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SECTION A (COMPULSORY)
Question one (30 marks) {COMPULSORY?}
A simply supported beam 7.5m long 700x250mm caries an ultimate load of 45kN/m.
The beam is connected to the column supporting the beam as a portal frame. The

following are the bending moment and shear force diagrams
BENDING MOMENT (kN . m)

/4 - 166.384 kN.m

- 166.384 kN.m

g & ey

SHEAR FORCE (KN)

168.75kN. m ™=

~Jl —168.75KN.m
Given fe,=40N/mm2, and f,=460N/mm?, and a cover of 25mm calculate:
|.  Design the required main steel for the beam (10 marks)
. Check for shear and calculate the link spacing (8marks)
. Sketch the beam reinforcement (7 marks)
IV. Prepare a bar bending schedule for the beam (5 marks)
SECTION B (ATTEMPT ANY TWO QUESTIONS)
Question two (20 marks)
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For the single flight staircase (waist=175mm) in Fig.Q2, Given exira deadload due to
finishes = 0.5kN/m2 and a live load of 4.0 kN/m2, characteristic strengths of concrete fek
=30 N/mm?, steel fx =500 N/mm?2. Cover =20mm

Page 2 of 5



MAIN EXAM 2021/2022 CSES1

o Calculate the reinforcement requirement for the staircase (9 marks)
o Check for deflection of the staircase (2 marks)
o Sketfch the reinforcement for the staircase. (5 marks)
e Prepare a bar bending schedule for the staircase reinforcement (4marks)

Question three (20 marks)
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FIG. Q3.a

The loading on the one-way slab bay produces moments as follows, End spans 11.7
kN.m, Interior span=3.66 kN.m and first interior support -14.63kN.m.
REQUIRED AREA OF STEEL

186mm?/m 186mntf/m

A_A
T =F

186mn/m 186mmf/m
Using Fig.Q3 and given the slab is 150mm thick, and the imposed load is 3.0 kN/m?2,
cover =20mm, f=30N/mm2 . Do the following. Hint ensure to check As,nin
e Sketch the steel reinforcement for the panel showing clearly the B1,T1, B2
and T2 bars (12 Marks)
e Prepared a bar bending schedule (8 marks)
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Question four (20 marks)

1200mm

RC roof

3000mm

1200mm

= - Second floor
Fig. Q4

3000mm

/ First floor
3000mm

s Ground floor

Consider a 400x400mm column on grid line B (Fig Q3.a). Defermine the following if
the cross-section of the building is as Fig.Q4. All floor slabs are 150mm thick RC
including the RC roof. Take the 1200mm high external wall to be natural stone of
density 19kN/m3. Sail bearing pressure =300kN/m?2. The live load = 3.0 kN/m2. Take
fyr=500N/mm?, f=30 N/mm?2, cover=20mm. Take the secondary beams 10 be
400x200mm. Assume a dead load of 160kN for the foundation, starter column and

soil.

a) Calculate the loading per floor in kN for both live load and dead load. Show
the foundation loads both dead and live loads (8 marks)

b) Design the foundation reinforcement for the foundation B. No need to shear
checks (8 marks)

c) Skefch the foundation reinforcement (2 marks)

d) Prepare a bar bending schedule for the reinforcement (2 marks)

END -
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