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Instructions:
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AR ol Sl

(@)

(@)

(b)

Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

English version is Authentic.

Use of L.S. 456-2000, Design aid (SP-16) and L.S. 875-1987-Part-1 &
Part-2 are permitted.

Answer the following:

1. Explain the necessity of steel reinforcement in RCC structures. Also calculate

flexural strength & modulus of elasticity for My, concrete.

2. What is the minimum eccentricity of column? Also write the minimum &

maximum % of longitudinal steel & minimum numbers of bars in
rectangular & circular column as per IS?

3. What is the minimum % of steel and the minimum shear reinforcement
requirement in beam as per IS? Also explain IS provision for effective span
for continuous beam or slab.

Design a rectangular RC beam having width 250 mm, simply supported with

effective span of 4.5 m. It is loaded with a UDL of 20 Kn/m including of self

weight. Use M»¢ concrete & Fe 415 steel. Check the beam for maximum &
minimum steel and deflection.

Determine factored moment for the T beam with following dimensions.

1. Width of flange: 1700 mm.
Depth of flange: 110 mm.
Breadth of web: 250 mm.
Effective depth: 440 mm.
Tension steel: 4 — 25 mm diameter.

6. Use My, concrete & Fess steel.
Design a simply supported slab resting on 300 mm wide brick masonry for a clear
room dimension 3 m x 8.5 m. Assume floor finish of 0.8 Kn/m? & live load of
3.5 Kn/m?. Use Mo concrete & Fey;s steel. Check the slab for deflection and
development length. Also draw plan and cross sectional view of slab showing
complete reinforcement details.

N

OR
A one way continuous slab of 120 mm thickness resting on 250 mm wide
supports spaced at 3.2 m c/c. Considering live load as 3 Kn/m” & floor finish as
0.6 Kn/m?, design the reinforcements for span moments & support moments.
Assume four spans of the slab. Use M, concrete & Fess steel. Check the slab for
development length & limit state of serviceability. Also draw the section of slab,
with complete reinforcement details.
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Design a two way simply supported slab, supported on 300 mm wide walls on all
four sides. Clear dimension of slab is 3.2 m x 4.2 m. Assume live load as 4
Kn/m? & floor finish as 0.5 Kn/m>. Corners are not held down. Use M, concrete
& Feq5 steel. Check the slab for shear and deflection, both in short direction.
Draw c/s of slab along both directions with full reinforcement details.
A doubly reinforced beam 300mm x 500 mm in section is subjected to a factored
moment of 250 Kn.m Find numbers of 16 mm diameter bars to be provided as
tension & compression reinforcement. Take effective cover as 40 mm on both
sides. Use My, concrete & Feys steel.

OR
Design a two way simply supported slab, supported on 300 mm wide walls on all
four sides. Clear dimension of slab is 3.0 m x 3.5 m. Assume live load as 5
Kn/m? & floor finish as 0.8 Kn/m?. Corners are held down. Use M5 concrete &
Fey;s steel. Check the slab for development length only, for short direction. Draw
c/s of slab along both directions with full reinforcement details.
Design a short square column for an axial compressive factored load of 1600 Kn.
Use M;s concrete & Feys steel. Use minimum % for longitudinal steel. Also
design lateral ties. Sketch the details of reinforcement.

Design an isolated square slopped footing for a square column of size 450 mm x
450 mm. for an axial factored load of 1600 Kn. Use M, concrete & Feys steel.

The S.B.C of soil is 200 Kn/m”. Check only for one way & two way shear.

Answer the following

1. With the help of sketches, explain singly reinforced and doubly reinforced
beams.

2. Calculate limiting moment of resistance and area of steel for a singly
reinforced beam section 200 mm wide & 400 mm effective depth. Use My
concrete & Fey 5 steel.

OR

Design an isolated square slopped footing for a square column of size 500 mm x

500 mm. for an axial factored load of 1500 Kn. Use M»q concrete & Feys steel.

The S.B.C of soil is 180 Kn/m”. Check only for cracking & development length.

A singly RC beam of size 320 mm x 560 mm is reinforced with 4 —22 mm

diameter bars at an effective cover of 40 mm. Determine superimposed load the

beam can carry if it is simply supported on 6.4 m span. Use My, concrete & Fey;s
steel.

Using the data given below, draw plan & sectional elevation of a dog legged stair
case.
I- Stair cabin: 5000 mm x 3000 mm.
2- Cabin walls: 350 mm thick.
3- Landing: 1200 mm x 3000 mm on both sides.
4- Risers: 12 nos. of 150 mm each.
5- Treads: 11 nos. of 250 mm each.
6- Main reinforcement: 12 mm diameter (@ 120 mm c/c.
7- Distribution steel: 8 mm diameter @ 200 mm c/c.
8- Thickness of waist slab: 170 mm
9- Thickness of landing slab: 130 mm.
Answer the following:
1. With sketches explain balanced section and under reinforced section.
2. Determine development length in limit state method, for 20 mm diameter Fess
grade steel bars in compression and concrete grade Mj.
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A RCC beam 350 mm x 650 mm deep (eff) is reinforced with 5 — 20 mm
diameter as tension reinforcement, out of which 2 — 20 mm diameter bars are bent
up near the supports. If the beam has to resist a design shear force of 400 Kn,
design shear reinforcement in form of 8 mm diameter two legged vertical stirrups
of grade Feyso,
Define ductility and explain scope of ductile detailing and method of improving
ductility of structure.
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