratory of Frozen Soil Engineering, Cold and Arid Regions Environment and
Engineering Institute, Chinese Academy of Science, Lanzhou 730000, China; 4. Xi’an Research Institute of Highway, Shaanxi 710054,
China)

Abstract: Concrete is a typical heterogeneous material, whose mechanical behaviour and rupture
process are very complex. An inner embedded language of PFC particle flow software, fish, was used
to compile a program aiming at the making of random concrete aggregate and the boundary condition
control to simulate MTS servo function. Based on above program, virtual numerical uniaxial
compression experiment of concrete was implemented. Relative to the aggregate put in concrete
specimen in common used finite element method, aggregate referred in this paper can be split into
pieces, which is superior to the traditional digital concrete. Moreover, based on the making of digital
specimen, numerical uniaxial concrete compression test with single grading matching and all grading
matching was designed, the rupture shape, fracture propagation, stress and strain curves and energy
dissipation process during concrete material breakage under virtual uniaxial compression experimental
condition were observed. It is found that static or dynamic features of concrete can be systematically
studied by means of this virtual experimental platform.

Keywords: particle flow; concrete; aggregate; rupture process; numerical experiment



