
Three dimensional strain analysis
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Three dimensional strain analysis
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Three dimensional strain analysis
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Three dimensional strain analysis
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Strain gage rosette
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 xy
三個點決定一個圓方程式 !



Strain gage rosette
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Strain gage rosette

y
Strain gage a,b,c
分別與水平夾bc

y

)(  240b 
)(  840c 

),,(,, ooo
cba 120600

a x
)(  120 )(  120a

y

















  y

x
22

x 2
2
1 


 sinsincos)( '

x









xy

yx 2








 


aa

2
a

2 2
2
1





sinsincos

)(x


















































xy

y

x

22

bb
2

b
2

c

b

a

21

2
2
1
2












sinsincos

sinsincos
)(
)(
)(

2010/9/3 31三個未知數，三個方程式 !


 ccc 2

2
 sinsincos



HW7





 

1. Determine the two dimensional strain tensor
















xy

y

x





y

 xy

Strain gage a,b,c
分別與水平夾bc

y

)40(

)5(  b)10(  c

)150,90,30(,, ooo
cba a

x

)40(  a

2 Determine the principal strains and principal directions

2010/9/3 32

2. Determine the principal strains and principal directions



Strain-displacement relationships 2.2 Displacement and strain
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How to determine the strain tensor 
of a displacement field ?
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of a displacement field ?



Strain-displacement relationships
How to determine the strain tensor of a 
displacement field   u(x,y); v(x,y)  ?

y

yx

y

c

dv
du

yy

dvxy
x

c

dy

F ll t i

a(0,0);          b(10000m,0);        c(0,10000m)0 year

du
x

a b
dx

dudvdvdu
yxxyxyyyxx   ,,

For small strain
xx

a(0,0);           b(10001m,1m);     c(1m,10001m)5 years 
later

u(0,0)=0;     u(10000,0)=1m;     u(0,10000)=1m

dydxdydx yxxyxyyyxx ,,

%%% 020010010 0 5

For uniform strain field :
( ) A +B +C

( , ) ; ( , ) ; ( , )
v(0,0)=0;     v(10000,0)=1m;     v(0,10000)=1m

u(x y)=0 0001(x+y)

%.%,.%,. 020010010 xyyyxx  0-5 
year

2010/9/3 34

u(x,y)=Ax+By+C
v(x,y)=Dx+Ey+F C=F=0; A=B=D=E=0.0001

u(x,y)=0.0001(x+y)
v(x,y)=0.0001(x+y)



Strain-displacement relationships
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此處說明無 rigid body rotation 的情況
考慮剛體旋轉請自行讀一讀 Section 2.7



1 Stress and infinitesimal strain1  Stress and infinitesimal strain

Topic 1   Stress 
Topic 2   Strainp
Topic 3   Elastic constants
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Stress-strain relationship
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Stress-strain relationship p

Stress is a tensor
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Stress-strain relationshipp

Stress and strain tensor are symmetryy y
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Linear-elastic materials
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Elastic compliance matrix
How many independent elastic constant ?



For linear elastic, isotropic materials

Elastic constants
(Young’s modulus shear modulus)(Young’s modulus, shear modulus)
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For linear elastic, isotropic materials

Elastic constants (Poisson’s ratio)
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For linear elastic, isotropic materials

Linear-elastic, isotropic materials
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Linear-elastic, isotropic materials
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Lateral Confined Loading
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