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13 A simply supported beam is loaded with unfactored dead loads as shown in figure 1.
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Fig. |

Assuming that the beam is fully laterally restrained, sclect a suitable universal beam section in
grade 3275 steel (grade 43) to satisfy bending, shear and deflection,

E = 205 kN/mm* {20 marks)

I

A simply supported timber beam of effective span 2.4 carries a uniformly distributed load of
2 kN/m inclusive of sclf weight and a concentrated load of 2 kN at mid-span. The ends of the
beam are held in position. Select a suitable rectangular section for the beam using timber of
strength class C1 & (SC 3) Check for bending, shear, deflection and lateral buckling. Assume

all modification Factors are equal 1o 1.0, (20 marks)
3. Using the three moments theorem, analyse the beam shown in figure 2 and sketch the bending
moment and shear force diagrams, indicating the values at all eritical points, {20 marks)
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Using the moment distribution method, analyse the frame shown in hig
the bending moment diagram, indicating the values at all eritical points.
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Figure 4 shows a simply supported beam. o te B =W

Fig. 4

Using equilibrium conditions, sketch the influgnce line diagrams for the following load
components:

{a) reaction at point L;

. ‘ k|
(b}  shear at point C; sy F - 2 Fi'!
(¢}  bending moment al point C,  poer 5 A S i ;
=F ' BT o oy 2+ E |
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A caked 2534 x 254 x 107 universal colomn of grade 5275 (g

length of 3.6 m and supports factored loads as shown in figare 5.

¥ 50 mm cover
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Fig. &

Check the adequacy of the cased section.

foy= 25 Nimm?; P, = 212 N/mm* (20 marks)

7 Figure 6 shows a loaded timber truss.

dkN

C

Fig. 6

Assuming that all members are pin-jointed, design members AB and AC using rectangular
timber sections of strength class C,, (S€3),
permissible tensile stress = 2.56 Nimm?

permissible compressive stress = 408 N/mm?®
{20 marks)
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