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2-10*. 
 
MATLAB CODE 
% Principal Value Problem 
% Enter strain matrix 
e=[2,-2,0;-2,-4,1;0,1,6]*0.001; 
% Calculate principal values L and directions N 
[N,L]=eig(e); 
fprintf('Principal Values') 
disp(diag(L)') 
fprintf('Principal Directions') 
N1=N(:,1)' 
N2=N(:,2)' 
N3=N(:,3)' 
 
SCREEN OUTPUT 
>> Principal Values   -0.0047    0.0026    0.0061 
Principal Directions 
N1 = -0.2852   -0.9543    0.0893 
N2 = 0.9570   -0.2784    0.0815 
N3 = -0.0529    0.1087    0.9927 
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3-8*. 
 
Using MATLAB the first principal stress contours are: 
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% Exercise 3-6 
% Maximum Shear Stress Contours for Flamant Problem 
clear; 
% Generation of variable space 
[x,y]=meshgrid(-3:0.05:3,0:0.05:3); 
% Calculation of Nondimensional Maximum Shear Stress 
sxy=y./(x.^2+y.^2); 
hold on 
axis equal 
axis off 
% Plot contours with reversed y-axis 
contour(x,-y,sxy,20); 
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% Elasticity 2e - Prof. M. Sadd  
% Displacement Vector Plots 
% Beam Problem Example 8-2  
clc;clear all;clf 
nu=0.3;L=10;c=2; 
[x,y]=meshgrid(-L:L/10:L,-c:c/2:c); 
ux=-x.*y; 
uy=(nu*y.^2+x.^2-L)/2; 
quiver(x,y,ux,uy,'color','k') 
hold on 
axis equal 
axis([-1.2*L,1.2*L,-4*c,4*c]) 
rectangle('Position',[-L,-c,2*L,2*c],'linestyle','--') 
% X=[-L,-L,L,L,-L];Y=[-c,c,c,-c,-c]; 
% line(X,Y,'color','k','linestyle','--') 
title('Displacement Vector Field for Example 8-2') 
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14-9*. 
 
MATLAB plot of hoop stress in rotating disk problem 
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Similar to the radial stress behavior, the hoop stress becomes unbounded at the origin 
for the case with n < 0, while for n > 0, the hoop stress goes to zero at the origin.   
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15-11. Continued 
MATLAB Plots of effective moduli ratios and comparison with isotropic dilute case : 
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MATLAB Contour Plots of Doublet Mechanics Solution – 
p1 and p2 Microstresses for Flamant Problem 
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MATLAB PDE Toolbox: FEA Solution to Biaxial Loading Problem in Exercise 8-14  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1000 

FEA Model: 
(w/d ≈ 7, 2792 Nodes, 5376 Elements) 

y 

x 

1000 

Comparison of  σy Results: 
FEA Solution: (σy)A ≅ 1900 ,  (σy)B ≅ 300 

Analytical Solution: (σy)A ≅ 2000 ,  (σy)B ≅ 0 

• 

• 

A 

B 
• B 

Comparison of  σx Results: 
FEA Solution: (σx)A ≅ 200 ,  (σx)B ≅ 1900 

Analytical Solution: (σx)A ≅ 0 ,  (σx)B ≅ 2000 

• A 

σy - Contours σx - Contours 
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MATLAB PDE Toolbox: FEA Solution to Biaxial-Shear Loading Problem in  
Exercise 8-15 (Figure 8-15)  
 
 

1000 

FEA Model: 
(w/d ≈ 7, 2792 Nodes, 5376 Elements) 

1000 

x 

y 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

σx - Contours 

Comparison of  σx Results: 
FEA Solution: (σx)A ≅ -270 ,  (σx)B ≅ 3300 

Analytical Solution: (σx)A ≅ 0 ,  (σx)B ≅ 4000 

• 

• 

A 

B 

Comparison of  σy Results: 
FEA Solution: (σy)A ≅ -3500 ,  (σy)B ≅ 280 

Analytical Solution: (σy)A ≅ 4000 ,  (σy)B ≅ 0 

• 
• 

A 

B 

σy - Contours 
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MATLAB PDE Toolbox: FEA Solution to Curved Beam Problem shown in Figure 8-32.  
Choose case b/a = 4, to provide simple match with analytical results given in Figure 8-33 
 
 

1000

FEA Model: 
b/a = 4 , 2009 Nodes , 3872 Elements 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• 

•B  

A  
 
 
 
 

σx - Contours 

 
 
 
 
 
 
 
 Comparison of  σx Results: 
 FEA Solution: (σx)A ≅ -8973 ,  (σx)B ≅ 3875 
 An 1 alytical Solution: (σx)A ≅ -10,000 ,  (σx)B ≅ 257
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MATLAB PDE Toolbox: FEA Solution to Torsion Problem in Exercise 9-17/18  
 
 

FEA Model: 
(b = 0.267, a = 0.8, 2129 Nodes, 4096 Elements) 
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