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Fig.1  Axial deformation and normal stress

curve of unit without confining pressure
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Fig.2 Axial deformation and normal stress

curve of unit with confining pressure
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Fig.3  Effective strain fringe of concrete
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The Numerical Simulation of Reinforced Concrete Structure
Blasting Based on MAT96 Constitutive Model

LI Qing, YANG Yang, YANG Renshu, ZHANG Di, WANG Maoyuan
School of Mechanics and Civil Engineering, China University of Mining and Technology ( Beijing, 100083 )

[ ABSTRACT] The process of blasting demolition of reinforced concrete structures based on MAT96 constitutive model
was analyzed by finite element analysis software ANSYS/LS-DYNA. The simulation of uniaxial compression test of concrete
solid elements show that the peak tensile strength is 2.4 MPa, the compressive strength is 30.0 MPa, and the unconfined
compression strength is about 12 times as much as the tensile strength. In the triaxial compression simulation experiments,
along with the confining pressure increases, the compressive strength and deformation increase significantly, similar to the
real concrete simulation experiment results. With the MAT96 constitutive relation, concrete specimen in tensile simulation
experiments presented the cleavage cracking of concrete, the diagonal is presented in the compression damage, similar to
the failure mode of concrete material in the lab, which verifies that the MAT96 materials are in good agreement with the
concrete constitutive relations. It simulated the collapse of reinforced concrete structures blasting combined integral model
based on the calculation results, analyzed the pediment, recoil, bloating and other issues of building collapse, and made a
quantitative description of the entire collapse process. Compared with engineering practice, the simulation result is
consistentwith the actual situation, which is meaningful to reinforced concrete structure building demolition.

[KEY WORDS] mechanics of explosion; molitionblasting; numerical simulation; reinforced concrete; MAT96
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