
CIV-E1020 - Mechanics of Beam and Frame Structures - duration: 3h     

It is compulsory to solve only THREE (3) EXERCISES that you choose freely: only three best 
exercises (answers) will be graded even if the student solves four. 
1) Results given without shown the logical steps needed to achieve them will be ignored even if correct. 
2) Sequentially number (numeroi juoksevasti) your answer papers 1(n) … n(n), where n is the number of separate 
papers. On each of the papers, write readably your name, family name and student number. 
 

 Formulary enclosed with the questions 

Examination   10.12.2020 
 

The material is linear elastic in all the structures below  
 

1.  Use the dummy unit-load theorem (or method) and determine 

the rotation c at the roller C.  Account for both the effects of 

bending and axial forces. [5p]     
  
 

 

 

 

 

 

 

2. Use the general force method and  
 

a) determine the bending moment at the mid-support B [3p] and 
draw accurately the bending moment diagram [1p]. Account 

only for effects of bending  

b) Determine the support reaction at A (value and direction).  [1p]. 
 

 

 

 

3.  Use Slope-Deflection Method and  
a) determine the bending moment at the clamping support  1 and   [4 points] 
b) determine and draw accurately the bending moment diagram [1 point]  
 

 

 

 
 

 

4.  Buckling of continuous beam-columns 
A continuous column is loaded at mid support 2 by a concentrated centrical load P 
(keskeinen kuorma, zero eccentricity) 

Use Slope-Deflection Method and 1) derive the explicit expression, in terms of 
Berry’s stability functions, of the needed criticality condition for determining the 
critical buckling load P [3 p]. 
 2) solve numerically for the value of the buckling load P  [1p].  
 3) Give a bracket for the value of buckling load using cleverly the Euler’s basic 
cases (see tables in the formulary) [1p].  
 
  



 

 

The slope-deflection method: 
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