
CIV-E1020 - Mechanics of Beam and Frame Structures – Examination 6.2.2020 duration: 

3h     

It is compulsory to solve THREE EXERCISES.  There is no extra exercises: #1, #2 and #3 or #1, #2  and #4.  
If someone solves all the four exercises, then the fourth exercise - #3 or #4 - with fewest points obtained will 
not be graded. 

- Formulary are enclosed with the questions 
- The material is linear elastic in all the structures  
 

1.  Use the dummy unit-load theorem (or method) and determine 
the horizontal displacement of the roller at support C  [5 pnts].  
Support A is hinged. 
 

Determine the support reactions and draw accurately the needed 
internal force diagrams N and M.   Account for both bending and 
stretching/compression in determining the displacement.    
 

 

 
 
 

 

 

 

2. What is the degree of statical indeterminacy?       
Use the general force method and determine the bending 
moment at the mid-support B for the continuous beam.  
Draw accurately the all needed bending moment 
diagrams.   [5 p] 
Ignore the effect of shear deformation in the flexibility coefficients 
(account only for bending effects) 
 

 

 

 

3.  Use Slope-Deflection Method and determine the bending moment at 
the rigid support 3.  All the supports are rigid (jäykkä kiinnitys)  
a)  Rotation at node 2?                                    [4 pnts] 
b)  Bending moment at node 3?                     [1 pnt] 
Hint: Is it a sway or non-sway frame? What is the degree of kinematical indeterminacy? 
(=number of independent translation kinematical degrees of freedom). The brown dot-lines 
shows the positive sides of the beams (or columns) 

 

 

 
 

4.  Use Slope-Deflection Method and derive the expression of the criticality 
condition to determine the critical buckling load for this continuous column [4p].  
No need to solve numerically for the buckling load.  The force P is centrically 
applied to the column. 
 
Sketch the corresponding buckling mode. 
Use Euler basic buckling cases & give a bracket (=haarukoi, in Finnish) for the value 
of this critical load? [1 pnt] 

Note that remote exam will be for 4 hours.



 

 

The slope-deflection method: 
 

 

 

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

112 MKM 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 


