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ABSTRACT

Modern infrastructure monitoring technologies are often based on the fast response of a digital
model of the asset for real-time predictions and/or control. In the case of earthfill dams, particularly
tailings dams, the dynamic design and functioning of the structure can give rise to a need for real-
time model calibration and data assimilation for accurate monitoring. However, these techniques
suppose many queries on large models and are often too costly to be performed in real-time. To
accelerate the model response and make feasible the incorporation of numerical modeling within the
monitoring system, we propose using Model Order Reduction techniques in the transient thermo-
hydro-mechanical system.

The scope of this work is to create a model to support a sensor monitoring system of a tailings
dam, by receiving sensor data of local pressure and/or displacement measurements in real time, and
evaluating the full stress and deformation fields in the body of the structure, as well as predicting
the location of the phreatic surface. Such model can be used for the detection hazardous pressure-
stress states, for gaining insights in the most critical potential failure mechanisms, but also for the
optimal design of the sensor network and the overall optimization of the monitoring system.

POD-based model reduction, combined with Discrete Empirical Interpolation (DEIM) is used to
tackle the coupled hydro-mechanical, non-linear, transient problem. The model is implemented in
the FEniCS computing platform, an open-source platform that automates the solution of Partial
Differential Equations with FEM [1]. It is used for data assimilation applications [2], parameter
identification (soil mechanical and hydraulic properties) and optimal sensor placement [3]. The
efficiency gains in inverse problem solving and the accuracy of the resulting ROM are examined
and discussed.
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