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[5464]-502A
T.Y. B.Arch. (End Semester)

THEORY OF STRUCTURES - V
(2015 Pattern)

Time : 3 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Solve any 3 questions from each section.
2) Figures to the right indicate full marks.
3) Assume suitable data, if required. Mention the assumption.
4) Use M20 grade concrete & Fe500 grade steel & Limit state design method

for RCC design.
5) Every RCC design shall be accompanied by the relevant schedule & sketch.
6) Use of Non-programmable scientific calculator is allowed.

P3699

SECTION - I
Q1) W.r.t. the attached framing plan, design the beam B2 as a typical 230 wide

T-beam. Restrict the beam depth to 650 mm. Assume slab thickness as
140 mm. Take a floor finish load of 1.5 kN/m2 while a live load of 4 kN/m2.
Design the beam for flexure. Also design the shear stirrups. Conclude the
design with a schedule & a sketch of the reinforcement. [12]

Design Shear strength of concrete (τC) N/mm2

100 Ast/bd For M20 grade concrete
≤0.15 0.28
0.25 0.36
0.50 0.48
0.75 0.56
1.00 0.62
1.25 0.67
1.50 0.72
1.75 0.75
2.00 0.79
2.25 0.81
2.50 0.82
2.75 0.82
≥3.00 0.82

SEAT No. :

P.T.O.
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Q2) W.r.t. the attached framing plan, Design the slabs S1, as continuous one way
slabs, for the main hall measuring 12.0 m × 7.6 m., supported on 2 nos. 230
wide intermediate T-beams & 2 nos. 230 wide end L-beams. Take a floor
finish load of 1.5 kN/m2 while a live load of 4 kN/m2. Conclude the design
with a schedule & a sketch of the reinforcement. [11]

Q3) a) W.r.t. the attached framing plan, make neat & proportionate sketches of
both the types of sections, as per the schedule given below. [6]

Slab Depth Steel @ long span Steel @ short span Remark
Waist slab supported

S4 230 16 Tor @ 150 c/c 8 Tor @ 190 c/c on 230 wide beams
on outer edges of

both landings
Waist slab supported

S5 160 16 Tor @ 220 c/c 8 Tor @ 270 c/c on  230 wide beams
on inner edges of

both landings

b) Attempt any 2 of the following. Support the explanation with sketches.[6]
i) Explain the terms,

a) Ribbed slab,
b) Coffered slab &
c) Waffle slab.

ii) Write a short note on various types of piles and their structural
action.

iii) What are the assumptions of Rankine's theory of Earth pressure?
iv) Sketch the BMD of a typical combined footing. Also show the

reinforcement details of the same.

Q4) a) A pre-stressed beam of cross section 300 × 750 is carrying an UDL of
40 kN/m inclusive of its self weight, over an effective simply supported
span of 9.70 m. It is pre-stressed using tendons placed at 265 mm from
the beam bottom, and supplying a pre-stressing force of 2100 kN.
Calculate maximum fibre stresses in the beam at, i) Mid span & ii) End
supports. [8]

b) Explain the concept of pre-stressing. How does post-tensioning method
differ from pre-tensioning in pre-stressed concrete.? Sketch the common
types of sections used in pre-stressing. [4]
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SECTION - II
Q5) a) W.r.t. the attached framing plan, due to headroom considerations, the

depth of the 230 wide beam B6, is to be restricted to 500 mm. Design
the beam as doubly reinforced, to take a load of 35kN/m over the span
of 6.30 m. Design for flexure only. Design of shear stirrups not required.
Conclude the design with a schedule & a sketch of the reinforcement.[9]

d ' /d e
0.05 0.10 0.15 0.20

fsc (N/mm2) for  424 412 395 370
Fe500

b) Explain in what cases, a doubly reinforced beam is required. [3]

Q6) a) Check the stability w.r.t. i) Overturning & ii) Sliding of a mass retaining
wall, retaining soil on its vertical face, as per the following data.
Wall dimensions. Top width - 1000mm, Height - 5000mm, Bottom
width - 0.6 h
Densities : Soil - 16 kN/m3. Masonry - 24 kN/m3

Soil data; Angle of repose - 32°, Coefficient of friction -0.60. [9]
b) Explain the criteria of safety for maximum & minimum pressure on base

of a mass retaining wall. Also sketch an annotated sample pressure diagram
on base. [3]

Q7) W.r.t. the attached framing plan, considering the building to be P + 5 floors,
calculate the load on the column Cl on every floor. Design the column Cl in
the 2nd floor considering 1.5% steel, one side as 230 mm. and also in the 1st

floor keeping the same size as that of 2nd floor, but changing steel percentage.
Assume load on beam B2 as 33 kN/m, while that on B5 as 28 kN/m. Conclude
the designs with a schedule & a sketch of the reinforcement of each. [12]

Q8) a) Two columns of size 300 × 300 and 450 × 450 which are spaced apart at
a distance of 1.85 m c/c are carrying a load of 1000 kN and 1600 kN
respectively. Design the combined footing for the same to be resting on
a soil of SBC 230 kN/m2. Derive the dimensions of the footing in plan
only, by taking the length of the footing, as twice its width. [7]

b) Explain raft foundation in terms of i) Need, ii) Types. [4]
OR

Design an isolated pad footing resting on a soil of SBC 230 kN/m2 to carry a
load of 1300 kN in a column of cross sectional size 300 × 750. Check the
footing for single shear only. Sketch the reinforcement detail. [11]
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