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A systematic method for determining RHT material model parameters for concrete

using experimental tests and numerical simulations
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Abstract

This study presents a systematic and comprehensive method for determining, calibrating, and validating the
parameters of the RHT material model for concrete. The proposed method is based on the integration of
extensive experimental data including uniaxial, triaxial, Brazilian, and dynamic compression tests with
advanced numerical simulations developed in LS-DYNA software. Key model parameters, especially
damage parameters such as D1, D2, and EPM, which are very challenging to determine analytically, were
optimized through an iterative and systematic calibration process. The simulations were performed using
the Lagrangian solver, with cubic elements and the RHT behavioral model with the obtained parameters.
The difference in the results from the tests and simulations showed that there is a good correlation between
them, such that the difference in the results in the uniaxial compression test for the axial and lateral stress-
strain curves was below 3% and 7%, respectively, in the triaxial compression test it was about 10%, and in
the Brazilian tensile test it was 3.26%.

Keywords: RHT material model; Concrete; Calibration; Numerical Simulation; Validation.
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