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Cone penetration tests (CPTs) provide quick and detailed information about the subsurface and are 
widely used in geotechnical engineering. They also help to provide detailed insight into 
lithostratigraphic correlation and interpretation for the development of urban subsurface models. 
However, lithostratigraphic interpretation of CPT data has remained largely a manual process, making it 
a time-consuming and subjective process. Automated and reproducible interpretation workflows are 
clearly needed to help put more detail into shallow urban subsurface models. 

Our study explores the potential of machine learning models to support geologists and geo engineers 
with lithostratigraphic interpretation of CPT data on a large scale. It focuses on the development, 
comparison and integration of complementary approaches. A reference set of around 200 CPT’s from 
the northern periphery of Brussels was manually interpreted by expert geologists. These CPT signals 
were subsequently enriched with a wide range of derived features and expert-informed constraints 
focusing on geological layer properties and sequences. 

The presentation of this study will focus on the comparison and combination of diƯerent approaches 
with promising accuracies (>70%), demonstrating that this is an interesting way of working with 
supervised learning approaches to eƯectively capture lithostratigraphic patterns in CPT data. We will 
present diƯerent solution strategies encountered along the way and how they failed. We then present 
the latest results, with particular attention to model interpretability, and the role of expert feedback in 
assisted interpretation workflows. 

 

Dashboard assisted CPT lithostratigraphy (left) and the eƯects of lithostratigraphy and sample size on predicitive performance 
(right) 

  


