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Introduction : Well Centric Geomechanics (1D)  
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Conventional failures 

•

•

Hydraulic  

Fracture 
Shear 

Failure 

Minimum 
Stress 

Maximum 
Stress  

Pmud 



Other conventional failures 
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Single Well Drilling Geomechanics Modelling 
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Classical 1D approaches – Kirsch’s solution 



Classical 1D approaches – Breakouts angle 
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Depth of Damage (DoD) model 
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Strain hardening/softening behaviour 
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Depth of Damage (DoD) 
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MW= 10 PPG MW= 8.5 PPG 
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Mud Weight Window and Wellbore Damage 



Drilling events & depth of damage 



Radial profile & depth of damage 



Improvement in Drilling Performance 
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Intrinsic anisotropy 
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Unconventional failures: anisotropy 



Anisotropies 
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Elastic Mechanical Properties from Acoustic 



Rock Fabric, Mechanical Properties & Stresses  
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Validation with a FEM model 

Stress Concentration  
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Effect of Shale Lamination (anisotropy) on Failure 

Lower stress needed for Tensaile 

failure in anisotropic rock  

2. Failure Criterion 

1. Stress Concentration 

  Kirsch’s solution no longer 

valid 

 

  Amadei’s solution for 

anisotropic media 
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Anisotropic Failure criterion 



Well pressure by Intact Rock M-C Failure (sV =100MPa) Well pressure by PoW Failure model (PoW dip/angle =90/30)  

sH=80 

sh=60 

Well trajectory optimization considering borehole stability  

Wellbore Stability Vs. Borehole Orientation 



Field Example – Clair Field 

Borehole lost 

 

Borehole drilled 
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Field case study – Clair Field in UK Continental Shelf 



WBS with PoW Model  (PoW dip 0 – 30 – 45 – 60 – 75 - 85) 



WBS with PoW Model  (PoW dip 0 – 30 – 45 – 60 – 75 - 85) 



WBS with PoW Model  (PoW dip 0 – 30 – 45 – 60 – 75 - 85) 



WBS with PoW Model  (PoW dip 0 – 30 – 45 – 60 – 75 - 85) 



WBS with PoW Model  (PoW dip 0 – 30 – 45 – 60 – 75 - 85) 



WBS with PoW Model  (PoW dip 0 – 30 – 45 – 60 – 75 - 85) 



Unconventional failures: time dependent behaviour 
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Unconventional failures: time dependent behaviour 
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Unconventional failures: time dependent behaviour 
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Unconventional failures: time dependent behaviour 



Unconventional failures: time dependent behaviour 



Unconventional failures: impact on NPT 



Unconventional failures: partial saturation 
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Unconventional failures: viscoplasticity & partial saturation 
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Unconventional failures: viscoplasticity & partial saturation 



What’s next? 3D seismic geomechanics and wellbore and casing 

integrity analysis  

•







•

•



3D seismic geomechanics and casing integrity analysis  
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Example from Deepwater Nakai Trough 
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Well integrity evaluation for methane-hydrates production 
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Sector model 



Cement-Casing integrity analysis 



Cement-Casing integrity analysis 



Cement-Casing integrity analysis 



Concluding remarks 
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