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The effect of projectile penetration on a novel ultra high-performance concrete (UHPC) named 
CORTUF will be investigated in this paper using LDPM-F, the Lattice Discrete Particle Model 
for fiber reinforced concrete. This discrete meso-scale model can accurately describe the 
behavior of concrete in elastic, fracturing, fragmentation, softening, and hardening regimes. 
Material heterogeneity is represented in the model through the interaction of polyhedral cells 
with triangular facets defining their external geometry. At each facet, stress and strain vectors are 
used to formulate the model’s constitutive law. Fiber crack-bridging effect is accounted for by 
considering the contribution of each individual fiber to the facet behavior. 

 
The LDPM-F has been validated against a variety of experimental tests and can accurately 
replicate the response of concrete under both quasi-static and dynamic loading conditions. In this 
study, the variability of the penetration resistance of CORTUF is evaluated upon changing both 
model and geometrical parameters of a penetration problem consisting of a deformable steel 
cylinder impacting a CORTUF slab. Initial values of the parameters are obtained by fitting a 
series of experimental tests recently carried out at the Engineer Research and Development 
Center (ERDC). Assessment of the variability of the ballistic limit as well as of the penetration-
induced damage distribution will be of particular interest in the analysis of the results. 
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