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
exercises will be graded

Formulary enclosed with the questions

Examination 20.10.2020
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1. Use the dummy unit-load theorem (or method) and determine fEA){—j:xf
the vertical displacement at the roller C. Account both for effects of ¢ ;
bending and axial forces. [5p] 4 :
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2. Use the general force method and determine —r— -

bending moment at the mid-support 2 for the 0 AEREERRTE ()
continuous beam. Account for both effects of ‘ 7& ' @) '
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bending and shearing [5 p] (if someone does not I / ’ ‘
account for shearing and accounts only for bending 1 e 1 1] l\ Loo L L
- he will get 4 points]

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

4. Use Slope-Deflection Method and derive the
expression of the criticality condition to determine the 2 r——
critical buckling load for this continuous column [5p]. ré’ '

The bending rigidity of the column is twice the bending
rigidity of the beam; Elc = 2* Elp.

No need to solve numerically for the buckling load. The
force Pis centrically applied to the column.




The slope-deflection method:

Euler's basic buckling cases Eulerin perusnurjahdus
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The stiffness equation relating the end-moments Ione node is hinged |

to the end-displacements The is a superscript “0” means that the

" If you are using lecture’s notations  supportat end jiis hinged
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Fixed end-moment resulting from external

o, < =2ﬂ, c. =ﬂ (El-constant) mechanical loading, look from tables
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Fixed end-moment resulting from external
mechanical loadmg, look from tables
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If you are using Krenk’s textbook notations




Maxwell-Mohr integrals table
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TABLEAU DES INTEGRALES J ‘M*Mdx
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