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The host rock immediately surrounding a nuclear waste repository has the potential to undergo a 
complex set of physical and chemical processes starting from construction of the facility until many 
years after completion. The relative importance of these processes are strongly controlled by the 
waste being disposed of, the host rock, the choice of engineered structures in the facility, as well as 
many other factors.  In order to build confidence that these processes have been sufficiently 
understood, and hence build confidence that the safety performance of a proposed facility can be 
adequately characterised, it is necessary to be able to reproduce and predict the outcome of key 
experiments at a range of physical and temporal scales relevant to the disposal concept in question. 
The DECOVALEX project (DEvelopment of COupled models and their VALidation against 
EXperiments) was established and maintained by a range of waste management organisations, 
regulators and research organisations to help improve capabilities in experimental interpretation, 
numerical modelling and blind prediction of complex coupled systems. 
 
In the present round of DECOVALEX (D-2015), Task C1 is considering the detailed experimental work 
of Yasuhara et al (2006), wherein a single artificial fracture in novaculite is subject to a mechanical 
confining pressure, variable fluid flows and different applied temperatures. Differential pressures 
across the sample were measured to determine permeability and hence hydraulic aperture 
evolution, while at the same time the chemical composition of the outflow was continually sampled. 
The fracture surfaces’ topography were characterised using a high-resolution laser profilometer, and 
post-experimental characterisation of the aperture was performed using a Wood’s metal fracture 
cast. 
 
This paper presents a synthesis of the ongoing work of six separate research teams. A range of 
approaches are presented including 2D and 3D high resolution coupled THMC models. Homogenised 
‘single compartment’ models of the fracture have also been adopted, attempting to upscale the 
processes so that they could be used in larger network or effective continuum models. Particular 
attention is given to the competing roles of aqueous geochemistry, pressure solution, stress 
corrosion and pure mechanics in order to reproduce the experimental observations. The results of 
the work show that while good, physically plausible representations of the experiment can be 
obtained using a range of approaches, there is considerable uncertainty in the relative importance of 
the various processes and that the parameterisation of these processes can be closely linked to the 
interpretation of the fracture surface topography. 
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