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amage accumulation and wellbore stability
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Isotropic/Lithostatic Stress
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Stable well (breakout)

1. e, 3

Initial breakouts < 60° Stable wellbore

Unstable well (washout)

1. 2 . 3

Initial breakouts ~120° Wellbore collapse
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Target Horizon: Zenifim Formation
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Depth of Zenifim formation (Calvo & Gvirtzman, 2013)

Depths of interest: 3-5 km;
70-100MPa confining pressure
Temperatures: ambient to 350C
Dry, water saturated

T

50% feldspar (oligoclase-andesine)
40% quartz, 10% lithics, biotite,
chlorite, hornblende (weissbrod & sneh 2002)
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Rock Core transfer to Sandia

Thermal,
mechanical,
and hydrologic
property
determinations

|




Elastic and Strength Properties

E, W, B, strength criterion
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Damage 0.07 hours

Granite

2 KM
OHmax=1-30,
Oumin=0.70,




0.07 hours
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Granite
2 KM

OHmax=1-30,
Oumin=0.70,




13.47 hours
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Granite
5 KM

CHmax=1-30|,
Oumin=0.70,
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Granite Damage 13.47 hours
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Damage 0.07 hours

Granite
5 KM

CyHmaxzcyv
GHmin=Gv
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Zenifim

5 KM
OHmax=1-30,
Oumin=0.70,




OHmax=1-30,
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Differential Strain

damage increase
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dilation >
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Damage 0.07 hours

Zenifim
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Conclusions

Modeling rock deformation using continuum damage
mechanics successively reproduces three dimensional
breakouts.

In crystalline rocks (Granite), deeper than 2km, conditions
are unstable even in lithostatic stress.

In porous rocks (Zenifim), the occurrence of breakouts
stabilizes the wellbore and inhibits further failure. Only at
high stress anisotropy conditions are unstable




