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Abstract 

Understanding the impact of data uncertainty is a fundamental part of ensuring safe design of manmade excavations. 

Although good levels of knowledge are achievable from field investigations and experience, a natural geological 

environment is subject to intrinsic variability that may compromise the correct prediction of the system response to the 

perturbations caused by mining, with direct consequences for the stability and safety of the operations.  

Different types of geoscientific evidence, including geological, geomorphic, geotechnical, geomatics, and geophysical 

data have been used to develop and perform two-dimensional Limit Equilibrium and Finite Element Method stability 

analyses of a lignite open-pit mine in North Bohemia (Czech Republic) affected by recent landslides. A deterministic-

probabilistic approach was adopted to investigate the effect of uncertainty of the input parameters on model response. 

The key factors affecting the system response were identified by specific Limit Equilibrium sensitivity analyses  and 

studied in further detail by Finite Element probabilistic analyses  and the results were compared. The work highlights 

that complementary use of both approaches can be recommended for routine checks of model response and 

interpretation of the associated results. Such an approach allows a reduction of system uncertainty and provides an 

improved understanding of the landslides under study. Importantly, two separate failure mechanisms have been 

identified from the analyses performed and verified through comparisons with inclinometer data and field observations. 

The results confirm that the water table level and material input parameters have the greatest influence on the stability 

of the slope.  
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