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Abstract 

In this paper, a three-dimensional numerical model to study the static and dynamic behaviour 

of ultra-high performance steel fibre reinforced concrete is developed. Ultra-high 

performance steel fibre reinforced concrete is assumed to be a two-phase model consisting of 

concrete matrix and steel fibres. The concrete matrix is modelled with homogeneous material 

and the straight round steel fibres are assumed to be dispersed with random locations and 

orientations in the matrix. The interfacial transition zone (ITZ) effect is studied based on the 

single fibre pull-out tests, and parameters describing the fibre-matrix one dimensional bond-

slip behaviour are obtained and discussed based on both experimental and theoretical results. 

After the three-dimensional model is validated with static split tensile tests, split Hopkinson 

pressure bar (SHPB) split tensile tests are numerically modelled and the stress-time history is 

interpreted in the mesoscale level. The proposed model qualitatively and quantitatively 

predicts the material static and dynamic behaviours, and also gives insights on the fibre 

reinforcement effect in the concrete matrix.  
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