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B.TECH.
(SEM Y1) THEORY EXAMINATION 2008-19
DESIGN OF STRUCTURE-IN
Timie: 3 Howirs Total Marks: 70

Note: 1. Attempt all Sections. If you require any nussing data, choose suitably.
2. Use of IS 456 2000 is permitted.

SECTION A
1. Attempt all questions in brief. 2xT=14

a.  Find the depth of neutral axis and lever arm for a balanced section of a singly
reinforced beam using M20 and Plain steel by WSM.

b.  Draw the strain diagram of a singly reinforced beam for LSM.

C. Give two examples of structures subjected to torsional moments.

d. Why helical reinforcement better than lateral ties in circular column?

€. What is the difference between Main bars and distribution bars in slab?

f. Draw the diagram of Counterfort retaining wall.

£ What are the uses of shear key in retaiming wall?

SECTION B
2. Attempy any three of the following: Txi=11

a. ind the moment of resistancé of an R.C.C. cantilever beam ¢f 300mm width

apd 500 mm effective depth;-rfeinforced with 2 bars of 16 diameter. Use
- - mg its self weight
. if the span of the beam is 2 m. Use Working Stress Method and désign.

b.  Write the steps fordesign of shear reinforcement for a beam.

¢.  Find the reinforeement for a lintel for a window opening of 2.1 m wide . The
window is céntrally located in a 300mm thick brck wall , the height of the
masonry above the lintel3m. Use M20 concrete and Fed15 steel . Unit weight
of masonry =19 kN/m? -

d.  Wnte the functions of Longitudinal reinforcement and transverse reinforcement
for column.

e A brick masonry wall 230 mm thick carcies a load of 370 kN/m inclusive of its
own weight.,, The bearing capacity 6f]soil is 151 kN/m” at 1 m depth . Design
the footing of the wall. Use M20 concrete and Fed15 steel.

SECTION C
3. Attempt any one part of the following: Txl=7

{a)  Wnite design steps of Doubly reinforced beam by WSM. The Span of the beam
is [, size of beam (b x d), loading on the beam and grade of concrete and steel
are known.

(b) A rectangular renforced concrete beam is simply supported on two masonry
wall 230 mm thack and 6 m span center to center. The beam 15 carrving an
imposed load of 15 kN/m . Design the beam and check only for deflection. Use
M25 concrete and Fed15 steel. Take effective cover 50 mm.

4. Attempt any ong part of the following: Txl=7

(a) A rectangular simply supported beam 3(Mmm x 500 mm spanmng over 5 m 18
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subjected to a maximum moment of 150 kNm at the mid span . The beam is

reinforced with four bars of 25 mm diameter, on the tension side at an effective
depth of 450 mm . The bars are spaced at 50 mm cenire to centre . Check the
beam for serviceability limit state of cracking . If M20 and Fed15 steel 15 used.

{b)  Design a cantilever slab for chajja of an overhang 1.1 m . The imposed load on
slab is 1 kN/m® and weight of finishing is 0.8KN/m”. Use M20 concrete and
Fed13 steel. Also check for shear.

5 Attempt any one part of the following: Txl=7

(a) Design a column of size 430mm x 600mm and having 3 m unsupported length.
The column is subjected to a ultimate load of 3000kN and is effectively held in
position but not restramned aganst rotaton. Use M20 concrete and Fed15 steel.
Draw the sketch also.

(b)  Write the design steps for Isolated square footing of a column.

6. Attempt anv ang part of the following: Txl=7

{a) Draw the structural behavior of a combined footing with L-section , Plan and
section at column.

(b) Design a combined footing for two columns 500mm x500mm each ., 5 m apart
center to center of column carrying a load of 1600 kN each. The width
restrction is 2.4 m. The safe beanng capacity is 200 kN/m® . Use M25 concrete
and Fed135 steel. Check depth for B.M. Criteria, and one way shear criteria.

T Attempt any one pnrt of the fn]luwiug: Txl=7

(a) —

(b)
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