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0 Stress path (stress state change)
Aal

2010/8/12

65



Stress path (stress state change)

(a) | | o ()

 Fig. 8.10 Representatton of successwe states of stress'as oy increases with o,

~‘constant.” Points 4, B, ‘étc:; Tepresent the same stress. cvnditlons in both

. diagrams (@) Mohr cnrcles (b) p-q diagram, -



A stress state that the materials cannot sustain
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ohr-Coulomb failure criterion
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Fig. 11.5 Relations between ¢ and principal stresses at
failure.
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o= S0kPa o;¢= 150kPa
o; = 150kPa o,;=450KkPa
o, = 250kPa o,¢= 750kPa

*;Q

Find:
Friction angle and
orientation of failure surface
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Change In Mechanical Sate
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Displacement

Footwall
block
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Figure 3.1 Displacement vector 9L \-\ u;z?m. e
for grain S in Figure 2.1. Dashed \ grain$
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time t; solid outline is position \ |
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Displacement

Figure 3.2 Position vectors of grain
Sin Figure 2.1 at time ¢ (7 ) and
attimet+ 1yr (p 1). The displace-
ment vector (@) connects the head
of p (the old position of the grain)
to the head of 31 (the new position
of the grain).
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Displacement

Figure 3.3 The displacement field for 3

all the grains shown in Figure 2.1,
indicating the change in position of
each grain between time t and time

t+ 1yr. Notice that the displace- 7

ment vectors for grains in the footwall
block plot as dots only. They are null
veclors because the reference frame is
arbitrarily fixed to the footwall block,
and the grains have not moved in this

reference frame.
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Displacement

Figure 3.5 Displacement field associated with a shear zone
in a block of rock. Initial shape of block is indicated.
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Displacement

Figure 3.4 Displacement field for
survey markers either side of a fault
in the Imperial Valley, California.
Each displacement vector represents
the change in position of a station
between triangulation surveys of
1941 and 1954. The reference
frame is fixed to six markers in

the eastern part of the map that
show no displacement. (After
Whitten, 1956, Figure 3).
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What I1s strain

¥ Totality of all changes in length of fibers of the material
which pass through the point & changes in the angle
between any pair of lines radiating from this point.

. . | —|
Linear strain Ep=—"" h

I0

Shear strain 7, =0-0; o
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Two dimensional strain analysis

Stress analysis
a\ Th="7 B { o-n:%(01+0'3)—%(O'1—63)x0082a
N \/ Th = —%(0'1—0'3)><Sin2a
O3
2 . 2 _p2
o (X=%)"+y" =R

. : Linear straine,., s, and Shear strain y,..
Initial state Final state In X’-y’ coordinate ?

y Y as(ire) vy

A y A
AS As(1i+ &) gﬂ )L’
T ATy /
. X . X o X

AS 2 2
Strain analysis
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. Two dimensional strain analysis

B Linear strain and Shear strain
" Initial state Final state in x’-y’ coordinate ?
y X As(1+¢&,) y’ X
’
AS AS(lJng)g;; pY
AS %_7&/ 2" /év
» X » X » X
a’+b?=a?2+H?+62
y _ 2 2 _9.4.
T As(1+£(0)) A1 C a =(a+0)"+H 2-a-0
P b —ezaboosa
fﬂ
+y a .
AX(1+ £,) ° Xxy ./5 . .c2=a?+b?+2-a-b-cosa

T
=a2+b2—2-a-b-cos(5+yxy)
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o Two dimensional strain analysis

Linear strain and Shear strain
on=? Initial state Final state in x’-y” coordinate ?
o / (1+e,) y
73 AS(1+ ¢, I
X X y A ,
AS As(1+5y)gﬂ X
V2 4
AS 5 Iy 2 7 /é’
» X
» X » X
Y o
AS(1
S%A y(d+sy) WH/V
T Ax(1 5t xy a o
c2:a2+b2—2-a-b.cos(5+7/xy) X(1+e) 2 /

» X

(A9)? - (1+£(0))* = (A2 - (L+£,))* + (AY)? - (1 + £y))* = 2-(AX) - (1+&,) - (AY) - (L1 + &,) - COS(% +7xy)

1.AX = As-cosé, Ay = AS-Ccosé £(6) =gx-cosz g+8y -Sin26’+7/xy .9n@-cosd
T ;
2.CoS(— =—9Nn ~ — = :
S(2+7xy) Y xy Y xy ::> :EX'(:I-_'_C—;SZQ)‘FEy'(ﬂ)_'—%'J/W'S”ZG
3 HEERIHE

2
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o Two dimensional strain analysis

B Linear strain and Shear strain
" Initial state Final state in x’-y’ coordinate ?
X X As(1+¢,) y’ A
AsS(1ig,,) )L’
&<
AS _ Y T
AS 2 2" /év
» X » X » X
Y’ y g(0)=¢,-Cc0s*O+¢g,-SiN*O+y,, -sind-cosd
’ 1+ cos26 1-cos26, 1 .
¥ =&, ( > )+éey-( > )+§-7/Xy-3|n29

E, + & E,— &

£ = (2 y)+(%)-0052¢9+%y-sin20
E, + & E,— &

gy =( X2 y)—(%)-cosze—%‘y-sinw
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o Two dimensional strain analysis

\] y £(0) =&,-C08° O +¢g,-SiN* O+, -Sin6-cosd
> 9 1+ cos26 1-cos260, 1

=&, -( > )+éey-( > )+§-7/Xy-sin26?
o
> X et Ey—&

£ = )+ (= y)-c032¢9+7/—xy-sin20 Eq.(1)
y 2 2 2
e+ & Ey— &
— £(45°) = =
0 - X
Vxy =260 —(6x +&y)
y Y B
y * . Vxy = 2- €oB' — (EX' + gy') Eq(3)

45° fop = () (X5 cos2. (04 45°) + 2 .sin2- (6 + 45°)
. X

_6‘X+8y EX—Sy ) ]/Xy
0] =( 5 )—( 5 )-sm2<9+7-0032¢9 Eq.(4)

Inser Eq.(1),(2),(4) into Eq.(3) eo—g, »
2010/8/12 > =—( > )-Sln26’+7-c0520 16




£(0) =&,-C08° O +¢g,-SiN* O+, -Sin6-cosd

1+ cos26 1-cos26, 1 .
=&, -( > )+éey-( > )+§-7/Xy-8|n26’

Y
<
O S
» X

X=X, + A-cos26+B-sin26
y= -A-sin260+ B-cos26

(X=%)%+y*=R?
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0 Construct a Mohr circle for strain

@ Eyy gns(:L;s)

’ XX \ \/ h
A_» ’
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Plot Mohr’s circle for strains for
this state.

Find the magnitudes and directions
of the principal strainsfrom the
circle.

Find the maximum shear strain
from thecircle.
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° Two dimensional strain analysis

\J, y &y +&

. —& Yo .
£ = Vo (2—YY).cos20+2 .sin26
ﬁa = ( > )+ ( > ) >

Vxy' Ex ~ &y - Y xy
= —(——=)-sin20 +—=-c0s26

Look in different way!

2 2
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n
O Relative displacement of unit length

2
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é“: n1'5'+n2 ’5'

2N -
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1
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Two dimensional strain analysis

\]’ Y_ Et+&E

Ey— & Vew .
£ = Vo (2—YY).cos20+2 .sin26
ﬁa = ( > )+ ( > ) >

Vxy' Ex ~ &y - Y xy
9 = —(——>)-9In 20 + —=-c0s 26

2 A 821| i' ;A ~
....... 0'=811"€ +&15,"6
A i 5 €22 /é' § . .
T 1 1 =& + &
o'=n-8+n,-5 S 21 € T 26
L 7
° S5 hen
. 1
én

A
O'=(N -1 +Ny-&51" )€+ (N &Ny -65,") €
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Three dimensional strain analysis

E,+ & Ey— &
£ =( X2 y)+(%)-c0520+%y-sin29
Yxy _ &5y 620+ 7% . cos26
2 2 2

1
A 1 2 O'=¢&11"€ +&1,°€ + 136
o'=n,-0'+Nn,-o" 2, ¥ ¥: x:
1 2 52821'e_|_+822 'ez+823.e~3
3 A ) .
n
O'=(Ny &1 +Ny -85+ N3-63) €

+(Ng - 4HNy €' +N3 - £3,") - €,
+ (N - 134N, - 653+ Ng - £33) - &

=N, -&; 22

S
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Three dimensional strain analysis

’ ){ o +e g, —&
3 , £ = (P (D) 00520+ 7 sin20
2 2 2
Vxy _(L;’).gn29+%-0032€

1 1 1 1 1 1 1
'gji' Eij :E(gij T&j; )+§(5ij —&ji')
= & W
5 A
O'=n. - +N: -W. é‘i:gij’nj
i jregi T W
= &jj - Ny — Wi - N,
A A
o, + Q2

X

I 'S
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