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Elasticity

Fundamentals of Rock Mechanics

Sf. anA1 I5IUU




III”H
JodnaluauyagIums ldngudaaan

Y '
19 UUITABIUMINITLE0E19ADIHD

Y

= | oY 9 A A 9 1 1
ANUIATIATIULBYNIN ADUAILDYNIIA
3 : :
Wuvte (UNILY)

9 d' 1 9 ~
ANuAutazmMIlasuulaszlsne azanall

1 4 =
AN N 1ADDS ALUS




||I Y o w A a
l“” YDIINALWHIAL

Qv

ANuAULazANNAI sl u U S5 Uiy
(Linearity between stress and
strain) siuAsIngiumnianuaunInsiieg

Aa = = <
Lﬂﬂﬂﬂﬁ\llﬂﬁElﬂll!ﬂﬁ‘l/]NGUﬁNﬂ’J"ljJ Lﬁ}uuaml 2

2\ oY, 9 d' o = 1
‘]J{(]ﬂ1ﬂ@]'§<‘lﬂ‘]Jﬂ’313J!,ﬂu‘1/]3J1ﬂ'i$1fl”l F3gnIInUeN
gn (Hooke’ s law)

i’@qﬁmmzﬂmﬁmﬁm (Homogeneity)
{luiaglelesInstln (ISOtropic) e

AUTNINDAAANMIAUNNNANS




= S A Aa 1 Jd A o ogj ~
mmmﬂu@ammﬂammnuim ﬂ@mqumﬂaﬂu
Y

= o d' 1 o w (oY)
s lviniiusanszain we lilinsensginingiiuag
Y
naUAUGANWANTIVINALEZI1T19
3 A 1 J "~
ianuiludaadnedwauysal (ElAsticity)
Aoto Il ansziaeIngual Jngaiuise

v A Y] Y QSJ}
AAUAUAD lANIHUA




Deformation from o,
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Strain from 3 applied stresses




Poisson ‘s Ratio




Shear strain
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l“” Hydrostatic stress field
GX — Gy: GZ — p
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‘ || Stress in Polar coordinate

X = rcosf
y = rsind
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“”” Rectangular coordinate

Rectangular Coordinates (z, y, z) Strain-Displacement
Equations

du Ov
By d 0x

dv Ow ‘
- ] Il
Yo = + o (3.10.1)

ow . du
Viu ax+ o

yi‘# v




Equilibrium of Stresses

Equilibrium Conditions for No Body Forces
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Spherical coordinate

Spherical Coordinates (r, 6, ¢) Strain-Displacement
Equations
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l“”” Cylindrical Coordinate

Cylindrical Coordinates (r, 0,z) Strain-Displacement

Equations
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H || Stress equilibrium in polar coordinate

 Equilibrium Conditions for No Body Forces
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Stress — strain relationship 3-D




“ | Uniaxial stress field 6,70 ¢,=0 c,=0
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Plane Stress condition
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Plane strain condition,
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Type I elastic Type I elastic-plastic

1.2 Basalt
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Type I plastic-elastic {Type I¥ plastic-elastic-
., Plastic

0.3 Sandstone 7.1 Marble

£ = € —m

Type M plastic-elastic-{ Type ¥I elastic—plastic
plastic creep

9.1 Rock salt
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Elastic Modulus
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