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INSTRUCTIONS

Answer question ONE (compulsory) and any other two questions
Relevant design codes are allowed

QUESTION ONE (30 Marks)

Design a cantilever retaining wall to retain earth for a height of 4 m. The backfill is
horizontal. The density of soil is 18 kN/m’. Safe bearing capacity of soil is 200 kN/m”.
Take the co-efficient of friction between concrete and soil as 0.6 and the angle of
response is 30 degree. Use grade 20 concrete and high tensile steel.

(30 Marks)

QUESTION TWO (20 Marks)

Design the reinforcement required for a braced column against side sway with the
following data:

Size of column = 350 x 450 mm

Concrete grade 30 and steel 460 N/ mm?®

Effective lengths I, and I, = 7.0 and 6.0 m, respectively

Unsupported length I = 8m

Factored load = 1700kN

Factored moments in the direction of larger dimension = 70kNm at top and 30kNm at
bottom

Factored moments in the direction of shorter dimension = 60kNm at top and 30 kNm
at bottom.

The column is bent in double curvature and the reinforcement will be distributed
equally on four sides. (20 Marks)

QUESTION THREE (20 Marks)
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Briefly discuss the steps involved in planning for construction of a bridge in a newly
proposed route. (20 Marks)

QUESTION FOUR (20 Marks)

Design a simply supported reinforced concrete bridge deck slab using a unit strip
method. The deck carries a 100 mm depth of surfacing together with a normal HA live
load uniformly distributed load of 17.5 kN/m?* and knife edge load of 33 kN/m. The
deck should also be designed to carry 30 units of HB load. The span of the deck is 12.0
m center to center of bearings.

QUESTION FIVE (20 Marks)

A microwave tower of 50m height is proposed over a hill top. The height of the hill is
50m with a gradient of 1 in 4. The terrain category is 3. The tower is proposed at a site

with basic wind speed of 39m/sec. Compute the design wind pressure. (20
Marks)
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