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L. A 150 mm thick reinforced concrete slab is supported on simply supported beams of effective
length 6 m, spaced at 3 m centres, Select a suitable UB section for the internal beams in grade
5275 (grade 43) steel and check for shear, bending and deflection given the following

information:
- Characlenstic loads; - imposed load = 3.0 kN/m* _
Finishes = 0.8 kN/m’

- Unit weight of concrete = 24 kN/m! %

- E = 210 kN/mm® \

lgnore the self weight of the beam. (20 marks)

2, (a) With the aid of labelled sectional skeiches, describe the following types of riveted

joints:

i) lap joint

(i}  double cover butt joint. {6 marks)

(b} Asingle unequal angle section, 100 x 75 x 10 mm is welded to a gusset plate as shown

m fgure 1. It transmits 4 load P of 150 kN through its centroid, Design the joint nsing
8 mm fillet welds,
Permissible stress in weld = 100 N/mm? {14 marks)
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3. A timber section 150 x 150 mm of strength class C 16 and effective span 3.0 m is used as a
i simply supporied beam. Assuming the beam is fully laterally restrained, check the adequacy
of the timber beam in bearing, shear, bending and deflection given the following information:

- dead load = 0.5 kN/m

z imposed load = 1.5 kN/m

- bearing length = 100 mm

- take all k factors to be 1.0 (20 marks)
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- 4. Using the three moments thearem, analyze the beam shown in figure 2 and hence sketch the
fa: fﬁ-\‘@ bending moment and shear force diagrams indicating the values at the critical points.
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5 Using the moment distribution methed, analyze the beam shown in figere 3 and hence sketch
the bending moment diagram indicating the values at the critical points. (20 marks)
ra.
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6. (a)  Using Rankines formula, calculate the erippling load that a solid steel rod 4 m lang
and 30 mm diameter can carry when used as 4 column with both ends pinned.
Take - E = 200 kN/mm?
- rankines constant, a = 1/7500
= crushing stress, dos = 320 N'mm? (6 marks)
rﬁ
(b} An equal angle section 100 x 100 x 8 mm is used as a strut of 3 m length with bath
ends fixed.
Calculate the crippling load vsing Euler's formula.
Take E = 200 kN/mm? - (14 muarks)
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W Figure 4 shows the section of a short rectangular column with a square hole,
The column carries an eccentric load P of 150 kN, Calculate the stresses it the four

extreme cormers of the colomn, {20 marks)
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B. (#)  Figure 5 shows a simply supported girder of 8 m span. Using equilibrium conditions,
sketch the influence line diagrams for the following load components, calculating
values at every 2 m intervals:

{1 reaction at A
(i1}  shear force st C

(i}  bending moment at C ' { 14 marks)
A ! C J B
4 ElL) £ 5
i .
Fig. 5 3
(b)  Ifapoint load of 60 KN moves across the girder shown in figure 5 from the left 1o the '
right, determine the following values using the influence line diagrams. -
{1} M imum reaction at A,
(i}  maximum positive and negative shear forces at C
(iii)  maximum bending moment at C, (6 marks)
2707302 4
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