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Question one (25 marks)

A simply supported beam (500x300) Height; h=500mm and breadth, b=300mm spans
over a clear span of 5 m. The applied load produces a maximum bending moment
(Mmax) =275 kN.m and the Maximum shear force (Vmax) =185kN. Given fc,=40N/mm?2, and
fy,=460N/mm?2, use a cover of 25mm to

a) Design the required reinforcement for the beam to resist bending forces

(10 marks)
b) Check for shear and calculate the link spacing (6marks)
c) Sketch the beam reinforcement (4 marks)
d) Prepare a bar bending schedule (5 marks)

Question two (25 marks)

Design a single column footing using the following information. Column size 400x400mm,
dead load from column = 700 kN, live load from column = 550kN. Assuming
Characteristic strengths of concrete fcy 25 N/mm?2, steel f,=460 N/mm?2. Cover =50mm

e Calculate the reinforcement requirement for the RC pad foundation (15 marks)

e Sketch the reinforcement for the foundation. (5 marks)

e Prepare a bar bending schedule for the footing (5marks)

Question three (20 marks)

Design a two-way slab panel that is 4m long x 3.2m wide dimensions and has a height
of 150mm. The slab is supported by beams in all the four sides and a live load of 3.0
kN/m2 is exerted on the slab. An extra dead load of 0.5 kN/m?2 for finishes is expected.
Assuming a Characteristic strength of concrete fcy 25 N/mm?2, steel f,=460 N/mm?2. Cover
for the slab is 20mm

e Calculate the steel reinforcement required (10 marks)

e Sketch the steel reinforcement for the panel showing clearly the B1, T1, B2

and T2 bars (5 Marks)
e Check for deflection. (5 marks)
e Prepared a bar bending schedule (5 marks)

Question four (25 marks)
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Consider a slab for a library that is 5m long experiencing a live load of 3.0 kN/m?

To be constructed out of a one-way spanning ribbed slab as shown in the diagram
Fig. Q4
| |

300

Fig. Q4; Hollow pot slab section
Use fy,=460N/mm?2, fcu=25 N/mm?2 weight of hollow pot = 1é6kg (1 kN = 102 kg),
cover=20mm to
a) Calculate the required steel reinforcement for the ribbed slab spanning 5m
(20 marks)
b) Check for deflection of the ribbed slab (5 marks)

END
MEMORY AIDE

Critical Sections for Foundation pad Shear
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Cross sectional area of number of bars (mm2) - FOR BEAMS

CSE 511

Number of Bars
Bar Size 1 2 3 4 5 6 7 8 9 10 | 11 | 12
(mm)
6 28 57 B85 113 141 170 (198 226 [254 283 [311 339
8 50 101 151 P01 P51 302 [352 402 452 |503 553 |603
10 79 157 236 314 393 471 |550 628 [707 785 864 942
12 113 226 339 452 565 679 792 905 [1018 [1131 1244 [1357
16 201 402 1603 804 (1005 (1206 (1407 (1608 |1810 2011 [2212 2413
20 314 628 942 [1257 |1571 [1885 2199 [2513 2827 3142 [3456 3770
25 491 982 1473 [1963 2454 2945 3436 3927 4418 4909 5400 5890
Cross sectional area of bars per metre (mm2/m) - FOR SLABS
Bar Spacing (mm)
Bar Size 50 75 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 | 300 | 400
(mm)
6 565 377 283 P26 188 162 141 126 113 103 94 71
8 1005 1670 503 402 335 P87 251 P23 P01 (183 [168 |[126
10 1571 1047 [785 1628 [524 449 393 349 [314 286 262 |196
12 2262 1508 |1131 P05 754 646 565 |503 452 411 377 283
16 4021 2681 2011 (1608 (1340 (1149 (1005 894 @804 [731 |670 |503

Link reinforcement in beams,

AS%/(mmzlmm) -TWO (2) legs - FOR SHEAR IN

BEAMS
Spacing of Links (mm)
Bar Size 50 75 | 100|125 | 150|175 | 200 | 225 | 250 | 275 | 300 | 400
(mm)
6 1.13 0.75 |0.57 0.45 [0.38 [0.32 0.28 |0.25 |0.23 |0.21 |0.19 [0.14
8 2.01 1.34 |1.01 0.80 [0.67 [0.57 |0.50 |0.45 [0.40 |0.37 |0.34 |0.25
10 3.14 2.09 |1.57 ]1.26 [1.05 |0.90 |0.79 |0.70 |0.63 |0.57 |0.52 |0.39

Link reinforcement in beams, A, sV (mm2/mm) - THREE (3) legs - FOR SHEAR IN BEAMS

Spacing of Links (mm)
Bar Size 50 75 100|125 | 150|175 | 200 | 225 | 250 | 275 | 300 | 400
(mm)
6 1.70 1.13 |0.85 |0.68 [0.57 [0.48 [0.42 |0.38 |0.34 |0.31 |0.28 |0.21
8 3.02 2.01 |1.51 1.21 [1.01 |0.86 |0.75 |0.67 |0.60 |0.55 |0.50 |0.38
10 4.71 3.14 2.36 |1.88 [1.57 |1.35 [1.18 [1.05 [0.94 |0.86 [0.79 |0.59
12 6.79 4.52 3.39 2.71 2.26 1.94 1.70 [1.51 |1.36 [1.23 [1.13 [0.85
16 12.06 8.04 6.03 4.83 4.02 3.45 3.02 2.68 .41 2.19 .01 [1.51

Page 4 of 4



