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Instructions to Candidates

You should have the following for this examination
-Answer Booklet, examination pass and student ID
This paper consists of five questions. Attempt any THREE questions.

Do not write on the question paper.

QUESTION ONE (20 Marks)

(a) A simply supported rectangular beam of 7 m span carries characteristic dead
(including self-weight of beam), gi, and imposed, qj, loads of 12 kNm™ and 8 kNm™
respectively  (Fig. 1). The beam dimensions are breadth, b, 275 mm and effective
depth, d, 450 mm. Assuming the following material strengths, calculate the area of
reinforcement required. (10 Marks)

fow=30 Nmm™ f, = 500 N/ mm?*

©Technical University of Mombasa Page 10f 4



MWV"W'VWW*Y“\* qk:Bk_Nm-1
WT‘\"WWVVWW* gk=12kNm-1

Fig 1

(b) An internal column in a braced two-storey building supporting an approximately
symmetrical arrangement of beams (350 mm wide x 600 mm deep) results in
characteristic dead and imposed loads each of 1100 kN being applied to the column.
The column is 350 mm square and has a clear height of 4.5 m as shown in Fig. 2.
Design the longitudinal reinforcement and links assuming f., = 40 Nmm-2 and f, &
f,v = 500 Nmm™ (10 Marks)

Column 350 mm sq.

Fig 2

QUESTION TWO ( 20 Marks)

Design the shear reinforcement for the beam shown in Fig. 3 using high yield steel (f,
500 Nmm™) links for the following load cases:
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i) qx =0 (i1) gx = 10 kKNm™ (20 Marks)

OOOOOOOOONOYYY ¢ g, = 10KN M

g — [, =25 N mm™
+ 205 mm + 205 d=547

6m sevegg— 4H25 (A, = 1960 mm?
. . oveg— 4H25 )

Fig 3

QUESTION THREE ( 20 Marks)

(a) State the two principal categories of limit states normally considered in design and
describe what each state entails. (7 Marks)

(b) A reinforced concrete floor subject to an imposed load of 4 KNm™ spans between
brick walls as shown in fig 4. Design the floor for exposure class XC1 assuming the
following material strengths: f.,= 35 Nmm-2 f,= 500 Nmm™. (13 Marks)

¥

150 mm

4250 mm

Fig 4

QUESTION FOUR ( 20 Marks)

A reinforced concrete beam which is 300 mm wide and 600 mm deep is required to
span 6.0 m between the centres of supporting piers 300 mm wide (Fig. 5). The beam
carries dead and imposed loads of 25 kNm™ and 19 kNm™ respectively. Assuming fcu
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=30 Nmm-2, f, = f,,= 500 Nmm™ and the exposure class is XC1 (25mm), design the
beam. (20 Marks)

n -1
m%mmo*_qrwmm h=600

| < g=25kNm"
300-;24- A—p 14 300
. 6m g -
b=300
Section A-A
Fig 5

QUESTION FIVE ( 20 Marks)

Q5. The reinforced concrete beam shown in Fig. 6has an effective span of 9 m and
carries uniformly distributed dead (including self weight of beam) and imposed loads
of 4 and 5 kNm~—1 respectively. Design the bending reinforcement assuming the
following: fcu = 30 Nmm-2 fy = 500 Nmm-~—2 Cover to main steel = 40 m

WVWW‘,‘ qhzﬁkNlTl_1 h=370 mm
A "_ gk = 4 kN I'I'I'1
am
fe—>
b=230 mm
Section A-A
i
FIG 6
(20 Marks)
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