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SECTION A
Question ONE (20 marks)
(a) Differentiate between the following terms;
i.  Ultimate Limit State (ULS) and Serviceability Limit State (SLS)
ii. Braced and unbraced frames
ii. Doubly reinforced and singly reinforced beams (6 marks)
(b) Outline FOUR ways in which the durability of concrete structures is largely achieved (4 marks)

(c) Aninternal column in a braced two-storey building supporting an approximately symmetrical arrangement of beams (320
mm wide x 560 mm deep) results in characteristic dead and imposed loads of 900 kN and 300kN respectively being
applied to the column. The column is 300 mm square and has a clear height of 3.8 m as shown in Figure Q1c. Design
the longitudinal reinforcement and links assuming fcu = 35 Nmm2 and fy & fyv = 460 Nmm-2

(10 marks)
SECTION B
Question TWO (20 marks)

(a) A floor system consisting of a solid in-situ reinforced concrete slab cast integrally with the support beams is simply
supported over a span of 5.8 m as shown in Figure Q2a.

i.  Design suitable reinforcement for a typical T-section to satisfy flexure and shear (9 Marks)

i. Check the suitability of a typical T-section with respect to deflection (3 Marks)

ii. Determine the transverse reinforcement required for the flanges of the T-beams (2 Marks)

iv. Prepare a sketch indicating all reinforcement (3 Marks)
Design Data:

Characteristic dead load (excluding self-weight) gk = 0.8 kN/m?
Characteristic imposed load gk = 3.0 kN/m?

Concrete grade fo,= 30 N/mm?

Characteristic strength of reinforcing steel fy = 460 N/mm?
Exposure condition = mild

Fire resistance = 1hr minimum

Slab thickness h;= 160 mm

Rib width b = 350 mm

Overall depth h = 500 mm

Span of main beams L = 6.8 m

Centers of main beams = 2.6 m

(b) Outline the general procedure to be adopted for the design of pad footings (3 Marks)



Question THREE (20 marks)

(a) A floor slab in an office building measures 4.8 m x 7.2 m and is simply supported at the
edges with no provision to resist torsion at the corners or to hold the corners down. Using
the design data given, determine suitable reinforcement.

Design data

Characteristic dead load due to finishes and services gk = 1.15 kN/m?

Characteristic imposed load gk = 2.25 kN/m?

Concrete grade fcu = 35 N/mm?

Characteristic strength of reinforcing steel fy = 460 N/mm?

Self-weight of concrete Yeonc = 24 kN/m?

Exposure condition mild (17 Marks)

(b) Differentiate between Pre-tensioning and post-tensioning methods of construction of prestressed concrete
(3 Marks) _
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Figure Q2a



