
CIVIL 449: Matrix structural analysis   Prof. Dr. Dimitrios G. Lignos, EPFL 1 

FACULTE ENVIRONNEMENT NATUREL, ARCHITECTURAL ET CONSTRUIT 

ENAC 

INSTITUT D’INGÉNIERIE CIVILE IIC 
Laboratoire des Structures Métalliques Résilientes 
RESSLAB 

  
Téléphone : +41 21 693 24 27 
Fax : +41 21 693 28 68 
E-mail : dimitrios.lignos@epfl.ch 
Site web : http://resslab.epfl.ch 
Address: EPFL ENAC IIC RESSLAB 

GC B3 485, Station 18,  
CH-1015, Lausanne 

 
 

 
 
 
 

 
In-class Exercise Week #1: Matrix structural analysis – Suggested solutions 
 
 
Exercise #1:  
 
What is the magnitude and direction of the force 𝑃 at point a required to displace that point 𝑎 
vertically downward 5mm without any horizontal displacement? Assume that 𝐸	 =
	200	𝐺𝑃𝑎. 

 
Figure 1. Schematic representation of the truss frame when subjected to the force 𝑃 
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Solution 
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Exercise #2:  
 
Two bars 𝑎𝑏 and 𝑏𝑐 are pinned together as shown. Bar 𝑏𝑐 is cooled 40!C. Determine the 
displacement of 𝑏 and the force in the bars. The coefficient of thermal expansion 𝑎	 =
	1.17	𝑥	10"#	𝑚𝑚/𝑚𝑚!𝐶. Assume that 𝐸	 = 	200𝐺𝑃𝑎. 
 

 
Figure 2.  Bar system under temperature loading 
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Solution 
 

 


