
Rock failureRock failure



Types of tests on rocksTypes of tests on rocks
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Triaxial compressionTriaxial compression
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Triaxial extensionTriaxial extension
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True triaxialTrue triaxial
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Mohr's circlesMohr's circles
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Mohr EnvelopeMohr Envelope
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Mohr-Coulomb failureMohr-Coulomb failure
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Triaxial tests on sandstoneTriaxial tests on sandstone
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Mohr Envelope for SandstoneMohr Envelope for Sandstone
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Cohesion and internal friction dataCohesion and internal friction data

© Cambridge University Press  (Fig. 4.4, pp. 91)Zoback, Reservoir Geomechanics

http://www.amazon.com/Reservoir-Geomechanics-Paperback-Author-Zoback/dp/B00EFZ88EQ/ref=sr_1_2?ie=UTF8&qid=1422942834&sr=8-2&keywords=zoback+geomechanics


Cohesion and internal friction dataCohesion and internal friction data
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Yield surfaceYield surface
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Pressure dependencePressure dependence
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Other failure criteriaOther failure criteria
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Recall: Mohr Envelope for SandstoneRecall: Mohr Envelope for Sandstone
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Hoek-Brown criterion (parabolic �tting)Hoek-Brown criterion (parabolic �tting)

 and  are �tting parameters that depend on rock properties and the degress of fracturing.
Typical values

Typical
Range of Types of rocks

carbonate rocks (dolomite, limestone, marble)

lithi�ed argillaceous rocks (sandstones, quartizite)

arenaceous rocks (andesite, dolerite, diabase, rhyolite)

course-grained polyminerallic gineous and metamorphic (amphibolite,
gabbro, gneiss, norite, quartz-diorite)

Intact Rocks -- 

Completely Granualated -- 
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Lade CriterionLade Criterion

with
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 is atmospheric pressure,  and  are material constants
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Modi�ed Lade Criterion (dependece on Modi�ed Lade Criterion (dependece on ))

with

 and  from Mohr-Coulomb criterion
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ComparisonComparison

Mohr-Coulomb modi�ed Lade
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OthersOthers
modi�ed Wiebols-Cook
Druker-Prager
many more!



Strength anisotropyStrength anisotropy
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Shear enhanced compactionShear enhanced compaction

Porosity loss in sandstone
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Cam-Clay modelCam-Clay model

with
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Cam-Clay modelCam-Clay model



Sandia geomodel (Kayenta)Sandia geomodel (Kayenta)

R.M. Brannon, A.F. Fossum, and O.E. Strack:  Tech. rep.
Sandia National Laboratories, 2009.

Kayenta: Theory and User’s Guide.
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