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1. Answer question 1 (Compulsory) and ANY other two questions
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QUESTION ONE (30 Marks)
a. Which are the four (4) processes used to determine the value of actions for analysis? (4 Marks).

b. There are a number of differences between Eurocode 2 and BS 8110, which will initially make the new
Eurocode seem unfamiliar. List six (6) key differences? (6 Marks).

c. List at least six (6) benefits of using Eurocode 2? (6 Marks).

d. Eurocode 2, Part 1-1 allows any of the three (3) sets of load arrangements to be used for both the ultimate
limit state and serviceability limit state. Describe these using sketches? (6 Marks).

e. The ultimate limit states are divided into four (4) different categories. Name them? (8 Marks).

QUESTION TWO (20 Marks)

A rectangular reinforced concrete slab is simply supported on two masonry walls 250mm thick and 3.0m apart.
The slab has to carry a distributed permanent action of 0.8kN/m? (excluding slab self-weight) and a variable
action of 2.0kN/m?. The materials to be used are grade C25 concrete and grade 500 reinforcement. The slab is
outside buildings which subjected to 1hr fire resistance and design for SOyears design life. Assume diameter of

bar = 12mm. Min. cover with regard to durability, Cin,dur= 20 mm

Estimate thickness of concrete slab considering deflection control? (3 Marks).
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Check for Durability, Fire & Bond Requirements, then determine the nominal cover, Cnom? (3 Marks

e

Determine the Design action, nq4? (3 Marks).

&

Determine shear force and bending moment? (4 Marks).
Determine the main and distribution reinforcement? (3 Marks).
Check for shear? (2 Marks).

g. Check for deflection? (2 Marks)
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QUESTION THREE (20 Marks)
A 500 mm deep x 350 mm wide simply supported rectangular beam is required to support office loads of gk =

29 kN/m and gk = 10 kN/m 5 m span. fex = 30 MPa, fyxk = 500 MPa. Assume 300 mm wide supports, a 50-year
design life and a requirement for a 2-hour resistance to fire in an external but sheltered environment. Assume

diameter of bar = 25mm.
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Check for Durability, Fire & Bond Requirements, then determine the nominal cover, Crom? (3 Marks).
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Determine the Design action, nq? (3 Marks).

Determine the Design Moments and Shear force? (3 Marks).
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Design for flexure in span and supports? (3 Marks).

Check for deflection? (3 Marks).
Design for Shear at the supports? (3 Marks).
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g. Present a schematic design summary? (2 Marks).

QUESTION FOUR (20 Marks)
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A 350 mm square column on the edge of a flat slab structure supports an axial load of 1500 kN and first order
moments of 35 kNm top and —35 kNm bottom in one direction only. The concrete is grade C30/37, fa = 30

MPa and cover, Cnom, = 25 mm. The 200 mm thick flat slabs are at 3500 mm vertical centres.

Forces in edge column

a. Check for slenderness? (4 Marks).

b. Design maximum moments? (4 Marks).
c. Design using charts? (4 Marks).

d. Design for links? (4 Marks).

e. Present a schematic design summary? (4 Marks).
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