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ABSTRACT 

In 2005 LUSAS implemented a plastic-damage-contact model [1] into its program suite, which 

became the standard concrete model for the code. The model was comprehensive in its predictive 

capability and was able to simulate nonlinear crushing behaviour in compression, the effects of 

triaxial confinement, directional cracking as well as being able to reproduce the effects of crack 

closure and aggregate interlock. The model was used successfully on many projects but often 

presented users with challenges related to its convergence characteristics in nonlinear incremental 

iterative solutions.  These difficulties became even more severe when the model was extended to 

include time dependent hydration, creep and shrinkage behaviour and coupled with a thermo-hygro 

model [2]. 

In response to these difficulties, LUSAS worked with Cardiff University to develop a new model and 

a new approach to the solution of these problems [2]-[4]. The new model uses a new smoothed 

contact material component for simulating rough crack behaviour [2]. It also introduces a new 

predictive unloading-reloading function to provide efficient solutions that avoid the use of a negative 

tangent matrix [4]. These new model components have been linked with the original triaxial plasticity 

model to produce a robust model with improved accuracy.  Further details of these approaches are 

given in other presentations in this conference. 

This paper will describe the process of implementing and validating the new model, and will present a 

number of examples used in this validation process. Finally, a series of case studies are presented in 

which the basic mechanical model, as well as the coupled thermo-hygro-mechanical model, have been 

used for full-scale analyses.  
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