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REGULATIONS 2008
FIFTH SEMESTER
CE 55 — DESIGN OF RC ELEMENTS
CIVIL ENGINEERING
Time: Three Hours g ¢ Maximum: 100 marks

ANSWER ALL GUESTIONS
PART-A (10x2=20 ma;fks)

1. Differentiate between LSM and WSM.

2. Derive the equation foF\ﬁnding neutral axis of a single
reinforced beam by WSM?

3. Draw §ttes’$”majr; curve%r mild steel.

4. What a:re\the assumptions regarding strain while
analyzini a beam by LSM?

5.  Write down the coddl provisions for providing shear
reinforcement in beams.

Write the fotmﬁiae for finding development length.
Differentiate between long and short columns.

What is mean by effective length of column?
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Show the critical section for punching and one way shear
failure in isolated footing.

10. What are the situations in which combined footings are
preferred to isolated footing?
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PART-B (5x16=80 marks)

A rectangular beam section of 300mm width
and 500mm effective depth is reinforced with
4X18mm dia tension bars. Determine the
stresses induced in the top compression fiber of
the concrete and tension steel when subjected
to moment of 50kNm. Consider concrete of
grade M 20, steel of grade Fe 415, Adopt WSM.

Or

A rectangular beam section of 300 mm width
and 450 mm effective depth is reinforced with
4X16 mm ‘dix tension bars. Determine the
moment of resistance of the section and also
deterntine the size of the section if it is
‘subjected to bending ‘moment of T5KNM.

+Consider concrete of grade M 20, steel grade of

Fe 415, Adopt WSM.

Analyse a rectangular beam section of 300mm
width and 500mm effective depth to determine
the ultimate moment of resistance for two
cases of tension reinforcement.

@ 4x16 mm dia and

(i)  4x22 mm dia.

(1
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Consider concrete of grade M20 and steel of
grade Fe 415, Adopt LSM.

Or

Design a simply supported R.C.C slab for roof
of hall 4m x 10m (inside dimension) with
230mm walls all around. Assume a live load of
4 kN/m* and finish’1 kN/m?. Use grade 25
concrete and Fe 4/15 steel. Adopt LSM.

Determine the réinforcement required for a
rectangulax:./ Bea\m section with the following
data:

Size of bean; ™~ (:bxb;O cm

Congfete gi‘m}é M 20

(ﬁiarac“terist\ic strength of steel 415N/mm?
Fac\tored‘sheai’ force 100 ‘KN

Factored fors(onél moment 55KN. m
factored bénding :moment 135 KN.m. Assume
25mm dia-bars with 25mm cover.

Or

Determine the anchorage length of bars at the
simply supported end of reinforced concrete
beam of size 500x300(effective) reinforced with
3x20mm dia bars supported by column size
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300x300, if it is subjected to an ultimate shear
force of 300kN at the centre of support.
Consider concrete of grade M20 and steel of
grade Fe 415. Use LSM,

Determine the ultimate lead carrying capacity
of a circular column gection of 400mm
diameter reinforced with 6x25 mm ¢ bars
adequately tied either with (1) (ii)

) Lateral ties or
(it} Spirals. Consider concrete of grade M25
and steel of grade Fe 415.
‘ Or

Determme the 1e1nforcemem to be provided in (
a c!.rcular eolumn with Helical reinforcement
for the followmg data

Diameter r}fcolumn 50cm

Grade of céncre;e M 20

Characteristic strength of bars 415N/mm?
Factored load 2000kN

Factored moment 150 kN.m

(Assume  moment due to minimum

eccentricity to be less than the actual moment)

4




[image: image5.png]15.

(@)

)

Design a plain concrete square footing for a
250mm *250 mm column subjected to an axial
load of 500 kN at service state. Consider,
Weight of soil, W, = 20kN/m?

Angle of repose, @=30°

Allowable bearing capacity of soil, =150
kN/m?

Concrete of grade M. 20 and steel of grade Fe
415.

7
© Or

Design a footing for a 580x330mm column
using 20mm bars dowels to transmit
characteristic loads of 600 kN dead load and
400 kN as live load to a foundation with safe
bearing capsc{ty of.1 20°kN/m?, Assume grade
20 conciete and Fe 415 steel.
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