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>> stress = [ 10  -4 ; -4  6]

stress =

10    -4
-4     6

>> [pdirs, pstress] = eig(stress)

pdirs =

-0.5257   -0.8507
-0.8507    0.5257

pstress =

3.5279         0
0   12.4721
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Principal Stresses with MATLAB
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>> stress3D = [ 10  -4  0;
-4   6  0;
0   0  0] 

stress3D =
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>> [pdirs, pstress] = eig(stress3D)

pvdirs =

0   -0.5257   -0.8507
0   -0.8507    0.5257

1.0000         0         0

pstress =

0         0         0
0    3.5279         0
0         0   12.4721
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>> stress = [40 -20;
-20, 50];

>> norm =[0.6  0.8];

>> tract = norm*stress
tract =

8    28
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>> normstress = tract*norm'

normstress =

27.2000

>> normstress2 = norm*stress*norm'

normstress2 =

27.2000
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MATLAB >> tang =[-0.8 0.6];
>> tang*norm'
ans = 0

>> shearstress = tract*tang'
shearstress =10.4000

>> shearstress2 = norm*stress*tang'
shearstress2 =
10.4000
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>> dirs =[norm'  tang']
dirs =

0.6000   -0.8000
0.8000    0.6000

>> stresses_on_n = norm*stress*dirs
stresses_on_n =

27.2000   10.4000

MATLAB



traction on plane whose normal is t

0.6

0.8

n

0.8

0.6

t

ntσ

nnσttσ

tnσ( )

( )

t
x xx x yx y

t
y xy x yy y

T t t

T t t

σ σ

σ σ

= +

= +

( ) ( ){ } { } xx xyt t
x y x y

yx yy

T T t t
σ σ
σ σ
 

=  
 

{ } xx xy x
tn x y

yx yy y

n
t t

n
σ σ

σ
σ σ
   

=   
   

{ } xx xy x
tt x y

yx yy y

t
t t

t
σ σ

σ
σ σ
   

=   
   

{ } { } xx xy x x
tn tt x y

yx yy y y

n t
t t

n t
σ σ

σ σ
σ σ
   

=    
   



0.6

0.8

n

0.8

0.6

t

ntσ

nnσttσ

tnσ

{ } { } xx xy x x
tn tt x y

yx yy y y

n t
t t

n t
σ σ

σ σ
σ σ
   

=    
   

{ } { } xx xy x x
nn nt x y

yx yy y y

n t
n n

n t
σ σ

σ σ
σ σ
   

=    
   

we can combine these into a single form

x y xx xy x xnn nt

x y yx yy y ytn tt

n n n t
t t n t

σ σσ σ
σ σσ σ

      
=       

       

stress transformation
equations

MATLAB
>> new_stresses =dirs'*stress*dirs
new_stresses =

27.2000   10.4000
10.4000   62.8000
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