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PRACTICAL GEOMECHANICS FOR  
GEOSCIENTISTS AND OILFIELD ENGINEERS 

A 5-day course in Geomechanics applied to the oil industry 
 

 

WHO SHOULD ATTEND 

• Specialists in geology, geophysics, petrophysics, drilling, reservoir, and completion 
engineers working in integrated teams will benefit from this course. 

• Oil and Gas professionals interested in a vision of new technologies available geared 
towards development of near wellbore and reservoir geomechanics. The material is 
considered to be the state of the practice. 

 

WHAT YOU WILL LEARN 

We present the key issues and very practical aspects, some topics include exercises and examples; 
trying always to present a view into the future 

• Techniques to determine earth’s stresses and mechanical properties, from log, lab and 
field data. Learn when simple is enough and when it is not. 

• How to build and calibrate a geomechanical mode (a reality check!) 

• Effect of pore pressure, mud weight, well trajectory in borehole stability problems. 
Models and considerations required to tackle fissile shale, drilling near salt bodies, 
HPHT, UBD.  

• Techniques for sand production prediction (onset and rate and volume). We will go from 
the analytical-semi empirical to numerical models calibrated to field data. 

• What are the challenges in unconventional reservoirs (like tight sands, gas shales and 
naturally fractured reservoirs) from the geomechanics point of view? What are the 
opportunities and current experiences in the integration of geomechanics with reservoir 
simulations and geophysics 

 

ABOUT THE COURSE 

Hydrocarbon related geomechanics is unique in the extent to which it must rely on indirect 
observation and interpretation to assess and control field operations. Successful field practice 
depends heavily on correct interpretation of observations made both before and during operations. 
This interpretation, in turn, depends on a good understanding of the geomechanical processes 
operative in the subsurface.  
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This course will explain the physical process of rock deformation and failure as governed by the 
effects of in situ stress and fluid flow. Application of these concepts to everyday operations such 
as exploration, drilling, completion, production and even well abandonment will be covered. 

Itasca's experience in the area of applied geomechanics has centered around providing such 
understanding through problem solutions to critical aspects of petroleum exploration and 
production that are tied directly to the mechanical behavior of rock in and around reservoirs. 

 

TOPICS COVERED IN THE COURSE 

• In-situ Stresses  

o Components of the in-situ stress field 

o Stress regimes - Geological indicators  

o LOT, minifrac interpretation 

o Techniques for determining stress orientation and magnitude 

o Stress constrains from well and field data 

• Rock Mechanical properties (deformability, strength and failure) 

o Unconsolidated sands, sandstones, shales, limestones and coals  

o Laboratory measurements- acoustic and static  

o Correlations from logs 

o Naturally fractured rocks 

o Stress dependent permeability  

• Geomechanical Model  

o Wellbore based geomechanical model vs. a full field geomechanical model 

o Calibration of the geomechanical model  

• Borehole Stability 

o Stresses around the borehole 

o Elastic models, poroelastic and plasticity models…When to use each? 

o Operational mud window for different trajectories 

o Fissile shale, strength anisotropy… How can we recognize and treat it in the 
field? 

o No flow (100% efficient filter cake) vs. coupled –uncoupled fluid flow in UBD 
and open hole production applications 

o Stresses on the liner/casing (collapse analysis) 

• Sand production prediction 

o Failure modes (shear, compaction, tensile, erosion) 
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o Log based, semi-empirical and numerical models 

o Calibrating the models with field information 

o Models for predicting volume and rate of sand production  

• Reservoir Geomechanics applications 

o Static model as an input for the geomechanical model 

o Different types of hydro-mechanical coupling (one way , iterative, fully coupled 
models) 

o Geomechanical effects on rock compaction, compaction and subsidence 
examples 

o Fault seal analysis 

• Naturally fractured reservoirs 

o Discrete fracture network model from information at multiple scales (core, image 
logs, seismic lineaments, outcrops)  

o Equivalent directional permeability tensors 

o Examples of near wellbore Hydro mechanical modeling (fluid flow in 
deformable fractured media)  

• Geomechanical aspects of hydraulic fracturing and a look into microseismicity 
monitoring and modeling 

o Geomechanics aspects of conventional HF modeling ( stress contrast, static and 
dynamic elastic parameter, fracture toughness) 

o Poroelasticity aspects in Hydraulic fracturing 

o DEM model for Hydraulic fracturing simulations and induced microseismicity 
modeling ( a look into the future) 

• Open discussion about Client cases 

 

ABOUT THE INSTRUCTORS 

Dr. Marisela Sanchez and Dr. Ivan Gil are instructors for this course; their resumes are available 
in our webpage www.hcitasca.com 

 

COST 

This five day course will have a cost of $3250 USD. For more information and for enrolling 
please visit our website (http://www.itascacg.com/software/bdg_train_geomech.html). Or contact 
us at 9801 Westheimer, Suite 302, Houston, TX 77042, Tels: (713) 278-6940 / 6941, Fax: (713) 
278-6942. 


