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Complex carbonate reservoirs, such as the Asmari Formation, present challenges
to the accurate determination of geomechanical parameters and effective stresses
due to high lithological and structural heterogeneity. The objective of this study
is to develop a comprehensive three-dimensional model of geomechanical
parameters and effective stresses in the Kupal oil field. Well log, core, and
seismic data were used, and three-dimensional modeling was performed using the
Sequential Gaussian Simulation (SGS) method based on variogram analysis. The
prevailing stress regime was validated using FMI logs and wellbore breakout
analysis. Additionally, a one-at-a-time sensitivity analysis was conducted on key
parameters, including static Young’s modulus, Poisson’s ratio, cohesion, internal
friction angle, and pore pressure. Results indicate that the maximum vertical
effective stress (ov) is 87 MPa and the maximum horizontal effective stress
(oHmax) is 127 MPa. Analysis of wellbore imaging data confirms a normal
faulting stress regime (ov>oHmax>chmin) in the field. Stress concentration around
minor faults was also identified. The model was validated against one-
dimensional models achieving 88% agreement. The findings of this study can be
applied to well design, gas injection, and reservoir stability assessment in the
Kupal field.

Introduction

The production of hydrocarbons from a

determine formation strength and in-situ
stresses. Geomechanics is important for

reservoir or the injection of gasfor pressure
maintenance can trigger numerous chemical and
physical processes. During these activities,
changes in pore pressure can cause the reservoir
to expand or contract.. Consequently, the in-situ
stress field around the reservoir may alter. A
geomechanical model numerically represents the
in-situ stress conditions and rock mechanics
characteristics for a stratigraphic column in the
field.

Geomechanical models typically link
dynamic elasticity properties of the formation to
equivalent static elasticity properties. These
static elasticity properties are then used to

wellbore stability, hydraulic fracturing, fault
reactivation, early water production, surface
subsidence, reservoir compaction, and flooding
throughout the life of hydrocarbon fields. These
events  significantly impact reservoir
performance and must be considered in
monitoring, analysis, and production
forecasting.

Applications of geomechanical models
include:
Predicting pore pressure and fracture gradient
for casing design and optimal drilling mud
weight selection.
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Reducing the risk of pipe sticking due to
wellbore instability.

Choosing suitable completion types,
maintaining perforation stability, and setting
safe pressure drops to prevent sand production
during production.

Analyzing pore pressure decline during reservoir
depletion, which can cause reservoir
compaction, surface subsidence issues, casing
collapse, and fault reactivation.

Geomechanical studies aim to construct and
develop a mechanical earth model, providing a
numerical representation of stress conditions and
rock mechanics properties for specific
stratigraphic sections in a field or basin.
Simplified mechanical earth models include
depth profiles of elastic or elastoplastic
parameters, rock strength, and in-situ stresses for
local stratigraphic sections.

Materials and Methods
Data and Information Used

To achieve the objective of the study,
comprehensive field data wasrequired. Data
from five production wells were used, along with
the following:

-The initial dynamic reservoir model,
indicating the number of layers and the reservoir
overall shape .

-Underground contour maps (UGC) of all
layers and sub-layers.

-Drilling reports for all wells.

-Completion reports for all wells.

-Field development plan reports.

-Formation evaluation reports for some
wells.

-Routine core tests (porosity, permeability,
fluid saturation, relative permeability, rock
compressibility).

- Pore pressure distribution data throughout
the reservoir.

Results and Discussion

Due to the lack of stress measurements in the
study area, stress analysis was conducted based
on theories and assumptions. Lithostatic

pressure, also known as vertical stress, was
calculated using a formula that considers the
density of the overlying rocks. It was assumed
that the stress regime in the Asmari reservoir
area is normal. Stress state analysis followed
Anderson's fault theory, considering the regional
stress regime. Minimum and maximum
horizontal stresses were calculated using
established formulas.

First, 1D geomechanical models were created
for five wells in the field in order to develop a
3D geomechanical model. These models were
then developed using variogram-based methods,
such as sequential Gaussian simulation, to create
3D models. Dynamic elastic parameters
(Young's modulus, shear modulus, bulk
modulus, and Poisson's ratio) for the Asmari
reservoir formation were calculated using shear
and compressional wave velocity data and rock
mechanics test data. These dynamic parameters
were converted to static parameters along the
wellbore using rock mechanics test data. Other
parameters such as cohesion, internal friction
angle, and unconfined compressive strength
(UCS) were also calculated.

Due to the lack of stress measurements in the
study area, stress analysis was conducted based
on theories and assumptions. Lithostatic
pressure or vertical stress was calculated using a
formula involving the density of overlying rocks.
It was assumed that the stress regime in the
Asmari reservoir area is normal. Stress state
analysis followed Anderson's fault theory,
considering the regional stress regime.
Minimum and maximum horizontal stresses
were calculated using established formulas.

3D Modeling of Elastic Parameters:

Since no stress measurements had been
conducted in the study area, the stress state was
determined based on theories and assumptions.
For 3D modeling of lithostatic pressure or
vertical stress, the stress was calculated using the
density data of overburden rocks and surface
topography data.
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Horizontal stresses were calculated using
average strain ratios unser the assumption that
the minimum horizontal stress is 0.6 times the
vertical stress. After 3D modeling, the effective
stresses were determined by subtracting the pore
pressure from calculated stresses. The model
showed that the minimum horizontal stress
direction is northwest-southeast, aligning with
the fracture direction in the wells. The stress
values from the 3D model matched those from
1D models with over 86% accuracy.

Conclusions

The presented method demonstrates the
complexity of creating a three-dimensional
geomechanical model. Input parameters and
identifying appropriate physical mechanisms are
crucial in evaluating mechanical behavior. The
analysis of the 3D geomechanical model
assumed linear elasticity and lateral
homogeneity of properties using available data.
In this study, a 3D geomechanical model of the
stratigraphic column of a field in southwestern
Iran was prepared. The size and direction of the
field's governing stresses were calculated based
on geological, geomechanical, geophysical, and

reservoir engineering data. According to the
model, the maximum vertical stress governing
the field is 127 MPa, and the maximum
horizontal stress is 87 MPa. Additionally,
different geostatistical methods were used in the
3D modeling, with the sequential Gaussian
simulation method based on variograms
providing the best match.

This method showed more than 95%

agreement between real data and modeled data
for rock mechanics parameters such as Young's
and shear moduli and more than 88% agreement
for stress values modeled in three dimensions
compared to stress values from 1D
geomechanical models.
In general, this study illustrates how to create a
geomechanical model that can later be used to
predict the mechanical behavior of scenarios
involving oil extraction or gas injection in a
reservoir, as well as estimating reservoir
compaction and surface subsidence. Finally, due
to the high precision required for geomechanical
parameters, a sensitivity analysis is necessary to
obtain changes in deformation and stress.
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Fig.3. One-dimensional geomechanical model designed for Well 3 of the Kupal field
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Fig.5. Three-dimensional model and variography of dynamic Young model
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Fig.12. Three-dimensional model and variography of uniaxial compressive strength
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Fig.13. Three-dimensional model and variography of vertical effective stress
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Table 1. Summary statistical values of geomechanical parameters and effective stresses in the Kopal field

o=l ASlas Sl e Syl | 5SSl byl
GPa 34.7 12.3 51 22.4 (E) Ssteul Sk Jgoe
- 0.35 0.22 0.03 0.28 V) Hamlsy Comd
MPa 28.6 10.1 4.2 18.5 ©) S
ax)s 39.5 25 3.8 321 (@) Al SKhasl aygl;
MPa 68.9 45.2 6.7 58.3 (Pp) sdire jLus
MPa 87 78 3.8 81.2 ©OV) o ol i
MPa 127 105 8.4 1185 OHmax) 55e iSlos L8l i
MPa 102 85 5.1 92.4 ©hmin) 53 Sl 28l s

S5 e 5T 8l 5 5 (OF JS5) e o6 i
Oypedy B 5l (Sslite me lagsdl (VF
S 25 S Jl s g Gl Ges b SIS,
b oo sal38l o] slael jo g o Ju B LI o xS las
el b Siwgml BLbl o o 35 68 saislis aS
2 5 5 S b il eazes s da s o

O 22598 2 olibiome oyl L 3T

(G @39 ity s lisbe by sl
L (7 JS&) JbsS plae (rbaw ) 515 oo adds slaosls
D denlie (VT S2) S50 S Tas (A1 S & 598 (55
SIVe) G VL S pe8 b (2l oS was e (LS s
GBlbl o g olaial o e LB jsbay (JKulKe VYY
IR S err —op Jled Wy, b 28 sl S
Olyie 4 S o8 cl 0l ol o SMopa (5l
(Stress o5 35,05 cel (s)lisls slo Siwgnl
e Sygods |, 25 a9 5 0ol Concentration)

Slbl o i S ed g0 b ,kE, cpl ailesls s

syl @iy e et el
RTINS

@l @iy &5 s (LN B la Sl o)
Jelse 5l o JusS e 5o (Selslogs sla il
laogSl ol el w0l 513 (o255 ) lS L ((Sajled
AS B ol

Suaglie 5 (F JS8) (St Kb Jge s 555!
Sl wr w4 ad b WV JS) 0)920SS
w0 el g0 cul o (698 bl )l sasmslis
GlyyS glagisn jo cald ool cwl gylen] Wil S
ol g a8l CasoYL 15T e

1o (4 US) sl SThol aggly 5 (A JS) (St
aS wiyls YL polie 3o YU KL Jooe L 2l
sl S Sl az Sy 8, oaims Lt

Oldee S50 CBeSy Ojpgoay (V) JSC5) (gdiie jLid
olidl o8 Gl JuS slaisl jo coS Lol el oals a 595
5 Jbw obyz p S Sl eammsplas o5 coul aidly


http://dx.doi.org/10.22034/JEG.2025.19.2.1014282
https://dor.isc.ac/dor/20.1001.1.22286837.1404.19.2.3.8
https://c4i2016.khu.ac.ir/jeg/article-1-3151-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1404.19.2.3.8 ]

[ DOI: 10.22034/JEG.2025.19.2.1014282 ]

Y o)Lo..,.'f: AR 0,99 s‘sw..x..e‘.c ‘SNL.N )

Yy

3)90 (o Canddg B Sty g ol aelp (5l
5,05 15 eslin

Gy s oo b gl o Joloi
sl b ol mls gands Joo el sy
O A anlie Yoo ¥ lacly (SlSesl; sane
Bl 5 o b5 Bl (e Sle a5 0ls plas A lie
TAN 390> (GanSy g (samaw Jow OHma iSla>

o]

O &S wad e Gl S Sl (Jl cnl b
3 g o Yeoo b YA e Ges jo0 (VO L) S
sl s ehusan silewl Wile 50 ot
Bane Looglis ) amo oo ¢ (ets & il (539055
Sl e S35 5955 ol S ) 80
SO5es Ol ey 1add aS) oSG Juw jo a5 cwl )8
Joe 5o Ll wanes odeish BB (0,5 o0 o
@S 3ls 5 olelime; sloosls 5l soliiwl b (gamdn
iloads adgislh g joa

A Joe 508 oaipoylis sadoaslin glacglas ol pls
oS ol glad o Kenl o8 Lexle 45 com
ol ites bl gilwacs 4 0B canSS slo Jos
Sl Fel )l plpea 1) gaman Joo jloel caidly

oo (i e oS ol
s Jas b ol bl (aman oo S8 oS oLyl sl
ol ol aslie Y g ¥ slhols  SUlSegs) s
TAN 390> (oSS g (gomdw Jow (OHmax) z=STo>

o]
O e Slal lalae 5l 5B o)) jshites
o o eolatwl (RMSE) Gl o 5k slas 5 R?)

G b Gepe Gl rizmen sl JS 5l o fuS
pos 7 Ji,i:)\v PRl LgL&:ol;?- 5 Lg)li}ol?: GL'QM

2l Slgren

Somdaw G 3lw oo g lh (60 7)1 s

@i 3l ole ki & eaddll gaman gla o
Sy Sl Glpl Sl wne Sless; sle ll
agly g Sbiw! KL Jaoe lrosls oS 5 L aigd oo
oaiSy ks, Lo dble glg e (J3 SKEhol
23,5 slels 1, (Ductile) o 5 5 (Brittle)

GPa Y-l o) YU KL Jgoe b (>l roansSs 3ble
sle s ol ((ax 0 Yo 5l 16S) o SKaol 44l 4
JICT JPREUI GO PRSP PUR BRI WIPL Y [CONP LU 3
S5 S dxee bl (pl s o lis 0aiiSS
SHgee S8 ALk Gl g wies Sl (b
Slowslie

(GPa D ;| zeS) oyl Kb Jgoo b (g ip 5 3ble
sl isy aile (az,0 YO 51 i) YU SKas!l 4y4l5 4
Sy 8, Xy 5 (6 lem] sloaile e s
s L] jo ol ojles iy Jlats! g aies o olis
O b (g Jolds o )la (sl Sy 5y Bl cyizran
O O S e g (MPA VY Sl o) YU sSTas a8l
Jleizsl (gble cpl o aie 28 gl s Sl bl
e G138 i 5 5Vl 35 4 55 ol s bl
50 o] slool> (g la> (gl gy (slo 1S ¢ bl ol 5o
Sl g Jld Ju 3529 pae (Jolate slopii b (>
S8 (L8l sVl Sl slo isn aiile) YU (Sl

G &P Jole b e iy e mls ol s)le


http://dx.doi.org/10.22034/JEG.2025.19.2.1014282
https://dor.isc.ac/dor/20.1001.1.22286837.1404.19.2.3.8
https://c4i2016.khu.ac.ir/jeg/article-1-3151-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1404.19.2.3.8 ]

[ DOI: 10.22034/JEG.2025.19.2.1014282 ]

YFY OHlen g Slabolas | g loml 55 (SeilKosss ool et slate 4 gamte (g3l oe

2955 GolS sl all 59; 2 el Sl LT
CHJUUP SO -V IR U B S CHN POV P B KO8
G5 She ol slo i (g9, 2y syl o7 OF
Sl S o5 5 (P 5 Sl 8l 25 ol
il 009y 1y 350e

S Koz V) gy Comnd oB) Sl KL Jgae
Pp) gdain [Ld «@) S5l SElasl 4405 «C)
One-at-) o yetie S Sl Jolod 4 o jslaie cnl sl
3l eanles b SO (g9, » @-Time Sensitivity Analysis
Gl el i ol (Ve 5 ¥ slrols Lol) oo
poe bl o ollal sla g, 5l (S ese SO
Joswe a5 ol lis bl el goue b Jow coslad
30 Slam il 55 (55, 3 1y w0 oyt (B) SO
oHmax ,o /AL U o celb E 0 V0 %)
e P RO
O'=0 - ifhe A iyl Jdo 4) o)l he (sla s
@35 2 S 6 W) psulsy S (0P
Syl S dicin ke p 6eS Lt Ll ol s
2 o 3B @) Shol ;5 © Surez
S ol olwly el o Lol sl gl sl s
SLIY Jgaz 9 VW USSS 50 aols o) i wles

loads

45 ol RMSE = 4.2 MPa 5 R2 = 0.93 a5 ols )Lis
b gaman Joe J5u8 JB 5 0o sl il snsmsplis
3 Bows sadonnlice slaiglis .ol conSy glaools
Wile i Glagizu 0 gy Yore B YA Goc
Sl (il Dl 5l (AU AT aes e &y g lens]
SJeS oo SIS (Jod 4 SloS 5l e aiile)
Olyeesd L2 45) (anSe Joo 5o Jolse onl ol (o058
Lol e (28,5 Sa )3 BB (025 (o0 13 )0 1) (5090
g Solelime; ool 5l eoliiwl b (gamaw Jow o
slael ol g oogdle ailoads adeiil giwyods ol Sg s
s FMD) s psas 5, Kol> sloosls 51 oolawl L Jow
4o (Wellbore Breakout) ol> ojlps oy, Julos
PRENESPUEIPINC IRV R L PR eI e
OV>0Hma> ) Jloy (25 w3, ewsaslis dagin,
wnlpls o)l Slgten Joo mls b as el (0Nmin
Loole j0 o] &,08 sammoylis oabesaliv glacgles
o8 oSy gla ke 4 ol liad sla iKanl 3503
G oo jliel il b o bl 5l o
Casl e (8, hlod sl Sasle )lnl plsear )

S s

©993 5B yiolyly Comlins 3IGT

Segi; slosialy Colus ol @l ¥ Jgor

Table 2. Results of sensitivity analysis of geomechanical parameters

B et | Ov el | OHmax ot | (6995 weuid sl
+15% +2% +18% +15% E) KL Jsoo
+5% +1% +8% +15% V) el s

0% 0% +1% +15% ©) Sdin
0% 0% +2% +15% (@) Slasl a4l;
+10% +12% +12% +15% (Pp) siaie jLud



http://dx.doi.org/10.22034/JEG.2025.19.2.1014282
https://dor.isc.ac/dor/20.1001.1.22286837.1404.19.2.3.8
https://c4i2016.khu.ac.ir/jeg/article-1-3151-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1404.19.2.3.8 ]

[ DOI: 10.22034/JEG.2025.19.2.1014282 ]

Y o)Lo...'f: AR 0,99 s‘sw..h.e(c ‘SMJlA.MJ LJ’“'A)

Y¥Y

12
2 1
I —
RN Sl Slasl al; S Nz
bl

Foe SSlam (88l BT (59, 0 pxin ST Comlis Judo s

18 20
15 3
8 0
£
5
I 5
0

Ogmolyy Cemnd Sk Jgae

J.:§AJ.5‘..\> ‘Snsl ORS (59y 2 0o ppxie S Sl L.l:u“ 5 @L’;.: AY s
Fig.17. Results of one-at-a-time sensitivity analysis on maximum horizontal effective stress (6Hmax)

Sl ‘JS.QA ()lf Lj)))}' Ls s w‘b),v )l o 0)434.4) u,u..u
bl oais azd 8 las s adel Jue o

Joe 5 (5859 5l S oS 53l 43 Salh o
(Condae )0 Coxhad pac ol (o (gogdome s L
O @9 p Mg LS (ol o9 Jlb 9 s pT ez
RPINLE J“"L’ ol sl s

yol> Gaman Joo ax ST dacialad pas cpl 4 axgi b
6‘)‘.’ Lol e 4.._9[.3‘ dxwgd 09> ge Lngoo‘o Py quu:‘ 5]
b oz sl el asle) S sleciin
S9dss Aoy (Samdig)d (dmien b (Slyysee S
pas Judow b Yl (g5le Jow aiile JoSo sl bs, 5
Sgd eslaiwl 55 (Uncertainty Analysis) coalas

Gy Al g Sy
slyalb 5l el oman Joe (@i opl e
JbsS ol 58 5slems] (350 5o slo s 5 (SilSasss
Fie @B 25 G yiden (Joe cpl el g 8L Ay
SIEe o i 5 JEWLBL AY Ll o oS> (OW)

OB 2 oy glacaaks pac

loosls o gy 3l eolaiwl g (g3l Jowe ;o YU 8o 8529 b
aS o400 0929 el (pl Ho el pac Sy 920
1S )8 Az 9590 Wl

syl (Froieoss byl e Coabd pue
Lily) ol 2 (Soiaz 9 Sk Jgoo wisle) (Slosss
Wiloas 09 e (_;)Li’wl.? ooy jloslaiwl b g g
Jode a5 sls olis ol Jlos 05,008 30 Jow
Sl il s p )y b o e sdde Jlad g S
Jloe Silwdnnd by, 1 2lad ileoe ;5 Suabd pue
leloma; slosssy oo 3l Ko 4z 51 (SGS) (cwsS
Bble jo .cul atslg ool blas 2595 g olaws 4y Lol e
W yial b e jo Cohad pas dool> o oL alold b
b Gl

Lo Jby 5wl 421 08 m)y )0 Cexlad poe
Sgaze baosls pl Lol ety 0B ol> 350, s FMI slaosls

w5y 0 by b Gl &l s aiiis ol> oS Slaad 4y


http://dx.doi.org/10.22034/JEG.2025.19.2.1014282
https://dor.isc.ac/dor/20.1001.1.22286837.1404.19.2.3.8
https://c4i2016.khu.ac.ir/jeg/article-1-3151-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1404.19.2.3.8 ]

[ DOI: 10.22034/JEG.2025.19.2.1014282 ]

YF¥ OHlen g Slabolas | g loml 55 (SeilKosss ool et slate 4 gamte (g3l oe

Sants Je 53 oS Casl (853 S S 5T 5 (S35
iloads adeislb g joa

Gdite Hlid 3 Kb Jgue a5 ol lis cawlus o
ool 5 a5 s iSlas 88 a5 1y b e
3,08 aST o el b ol B ool

338 Gy ol 2Lk o asls oo Gaion (nl slaasdly
oo dizpe 855 18 osliiul 8590 (335 5 lmk (b3
0dds dugd 09290 sloools iy wlul g Lol gusman
Gl Lo asle) 5a8s slo ot sl bl el
Slaghs) 5l d9dos drogi (Camiigp (e b olx
Conlad pae oo b SYlas! il o asle oS
Sgb esliiwl 55 (Uncertainty Analysis)

References

Al-Qahtani, M. Y., & Zillur, R. (2001). A
mathematical algorithm for modeling
geomechanical rock properties of the Khuff and
Pre-Khuff reservoirs in Ghawar field. In SPE
Middle East Oil Show. Manama, Bahrain.

Al-Ruwaili, S. B., & Chardac, O. (2003). 3D models
for rock strength & in-situ stresses in the Khuff
formation of Ghawar field, methodologies &
applications. In Middle East Qil Show. Manama,
Bahrain.

Bagheri, H., Ayatizadeh Tanha, A., Doulati
Ardejani, F., Heydari-Tajareh, M., & Larki, E.
(2021). Geomechanical model and wellbore
stability analysis utilizing acoustic impedance and
reflection coefficient in a carbonate reservoir.
Journal of Petroleum Exploration and Production
Technology. 11, 3935- 3961.

Freeman, T. T., Chalaturnyk, R., & Bogdanov, I. I.
(2008). Fully coupled thermo-hydro-mechanical
modeling by COMSOL Multiphysics, with
applications  in  reservoir  geomechanical
characterization. In COMSOL Conf.

Gao, Y., Liu, P., Sun, D., & Chen, M. (2025). Machine
Learning Method Enables Fast and Accurate Pore
Pressure Prediction with Well Logs, a Case Study
in Offshore, China. In the SPWLA 66th Annual
Logging Symposium, Dubai, UAE.

JELBL VYV Ll 0Hmao Slas 550 Sl s
s FMD) s pgad 5,Kol> slaosls Jdo .ol dwle

5V slasl> ,o (Wellbore Breakout) ol> o,lgs0 55,

by g6 5l Gl o oSl S mf, a5 ol glas Y

ol (Gv>0Hmax>Ghmin)
£ sl uS as ol lis g el s ien
) G5 s 5 eab o SLbl s i 35,05 el
i Sl el cpl wlesls i e g0
Sl e s b s, s ol s
e el Gan Sy sle Joo b L TAA @il b Jow

ol Ol 3l b Boee sasiosslie slacglis .o

Mirzaee Mahmoodabadi, R., & Zahiri, S. (2023).
Formation  evaluation and rock type
classification of Asmari Formation based on
petrophysical- petrographic data: A case study in
one of super fields in Iran southwest. Petroleum.
9(2), 143-165.

Mollaei, F., Mohebian, R., & Moradzadeh, A. (2024).
Proposing a Deep Learning Algorithm for
Estimating the Brittleness Index  Using
Conventional Log Data in the Asmari Formation
of a Southwestern Iranian QOil Field. Journal of
Engineering Geology. 18(3), 341-364.

Ogunkunle, T.F., Okoro, E., Rotimi,
0O.J., Igbinedion, P., Olatunji, D.l. (2022).

Artificial intelligence model for predicting
geomechanical characteristics using easy-to-
acquire offset logs without deploying logging
tools. Petroleum, 8(2), 192-203.

Orlic, B., Van Wees, J. D., & Van Eijs, R. (2001).
Integrated  geomechanical ~ modelling  for
prediction of subsidence and induced seismicity
due to hydrocarbon extraction. In Annual
Conference of the International Association for
Mathematical Geology (IAMG), Session J.
Cancun.

Plumb, R., Edwards, S., Pidcock, G., Lee, D., &
Stacey, B. (2000). The mechanical earth model
concept and its application to high-risk well


javascript:;
https://www.sciencedirect.com/journal/petroleum
https://www.sciencedirect.com/author/57125897500/emmanuel-emeka-okoro
https://www.sciencedirect.com/journal/petroleum
http://dx.doi.org/10.22034/JEG.2025.19.2.1014282
https://dor.isc.ac/dor/20.1001.1.22286837.1404.19.2.3.8
https://c4i2016.khu.ac.ir/jeg/article-1-3151-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-22 ]

[ DOR: 20.1001.1.22286837.1404.19.2.3.8 ]

[ DOI: 10.22034/JEG.2025.19.2.1014282 ]

Y o)Lo..,.'f: AR 0,99 s‘s.m.x..e‘.c ‘SAlJld-AIJ )

Y¥o

construction projects. In IADC/SPE Drilling
Conference. New Orleans, Louisiana.

Ramjohn, R., Gan, T., & Sarfare, M. (2018). 3D
Geomechanical Modeling for Wellbore Stability
Analysis: Starfish, ECMA, Trinidad and Tobago.
InSPE Trinidad and Tobago Section Energy
Resources Conference. Port of Spain, Trinidad
and Tobago.

Rezaeiyan, M., Sarikhani, R., Jamshidi, A., Ghassemi
Dehnavi, A., & Abdi, Y. (2022). Exprimental
study of the effect of saline water of weathering
of rocks in Robat Namaki region of Khorramabad.
Journal of Engineering Geology. 16(1), 24-44.

Sadeghi, M., Hafezi Moghaddas, N., Ghafoori, M.,

Amiri, M., & Bashari, A. (2022). Investigation of
geomechanical properties of rock units of the
eastern tunnel of Pervadeh Tabas coal mine and
presenting experimental relationship. Journal of
Engineering Geology. 16(2), 29-51.

Zhao, X., Winterfeld, Ph., Wu, Y.Sh. (2024). Fully

coupled THM modeling of CO2 sequestration in
depleted gas reservoirs considering the mutual
solubilities in CO2-Hydrocarbon gas-brine
systems. Geoenergy Science and Engineering.
238, 212834.

Zoback, M. D. (2009). Reservoir Geomechanics.

Cambridge University Press, 452 p.


https://www.sciencedirect.com/journal/geoenergy-science-and-engineering
http://dx.doi.org/10.22034/JEG.2025.19.2.1014282
https://dor.isc.ac/dor/20.1001.1.22286837.1404.19.2.3.8
https://c4i2016.khu.ac.ir/jeg/article-1-3151-en.html
http://www.tcpdf.org

