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Abstract 

The aging infrastructure demographic has in recent years led to a series of challenges relating to 
the monitoring and assessment of existing infrastructure, as well as to development of schemes 
fostering economical and sustainable infrastructure management. Within this context, Ultra High 
Performance Fiber Reinforced cement-based Composites (UHPFRC) have surfaced as a highly 
efficient and sustainable solution for improving existing structures and extending their lifespan.  

Of the significant literature that is already available on UHPFRC applications, focus is herein shed 
on strengthening and rehabilitation of structures. A notable number of concrete structures have 
already been rehabilitated with UHPFRC, including building and bridge slabs, with further 
applications currently explored, including strengthening of orthotropic steel decks against fatigue. 
In materializing such solutions, it is of the essence to establish numerical tools that are capable of 
accurately simulating this behavior. This paper provides an overview of available approaches for 
the modelling and simulation of composite elements consisting of reinforced concrete and a layer 
of UHPFRC in the static and dynamic regime. A computational investigation is further conducted 
on the simulation of a four-point bending test on a UHPFRC strengthened concrete beam, on the 
basis of two approaches i) a macro-modeling approach, and ii) a finite element based approach, 
relying on an appropriate plasticity law. A computational multi-scale approach is finally proposed 
as a future step to an accelerated nonlinear dynamic structural analysis at a reduced 
computational cost..   

Keywords: UHPFRC, computational modeling, macro-modeling, finite element modeling, 
rehabilitation. 

1 Introduction 

Rehabilitation of existing structures comprises a 
major route to ensuring a sustainable and resilient 

infrastructure. Over the last two decades, Ultra 
High Performance Fiber Reinforced Cement-Based 
Composites (UHPFRC) are enjoying an growing 
share of popularity, with a progressively 
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