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Note: This question paper contains two parts A and B.

8]

Part A is compulsory which carries 25 marks. Answer all questons i Part: A,
Part B consists of 5 Units. Answer any one full guestion from cach it
Each question carries 10 marks

Part- A
(25 Marks)
Differentiate between the working stress and limit state methods of design. 12
Using the stress block parameters, derive the expression for the distance of the line of
action of the compressive force from extreme compression fibre ot the section. 3]
What are the different types of bond fulures of RCC members? (2]
Explain the factors influencing the deflections of RCC beams. [3]
Distinguish between the one-way and two-way slabs. 2]
What are the main parameters influencing the thickness of a two-way slab? [3]
Explain the classification of columns bascd on typ. of reinforcement. el
Explain the structural behavior of short columns and Tong columns. I3
What are the different types of footiu’ P2
Why is it desirable to climinate eccentricity i loading on a footing? [3]
Part-B

(50 Marks)
An RCC beam of span 4.5 m and cross-section 300 mmx S00 mm (overall depth) is
reinforced with 4 bars of {6 mm on compression side. Determine the arca of the tension
reinforcement required to be provided. Also find the sale uniformly distributed load the
beam can carry in addition to the self-weight. Assume a clear cover of 40 mm on both
tension and compression sides. Adopt M25 grade of concrete and Fed 5 sieel. (0]

OR

A Tee-beam slab floor consists of a RC slab of 125 mm thick spanning between the ribs
spaced at 3 m centre-to-centre. The effective span of the beam is 6 m. The service live
load acting on the floor is 3 kN/m? and the floor finish is 1 kN/m~. Design one of the
intermediate T-beams. Use M2S grade of concrete and Fed 15 steel {10]

A rectangular reinforced concrete beam of size 300 mm> <30 mm overall depi s
subjected to an ultimate moment of 125 kNm, a factored shear force ot 75 kN and u
factored torsional moment of 45 kNm. Design the fongitudinal and shear reinforcement.
Use M25 concrete and Fe4 15 steel. [ 10]
OR

A RC simply supported beam of span 5 m and cross-section 300 mm x 500 mm
(Overall depth) is reinforced with 4 bars of 22 mm diameter at a clear cover of 40 mm
The beam is subjected to an imposed live load of 30 kN/m over the eatire span and
dead load of 15 kN/m. Determine the short term deflection and long term deflections of
the beam. Use M 25 grade concrete and Fe 415 steel. [10]
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Design a two-way RC slab of clear dimensions 4 v x 6 m w ith all edees contintius

The slab is subjected to a live load of 4 KN/m” and floor finish of 1.5 kKN/m™. Assume

the width of the supports is 300 mm. Use M20 grade concrete and Fed 15 steel. Sketeh
the reinforcement details. [10)

OR

Design an RCC roof slab covering an area of 8 m x 12 m supported by a 300 mm thick

masonry wall all around and equally spaced intermediate beams of 300 mm wide along

the 8 m direction at 3 m c/c. The slab is subjected to a Tive load of 4 KN/m” and @ dead
load of 1 kKN/m? in addition to self-weight. Use M 20 grade conerete and Fe 415 stecel
(10}

A column of cross-section 450 mm x 450 mm has an effective fength of ST
subjected to a factored axial load of 1000 kN along with factored moments 100 kNm

“and 75 kNm about the two centroidal axes. Design the reinforcement of the column.

Use M20 grade concrete and Fe 415 steel. [10]
OR

Design the reinforcement of a column of cross-section 450 mm x 500 mm. Use the

following data: Lex =6 m, Ley = 5.7 m. Py = 1800 kN, My = 75 kNm at top and 60 kNm

at bottom and My, = 60 kNm at top and 45 KNm at bottom. The colurn s ber into

double curvature. Adopt M 30 grade concrete and Fe 415 steel. [10]

Design a square footing to support a column of size 500 mm x 500 mm subjected to an
axial load of 1500 kN. Adopt thc safe bearing capacity of the soil is 175 KN/m'. Use
M25 grade of concrete and Fe 415 steel. [10]
OR
Design a RCC combined footing for two volumns focated 4 m apart. [he sizes o the
columns are 450 mm x 430 mm and 300 mm x 500 mm and tansfernng axial loads
800 kN and 1000 kN respectively. The centre of 450 mm column is 0.5 m from the
property line. The safe bearing capucity of the soil is 180 KN/m”. Use M 25 erade
concrete and Fe 415 steel. 10|
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