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UNIT I One Dimensional Problems 

A compound axial member is subjected to the loads shown in Fig. Given, 

Youngs modulus E, = 50MNIm, E, = 100MW/m', 

E 5oxIo N 
E2 leox1o N/ 

Length L, = 0.5m, Lz = Im, Area A = 20cm',4 = 10cm 

300 N A2 
500 N 

3 

-L A 0-002 m2 L2 

Figure compound axial member subjected to loads, 
A20.001 w22 

Calculate the following: (i) Nodal displacement (ii) Element strain (ii) Element 

stresses (iv) Support reaction, (v) Compare with exact solution, Using two bar 

elements model. FEA Model Elewant 
Nade Solution: 

2 

Number of elements = 2; and number of nodes =3. 

The stiffness matrix of each element is computed from 

A-Area tho Element 
E -younaS moduluy sf Tko Elehot 

Lengh of tko Elemant 
For element (1), the stiffness matrix is 

CKTAE 
[K1) 0.002 x (50 x 106) 

0.5 

K] = 2 x 10 
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For element (2), the stiffness matrix is 

0.001x (100x 10) 
L2 IK2) 

-1 
K2)= Ix 10 

3 
The final global matrices of stiffness, displacement, and load matrix, are obtained 

by combining the element matrices as 

2 -2 O 0 

:F = 
500 

IK = 10 -2 2+ 1 -I : {u} =2 300 

0 -1 3 

Applying the fixed boundary conditíons at node I and applying the external forces 

at nodes 2 and 3, we have 

3 

300 105 2 2+1 -1 u2 

13 500 

Using the matrix partitioning to solve for u2 and u3, we have 

-1 = 10 
10°(Bu2-ua) =300 300 

05-u2tUg)-50o 
-

)Nod al displaLamat 

0.004 Solya en 
A by aaiudan eliwuus 

m. 
U3 0.009 

Approaeh 

Wa2 0 00Sm 
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Gi) Nodal Elemont Sheun 
Elamat u-uO 004 

0.008 
O5 

Elewawt G lg-a -0.604-0: 000. 005 i) Elamort Stresses ound by Hoeke's lau O E, xG 5ox1p xo.oo8 = 4x16N O2) E2x 100xxo ooS 5x1oN |m 1haovatical Stress 
= PA = = L4x1on/w O D02 A2 - 50.0o1 5xioN/m2 Sy stawm 6 Equatiog . 

o 
O 00 

2 
lo5 2 300 

Soo) 
Using the first row of the global matrix to find Ri, we have 

v) SuPporE oaation LRS 
R =-2 x 10° x 0.004 = -800 N. 

Check for Equilibrium: Action Forces = - Reaction Forces 

F2 + F3 = 300 + 500 = 800 N R=-800 N. 

Result 
(i) Element strain 

=.00& 
) o. 00S 

(iv) Support reaction 

(i) Nodal displacement 

=o U=0: 00� M 

(iii) Element stresses 

)Ax1o°N/w2 = Sxj05 N /an2 
(v) Compare with exact solution / 

Veri fiad/ Samo rAUl t 6btalinad. 
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