50, will Beated as malpractice.

1y draw diagonal cross lines on the remaining blank pag
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USN 10CV/CTS52
Fifth Semester B.E. Degree Examination,wjﬁwr‘le/July 2015
Design of RCC Structural Elements
Time: 3 hrs. Max. Marks: 1%
Note: 1. Answer any FIVE full questions, selecting

_atleast TWO questions from each part. {:; V%
2. Use of IS456-2000 and SP-16 is permitted. D
3. Assume missing data, if any, suitably. m%
St
PART - A
1

What is meant by normal distribution in statistics and what is the r%‘%@shm between mean
value and characteristic value in such distribution assuming 5% confidence limit? (05 Marks)
Derive an expression for limiting values of x,/d ratio from basic for different grades of steel

used in RCC beam design. What is their importance? ¢ ,«%,@W (05 Marks)
For a given data of a beam subjected to bending show that

X, 6.68M | . o o [

4 =12- \/(1 2)2 - (f b’ ) Data: b, d My, f a@jﬁy - (05 Marks)

Explain the terms balanced, over-reinforced EE%der reinforced section in beam subjected

to flexure with neat sketches. Which of thesé'should be recommended in design? And why?
¢ (05 Marks)

Determine the flexural steel reinforcement at mid span for a simply supported beam of
effective span of 5.25m. The characteristic dead and live loads shall be 15kN/m and
20 kN/m respectively. The cross sectional dimensions are width is 300mm and effective
depth is 675mm. Adopt Mgmgrade concrete and Fe415 grade steel. (10 Marks)
A RC beam of sectio Q@(‘)mm x 500mm overall dimension is reinforced with 5 bars of
25mm diameter on ;eiﬁébn side and 5 bars of 12mm diameter on compression side with an
effective cores of 56mm for both. Determine the ultimate moment of resistance of the
section. Adopt M5 grade concrete and Fe415 grade steel. (10 Marks)
d'/d 0.15 0.10
Fe415, fsc | 342 N/mm” | 353 N/mm’

Determine the ultimate shear strength of the suppdrt section of a RC beam with following
data: width, b = 300mm, effective depth, d = 600mm, Ay = 4 bars of 25mm ¢, 8mm ¢ 2
legged vertical stirrups at 150mm c/c, 2 bars of 25mm ¢ are bentup at 45° near the support.

Adopt Mys grade concrete and Fe415 grade steel. (10 Marks)
Determine the ultimate moment of resistance of flanged beam as shown in Fig.Q.3(b). Adopt
M, grade concrete and Fe415 grade steel. (10 Marks)
*__. {000 mm
"‘m mm
J50mm
A’;;ﬁ%ﬁgi Somm
. 300mm
Fig.Q.3(b)
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A simply supported RC beam supports a service live load-of-8:kN/m over a clear span of
3m. Support width is 200mm. Adopt Mg grade concrete and Fe415 grade steel. Design the
beam for flexure and shear. Check the beam depth for control of deflection using empirical
method. Sketch the reinforcement details. (20 Marks)

PART -B »Q)
Design a two way slab of 5Sm x 7m (clear dimensions) with all four edges discongigg&)é and

corners held down. The slab has a support width of 300mm on all the four edges~The live

load on the slab is 3kN/m’. Adopt M,s grade concrete and Fe415 steel g@Sketch the

reinforcement details. % (20 Marks)
N

Design a circular pin ended column of 400mm diameter with hﬁi&}reinforcement, with
unsupported length of 4m. The column is to carry a factored axi {6ad of 1500kN. Adopt
My grade concrete and Fe415 grade steel. Sketch the reinforcer *“ details. (10 Marks)
ARC column of size 300mm x 400mm has an unsupported-ieng h of 3m and effective length
3.6m. Determine the longitudinal steel and transverse s, if the column is subjected to a
factored load of P, = 1000 kN and M, = 210 kN-m;:Adopt Mas grade concrete and Fe415
grade steel. Assume d’ = 60mm. Sketch the reinforcement details. (10 Marks)

Design an isolated rectangular footing of uniform depth for the column size of
230mm x 300mm supporting an axial service load of 850kN-m. The safe bearing capacity of
soil is 150kN/m’. Adopt My grade co%zcrgfé and Fe415 grade steel. Sketch the reinforcement
details. e (20 Marks)
QO |
Design a dog legged staircaser):fQMuilding in which the vertical distance between floors is
3.5m. The stair hall measurés*2.1m x 5.0m. Take live load of 2 kN/m’. The flights are
supported on 230mm walls at the ends of outer edges of landing slab, so that it spans in the
direction of going. Adop My, grade concrete and Fe415 grade steel. Sketch the
reinforcement details. (20 Marks)
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