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QUESTION ONE

A simply supported reinforced concrete slab spans 5.0 m. Design a suitable slab using grade 25
concrete and grade 460 reinforcement to support the following loads

Imposed 4.0kN/ m?

Finishes 0.5kN/ m?

QUESTION TWO

A short column supports a characteristic dead load of 650 kN and a characteristic live load of
450 kN, column being 250mm x 250mm. Design a suitable isolated foundation for the column
assuming the following:

Permissible soil pressure 150kN/ m?

Grade 30 concrete and Grad 460 reinforcement

QUESTION THREE

A simply supported beam spanning 8m has a uniformly distributed characteristic dead and
characteristic live load of 20kNm and 10kN/m respectively. Assuming the beam is fully
restrained laterally, select a suitable UB section in Grade 43 steel to satisfy the bending and
shear considerations.

QUESTION FOUR

a. What are “characteristic loads?” [5]
b. Define partial safety factors and describe why they are sued in design. [5]
¢. What are the partial safety factors for dead and live loads [5]
d. Explain the difference between characteristic loads and design loads. [5]

e. Explain the difference between Ultimate Moment of Resistance and Design Moment. [5]
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The area of tension reinforcement is then given by:
-
A= 0951 )z

where = is obtained from Table 14.

For two-way spanning slabs, care should be taken (o use the value of d appropniate to the direction

of the reinforcement.

Table 14 Lever arm and nevutral axis depth factors for slabs

K=M/bd¥., | 005 | 006 | 007 | 008 | 009 |0.100]0.104 | 0.110 [0.11910.130{0.13210.140] 0.144 |0.15010.154

a, = {z/d) 094 | 093 [ 091 | 090 | 089 | 087 | 087 | 0.86 | 084|082 | 082|081 | 0.80 |0.79 |0.775

n = (x/d} 0.3 | 016 | 039 | 022 | 025 | 029 | 0.30 | 032 |0.35]| 0.39 | 0.40 | 0.43| 045 [0.47 | 0.50
0% 25 0% i ]

e = ol - — -

Limit of Tobie for vorious % of moment redistribution

L —

(b) The spacing of main bars should not exceed the lesser of:

7000083
o,

3d, 300mm, or

where p is the reinforcement percentage and 0.3 < p < 1.0 and

moment after redistribution

Bisthe ratio:

Ifp= 1 use p=1 in formula above.

moment before redistribution

Spacing of distribution bars should not exceed the lesser of:

3d or 400mm.
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Table 3.10  Cross-sectional areas of groups of bars (mm?)

Bor size Number of bars

(mm]

! 2 J 4 5 6 7 8 9 10

6 283 56.6 849 13 142 170 198 226 255 283
8 503 m 151 20 252 302 352 402 453 503
10 78.5 157 236 4 393 n 550 628 707 785
12 LAK 226 339 452 566 679 792 905 1020 1130
16 20 402 603 804 1010 1210 1410 1610 1810 2010
20 N4 628 943 1260 1570 1890 2200 2510 2830 an
25 M9 982 1470 1960 2450 2950 3440 3930 4420 4910
32 804 1610 24010 3220 4020 4830 5630 6430 7240 8040
40 1260 2510 i 5030 6280 7540 8800 10100 11300 12600
Table 3.22  Cross-sectional area per metre width for various bar spacing (mm’)

Bar size Spacing of bars

{mm) - —

50 75 100 125 150 175 200 250 300

6 566 an 283 226 189 162 142 13 94.3

8 1010 67 503 402 335 287 252 20 164
10 1570 1050 785 628 523 449 393 14 262
12 2260 1510 1130 905 754 646 566 452 n
16 4020 2680 2010 1610 1340 1150 1010 BOA 670
20 6280 4190 3140 2510 2080 1800 1570 1260 1060
.25 9820 6550 4910 3930 3270 2810 2450 1960 1640
32 16100 10700 8040 6430 5360 4600 4020 3220 2680
40 25100 16800 12600 10100 8380 7180 6280 5030 4190
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