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State of stress in the earth

* o, - vertical or overburden stress

Q
<

* oy - maximum horizontal stress l

* g, - minimum horizontal stress

* The stresses are always mutually
perpendicular = > /

H
* The vertical stress is frequently, but

(o)

not always, the largest i
* The stresses in the earth are also T
known as in situ stresses or far field o

stresses
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= Camichas 1082) 250 - e S o 1 Eq. no. UCS (MPa) Region where developed General comments Reference
2 _ (1) 0.035F,—31.5 Thuringia, Germany = Freyburg {1972)
E g 2) 1200exp{— 0036 A7) Bowen Basin, Fine grained, both consolidated McNally (1987)
= 8 Australia and unconsolidated sandstones
with all porosity range
(3 1.4138 = 107Ar Gulf Coast Weak and unconsolidated sandstones
(4) 3.3 =10 0GP [(1+v)/ Gulf Coast Applicable to sandstones with Fiaer et al. {1992)
(@) ° €1 —v1201 —2v) [1+ 0. 78V aiay] UCS=30 MPa
(@ 40 e 80; ~100; 120 140: 4B0; 180 200, (5) 1.745 < 10" "pba —21 Cook Inlet, Alaska Coarse grained sandstones and Moos et al. (1999)
conglomerates
(6) 42 lexp(1.9= 10 "' pI7) Australia Consolidated sandstones with
0.05=¢>=0.12 and UCS =80 MPa
F (7) 3.87exp(l.14> 107 " i) Gulf of Mexico e
s = (=) 46 2exp(0 027 = =
s S () 228+ 4. 1089 Worldwide - Bradford et al. (1998)
8 (100 254 (1 —2.7¢F Sedimentary basins “ery clean, well-consolidated Vernik et al. (1993)
worldwide sandstones with ¢»=0.3
(11) 27 Texp(— 10g¢) - Sandstones with 2 =UCS = 360MPa
(b) and 0.002=g»=0.33
(b) Empirical relationships between unconfined compressive strength (UCS) and other physical properties in shale
200 i IE‘GPE" Eq. no. UCS (MPa) Region where developed General comments Reference
| (12) 0.77 (304. 'srjif’ North Sca Mostly high porosity Tertiary shales Horsrud (2001)
K (13) 0.43 (304.8/ Ay~ Gulf of Mexico Pliocene and younger
= (14) 1.35 (304.8/ Ary*° Globally —
s F (15) 0.5 (304 8/ A’ Gulf of Mexico —
i« (16) 1y North Sea Maostly high porosity Tertiary shales Lal (1999)
S (17 North Sea Mostly high porosity Tertiary shales Horsrud (2001)
(18) = Strong and compacted shales
(c) (19) — Low porosity (¢b<0.1) high strength Lashkaripour and
+ {(~ 79 MPa) shales Dusseault (1993)
o (20) North Sea Mostly high porosity Tertiary shales Horsrud (2001
Fig 2. Comparison between differcnt empirical equations listed in (c) o 0.05 0.1 015 02 025 03 035 5 S =
Table 2 for the dependence of the strength of 100 shales on (a) interval N L = High porosity (¢»=>0.27) shales
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/A LOT = Leak Off Test
'/ FIT =Formation Integrity Test
. SLOT HER FBP = Formation Breakdown Pressure
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FPP =Fracture Propagation Pressure

ﬂ ISIP = Instantaneous Shut In Pressure
FEP-;-- FCP =Fracture Closure Pressure = 0},
\ SLOT = Stop conventional LOT
Q  =Flowrate
$
.
v

Volume

Ref: Edwards, S.T. , Bratton, T.R., and Standifird, W.B.; Accidental Geomechanics — Captuting
in-situ stress from mud losses encountered while drilling, SPE/ISRM 78205, 2002.
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(strength contours in MPa)

Sv=215G
Azimuth of SHmax = 129 degree
Pore Pressure = 1.136 3G

Biot Coefficient =1

Foissons' Ratio=0.1

. Wellbore Azimuth = 0 degree

Wellbore Deviation = 0.01 degree
Breakout Width = 35 degree
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Sliding Friction =056

Failure Criterion = Mohr-Coulomb
Internal Friction = 0.61
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