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1. Answer to the following questions shortly and use drawings if needed:
a) What is meant by the term imposed loads?
.b) Explain typical concrete material composition.
¢) Why stirrups are used in concrete beams and columns?
-} What things have to be checked in the design of rigid retaining wall founded on the rock?
~€) Why the steel cross-sections are divided to different classes in the design.

/f Explain three basic methods to stabilize building.
/

2. Glulam timber beam is supported and loaded as shown in the figure. Strength class is GL30c, service
class 2; kmod = 0.8 and the material factor ym = 1.2.

a) Determinate the minimum height (h) of the beam needed, when the point load Fa = 0.

b) What is the maximum point load (Fg), which can be put at the end of the cantilever?
The width of the beam is 90 mm. The height of glulam beams can vary from 90, 135, 180,225.. etc. in

steps of lamella height of 45 mm.
Note: Use as design criteria only the ultimate bending moment capacity of the beam. Inspections for shear

or sideways buckling are not needed.
qd = 1,9 kN/m Fd
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3. Cross-section of symmetrically reinforced concrete column is shown in e o ol e

the figure. Strength class of the concrete is C35 and the quality of steel is
BS00B. Loading is eccentric (e = 300 mm) compressive load consisting of
permanent Ng = 400 kN and imposed load Ngq = 700 kN. Respective load
factors are 1.15 and 1.5.
Design required amount of reinforcement at cross-section:

a) By using attached interaction diagram for symmetric section

b) By using equilibrium equations of stress resultants. e o o olv
Material factors for concrete and reinforcement are 1.5 and 1.15. (CC2).
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4. Determine suitable hot rolled IPE —beam, supporting 12 m span roof.

The quality of steel is S275 (ym = 1.0). Spacing between beams is 5 m. Self-weight and section values for
IPE profiles are in attached table. Weight of the roof is gr = 1,2 kN/m? and charakteristik snow load gs =
1,8 kN/m?. Load factors for permanent and live loads are 1.15 and 1.5, respectively. (CC2).

(The beam is prevented against horizontal buckling).
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Interaction diagram for RC-column
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EC3 Table 5.2 Sheet 1 Max width to thickness

Examination 2 14.12.2016

EC3 Table 5.2 sheet 2 Max width to thickness
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