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Abstract 

 

Geomechanical analyses and interpretations play a vital role in efficiency and safety in drilling operations, especially in high-inclination and 

deep wells, such as several assets currently drilled in the Brazilian pre-salt. Not knowing the geomechanical properties of the rock while 

drilling, especially in complex wells, can lead to situations of well instability, which can cause incidents such as hole closure, enlargement, 

fracturing and even well collapse, which, if not controlled, can cause total loss of the well. One of the most critical geomechanical properties 

that directly impact drilling safety and efficiency is UCS (Unconfined Compressive Strength), which measures the maximum compressive 

strength a rock can withstand before fracturing. Thus, the objective of this paper is to present a data-driven approach, which combines 

theoretical models, parameter adjustments and validations, combined with lithological interpretation data, thus allowing a multi-factor analysis 

aiming to obtain an accurate and general model to estimate UCS while drilling wells. The dataset was formed by offshore Brazilian wells, 

relying on drilling data, well logging data and with significant lithological variations, including marls, shales, sandstones, claystones, siltstones, 

and limestones. For the development of the model, petrophysical evaluations obtained from well logging data were used, such as compressional 

and shear transit times (DTC and DTS), bulk density (RHOB), gamma ray (GR), neutron porosity (NPHI), P-wave velocity (VP), and 

lithological profiles, all indexed as depth curves. The work consisted of applying, adjusting and selecting the equations that best predict UCS 

values, considering different models for different lithologies and finally integrating these specific models in a general single UCS prediction 

model, allowing the prediction of UCS using as input drilling and logging data, with a model adapted to deal with different known rock types. 

The results obtained by the model demonstrated consistency, with averages UCS reaching 21.79 MPa to 24.24 MPa, values that are within the 

UCS distributions normally discussed in the literature for the operational context investigated. Among the lithologies, the highest and lowest 

UCS (Uniaxial Compressive Strength) values were observed in the marls and sandstones, respectively, supporting the reliability of the model, 

as marls are generally more consolidated and less porous, making them more resistant compared to sandstones, which are often more porous 

and less consolidated. When correlating with increased RHOB values, the marls showed great compressive resistance, while the sandstones 

presented a reduction in UCS as the RHOB and GR values decreased, corroborating reports of friable sandstone mentioned in the drilling 

reports from some wells. Thus, the methodology and results achieved in this paper show that, even in the absence of lateral samples, this 



approach serves as an effective and adaptable alternative for UCS evaluation by considering the intrinsic mechanical properties of the rock as 

the well’s lithology varies. Furthermore, this initiative is part of a broader set of methodologies, which is being developed with the aim of 

bringing increasingly more insights and geomechanical interpretations to well drilling activities, reducing operational risks, optimizing drilling 

efficiency and reducing costs with core sample and laboratory analysis. 


