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l. () (i) Derive the Euler's formula for critical buckling load for pin-ended strut.

(i}  Determine the Euler's critical buckiing load for a hollow strut 4 m long pinned
at hoth ends, with a square cross-section of 250 x 250 mm and 10 mm thickness.

Take: E =200 kN/mm?
{12 miirks)

By i) State Mohr's theorems for slope and deflection:

(i) Use Mohr’s theorem to determine the slope and deflection for the cantilever
beam shown in figure 1 at Y point (P) 1.2 m from the Free end.

Take: E = 220 kN/mm?
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2 (&) Distinguish between determinate and indeterminate structures. (2 marks)

(b)  Using the three moments theorem andlyse the beam shown in fgure 2 and sketch the
shear force and bending moment diagrams showing all the critical values, (18 marks)
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3. Using the momient distribution method, analyse the beam shown in figure 3 and skétch the

bending moment diagram showing all the critical values. (20 marks)
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4. Using the tension coefficient method, analyse the space frame shown on plan and elevation in
figure 4 to determine the magnitude and nature of forces in all the members., {20 marks)
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Reinforced concrete beams of effective spans 5.0 m are spaced at 2.5 mofe, us shown in ~
figure 5, to support precast concrete panel floor slab and central column loads at mid spans.

Design und detail the beams to the following specifications:

Concrete mix - i % =
Breadth of beam (b) = 300 mm
Liveload - 35 kN/m?
slab thickness - 150 mm
Unit weight of concrete  — 24 kN/m*
Floor finishes — 24 kNim'
Central column load — T35 kN

Pst — 230 N/mm*

(20 marks)
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6. Design for Rexure and detail the section of a reinforced concrete skab shown in figure 6 using

the following information:

e [al
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Concreie mix — 124
Liveload - 3.0 kN/m®
Floor imishes of 25 mm thick - 22.5 kN/m’
granolithic of unit weight
Pst - 140 N'mm*. m= |5
Unit weight of RC — 24 kN/m®
O.0m
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Fig. 6

{20 marks)

(i) Stite three advantages and three disadvantages of casing steel sections.

(ii}  Amn internal stanchion in & multistorey building is-of actual length of 4.2 m c/c of
Aoor beams. If the section is 203 x 203 x 52 kg/m UC determine the safe axial
loach the strut can carry if it is cased in accordance with the requirements of the

code.

(12 muarks)

A simply supported beam spanning 11 m carries a udl of 60 kN/m over the entire span.
If the beam is fully restrained laterally in the compression flange, select the most

suitable LIB section for the beam, checking for shear and deflection.
Take Pg = 90 N/mm”;
E = 220 kN/mm?;
liveload = 75% of the udl,
Differentiate between the following terms used in structural timber:
{i} hasic stress and grade stress;
(1)  modification factor and knot ratio.

With the aid of sketches, explaim the use of split nng timber connector,
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{4 marks)

{4 marks)
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(c)

easytvet. r.l:.
A cantilever timber beam of solid section overhangs with a clear span of 2. m on a

bearing of 400 mm at the support. It is to carry a udl of 10 kKN/m together with a point
load of 8 kN at the free end.

Design the beam for bending. checking for shear and deflection using the following
information:

Depth:breadth - 31
Permissible shear stross - 4 N/mm*
Modulus of elasticity (E) - 10.5 k/Nm?

Permissible bending stress —  EN/mm*

{12 marks)

2305/303 2308303

2307/303




