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‘um +°L°L Introduction- Rock Mechanics and >
g;jj Gob Rock Engineering concepts- Rock Week 1
Al types-
zr% | +des | Physical, Engineering 5
dbwlg | sykas | &Mechanical Properties of Intact Week 2
dblng Rocks- Tensile, Compressive and
Shear Strength of Intact Rocks.
29 | + s | Shear Strength Parameters of Intact 5
diwlg | s,k | Rocks: Mohr Diagram-
diadliog Deformation of Intact Rock-
o Deformation Parameters: Modulus Week 3
of Elasticity; Poisson’s Ratio -
Types of deformation of some
rocks.
% | +Jdes | Intact Rock Classification System 5
diwly | 6,3 | based on: Compressive Strength;
Ladliag UCS & E; UCS, E &v. Three Week 4
Oloeial methods for intact rock
Al classification: Strength System;

2




Modulus Ratio System; Strength —
Deformation System.

z | +J»s | Physical and Mechanical Properties
dbwlg | ka3 | of discontinuity surfaces: Joint
dadliag Wall Hardness; Schmidt Hammer Week 5
3 Test- Shear Strength of
Discontinuity surfaces.
T | s
dbwlg | s | Classification Systems of
dadliay discontinuity Surfaces: Joint Week 6
J= Spacing OR Fracture Intercept:
=g RQD-System.
o
zr% | + s | Stress, Strain, Deformation
diwlg | s,k | Characteristics: Types of stresses:
daBlng Mobhr Circle representation of
3 stresses. Deformation - Ideal
Materials: Elastic, Viscous, Plastic.
Unconfined compression test; Week 7
Generalized stress-strain curve for
rocks, Compressive Strength, shear
strength. Direct shear test:
Confining Pressure, Triaxial test,
Failure envelope. Tensile Strength.
zr | +Jes | Elasticity: Linear Elasticity- Stress
diwlg | ks | Tensor.  Mean normal  stress,
didliog Principal Stresses, Mohr’s Stress
Olswiel Circle. Strain: Normal strain - Shear
o Strain - Strain Tensor- VVolumetric
" Strain- Principal Strains. Elastic
Moduli, Hooke’s law. General Week 8
relations between stresses and
strains for isotropic materials, Bulk
Modulus, compressibility, Some
relations between elastic moduli,
Strain Energy. Non-Linear
Elasticity.
zr29 | + s | Failure mechanics: Strength and
diwly | s,k | related concepts. Shear failure,
daBlng Tensile failure, Pore collapse.
3 Effective stresses. Failure envelope, Week 9

Tresca criterion, Mohr—Coulomb
criterion, Griffith criterion,
Modified Griffith criterion,
Compaction failure. Fracturing:
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Extended Leak off Test.

z~ | +es | Earth Stresses: Stress in the Earth
dbwlg | ks | before drilling a Borehole - Factors
dibliog controlling Earth Stresses: Tectonic
Olouial Setting, Depth, Pore pressure,
9 Lithology, Temperature and
) Structure. Week 10
Stress in the Earth after drilling a
Borehole: Wellbore Stresses: Far
Field Stresses - Wellbore Stresses:
Radial Stress, Tangential Stress,
Axial Stress. Deviated borehole in
an anisotropic stress field.
z | +es | Geometry of Borehole Shear
diwly | ks | Failures
dibliog a) Shear Failure Shallow Knockout.
oy (b) Shear Failure Wide Breakout. c)
Shear Failure High-Angle Echelon.
(d) Shear Failure Narrow Breakout. Week 11
e) Shear Failure Deep Knockout.
(f) Shear Failure Low-Angle
Echelon.
z | +ws | Reservoir Geomechanics:
diwly | ks | Compaction and subsidence -
dibliog Modelling of reservoir compaction
Oloial - Uniaxial reservoir compaction - Week 12
el The depleting sphere - Reservoir
i stress path - Time delayed reservoir
compaction.
zr% | +des | From compaction to subsidence -
dbwlg | ks | The size of the subsidence bowl -
dibliog Subsidence above a disk shaped Week 13
3 reservoir - Stress alteration in the
overburden.
% | +ws | Well problems and reservoir
diwlg | s,kas | geomechanics - Reservoir Week 14
dLidlng geomechanics as a tool to optimize
drilling and production strategies.
zr~ | +J== | Borehole Stability in Deviated
diwly | g5 | Wellbores: Week 15
diadlog 1) In relaxed basins (6, > 64 > op):

Drilling parallel to on, Drilling

4




parallel to o.

on, Drilling parallel to on.

2) In tectonically stressed basins
(ou > on > oy): Drilling parallel to
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Fjeer, E., Holt, R.M., Horsrud, P., Raaen, X. and Risnes,
2008.Petroleum-related rock mechanics 2nd ed.
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Goodman, R. E. (1989) Introduction to Rock
Mechanics, John Wiley & Sons, New York.

Jaeger, J. G. and cook, N. G., (1979) Fundamental of
rock mechanics, Chapman & hall London.
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Zoback, M.D. (2007). Reservoir Geomechanics.
Cambridge University Press, Cambridge, ISBN-978-0-
521-77069-9
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Reservoir Engineering Handbook, Tarek Ahmed, 4th

edition (2010)

Applied Petroleum Reservoir Engineering, Ronald E.
Terry and J. Brandon Rogers,(Craft & Hawkins

Revisioned Edition) 3rd edition (2014).
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Petroleum reservoir rock and fluid properties
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Week 1 Lab 1: Calculation of the Rate of Penetration
Week 2 Lab 2: Estimation of the porosity and permeability from core data.
Week 3 Lab3: Chromatograph analysis of hydrocarbon gases
Week 4 Lab 4: Calculation of the total porosity from neutron log
Week 5 Lab 5: Calculation of the total porosity from Density log
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Open-hole Log Analysis and Formation Evaluation -1 (ERIWIN]) O [ EIVN]
by Richard M. Bateman, 2012.

Formation Evaluation with Pre-Digital Well Logs, -2
by Richard M. Bateman, 2020.

Well Logging and Formation Evaluation, by Toby -3
Darling, 2005.




The Expanding Role of Mud Logging, by Ablard, -4
2012. Qilfield Review

1- Schlumberger Log Interpretation, Principles
/Applications, 1989
2- Schlumberger Log Interpretation Charts, 2009.
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