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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.
2. Read ALL the questions carefully.
3 3. ALL the calculations must comply with the latest building regulations.
4, ALL the calculations must be shown.
5. Show ALL the code references,
B. Use the enclosed SCHEDULES A ang B to assist with your calculations.
7. Number the answers correctly according to the numbering system used in this

question paper.

8. Full marks: 100%

9. Write neatly and legibly.
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QUESTION 1

FIGURE 1 on the attached DIAGRAM SHEET 1, shows a built-up beam consisting of a
parailel flange, I-beam 610 mm X 305 mm x 149 Kg/m, and a channel iron profile

85 kN/m is carried by the beam. Determine the maximum point load that the beam can
safely carry at midpoint. The self weight of the beam must be included in the calculation. [14]
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QUESTION 2 S '

FIGURE 2 on the attached DIAGRAM SHEET 2, shows a vertical cross-section of a
reinforced concrete staircase with supporting heams at both ends. The staircase Is
> metres wide and is monalithically cast in concrete. All dimensions are given in
millimetres.

The imposed load is 12 KN/m? and the density of the concrete is 2 400 kg/m®. Use
grade 25 concrete with mild steel reinforcement.

2.1 Calculate the uitimate design moment.

2.2 Determine whether compression reinforcement is required.

2.3 Calculate the lever arm length.

24 Determine size and spacing of suitabie main reinforcement per metre.

2.5 Determine size and spacing of suitable secondary reinforcement per metre.

QUESTION 3

A simply supported rectangular reinforced concrete beam with an effective span of
4 300 mm is to carry an imposed load of 75 kN/m. The width of the beam must be
370 mm. Grade 30 concrete with high yield steel is used in the construction.

3.1 Determine a suitable depth for the beam as well as the cross sectional area
required for main reinforcement. The self weight of the beam must be taken into
consideration.

3.2 . Draw, to any suitable scale, a cross-sectional drawing through the beam to

show the size and position of the reinforcement.

~ QUESTION 4

SIGURE 3 on the attached DIAGRAM SHEET 2, shows a simply supported reinforced
concrete slab with an effective span of 6,5 m, a width of 4,75 m and a total depth of
325 mm, supported by two I-sections with paralle! flanges. The slab supports a live load
of 10 kN/m?. Use grade 30 concrete with high vield steel reinforcement with o, = 450
MPa. The density of reinforced concrete is 2 400 kg/m®. The self weight of the concrete
needs to be taken into consideration during calcutations.

4.1 Determine, by means of calculations, the size and spacing of the main and
secondary reinforcement in the slab.

4.2 Make the necessary calculations and select suitable I-sections with paraflef
flanges from the tables to support the slab. The maximum bending stress may
not exceed 240 MPa.

f

(20)

(4)
[24]

(14)

(10)
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Draw, Q any suitable scale, the necessary ‘view and section to show the
reinforcentent in the siab. :

(6)

[30]
QUESTION 5
A short, axially loaded concrete column with a diameter of 850 mm supports a design
load of 11 300 kN safely. Grade 25 concrete is used with mild steel reinforcement.
Determine the minimum |ongitudinal reinforcement required. [8]
TOTAL: 100
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