Seat No.:

Date: 17 /06 /2011

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Semester - V Remedial Examination June — 2011

Subject code: 350601
Subject Name: Design of Concrete Structure
Time: 02.30 pm — 05.30 pm
Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is Authentic

Q.1

Q.2

(@)

(a)

(b)1

(b)2

Write answers of following questions along with 1.S. 456 Provisions
/ Design Aid reference.
1. State the span / depth ratio satisfying the control of deflection
for the cantilever beam up to span 10m.
2. State minimum percentage steel required in either direction
in slab when high yield strength deformed bars are used.
3. What should be the maximum horizontal distance between
parallel main reinforcement bars in slabs?
4. What should be the maximum distance measured along
periphery for longitudinal bars of circular R.C. column?
5. State the value of design bond strength in Limit state method

for plain bars in Tension for M3, grade of concrete.

6. State the X, max / d ratio for f; 415 grade of steel.

7. State the nominal cover required to meet durability
requirements for main reinforcement up to 12mm diameter
for mild exposure.

8. State maximum spacing of shear reinforcement in beams.

A singly reinforced R.C.C. beam having rectangular cross section of
size 250mm x 500mm overall is reinforced with 4nos.- 20 mm
diameter bars with clear cover 20mm. Find total factored bending
moment resisted by the beam. Use My, grade of concrete and F. 4;5
grade of steel.

A doubly reinforced rectangular R.C.C. beam having cross section
300mm x 550mm overall, reinforced with 3Nos. — 12mm diameter
as compression steel and 4Nos. - 22mm diameter bars as tension
steel. Determine the total factored bending moment resisted by the
beam. Assume M, grade of concrete and F. 455 grade of steel are
used. The effective top and bottom cover is 50mm.
Design a simply supported rectangular R.C.C.beam of 230mm width
to resist a factored U.D.L. of 32 KN / m. The effective span of a
beam is 4m. Use M, grade of concrete and F. »50 grade of steel.

OR
Determine the development length for a 22mm diameter bar of F 4;5
grade used as compression steel along with M,s grade of concrete.

Determine the flange width of a T-beam having effective span 4m,
breadth of web 250mm and depth of flange 120mm.
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Q.3

Q.3

Q.4

Q.4

Q.5

(b)3

(@)

(b)

(@)

(a)

(@)

(a)

A circular R.C. column of 400mm diameter is reinforced with 8
Nos. 16mm diameter bars of F. 415 grade as longitudinal bars along
with a helical reinforcement of 8mm diameter bar provided with
40mm pitch. Check the diameter and pitch of helical reinforcement
as per L.S. standards.

An R.C.C. T — Beam is having Flange 1800mm wide and 140mm
thick. The effective depth of beam is 500mm and web width is
300mm. Assuming My grade of concrete and F. 50 grade of steel are
used determine Limiting moment of resistance of beam. 3Nos —
22mm diameter bars are used as main steel in the beam.
A circular R.C.C. column is having 400mm diameter and reinforced
with 6 — Nos. 20mm diameter bars as longitudinal reinforcement.
Determine the total factored compressive load carried by column if
M,;s grade of concrete and F. 4;5 grade of steel are used.

OR
Design shear reinforcement using two legged 8mm diameter mild
steel vertical stirrups for a rectengular beam section of size 230mm
x 550mm overall reinforced with 3nos. 22mm diameter plain
straight bars as main steel with 50mm effetive cover.The beam is
carrying a total factored shear force of 140Kn. Assume M, grade of
concrete is used.
Draw a plan and sectional elevation of dog legged stair case showing
all details. Assume suitable dimensions and all other required data
for reinforcement.

Design a slab over a servant room of clear dimension 3m X 7m. The

slab is supported on four walls of 230mm thickness. Assume live

load on slab 3Kn / m® and floor finish 0.7Kn /m”. M, grade of

concrete and F. 415 grade of steel are used. Check the design for

cracking and deflection and shear. Show the reinforcement details

with neat sketch.

State the different methods to increase the ductility of the structure.
OR

Design reinforcement only for a one way continuous slab for a hall

having following details.

(1) Effective span is 3m.

(2) There are such 5 spans over which the slab is continuous.

(3) Live load — 3Kn / m*

(4) Floor finish — 0.9 Kn / m?

(5) My grade of concrete and F. 550 grade of steel are used.

Design the depth and reinforcement only for a slopped footing of

size 2200mm x 2200mm. It is supporting a R.C. column of size

400mm x 400mm. The net upward pressure is 200Kn / m”. Assume

M, grade of concrete and F 4,5 grade of steel are used.

Design a two way simply supported slab for a room of clear size
3.5m x 5m. It is resting over four walls of 300mm thickness. It
carries a superimposed load of 3Kn / m* and floor finish 1Kn / m®.
M, grade of concrete and F. 4;5 grade of steel are used. Assume the
corners are not prevented against uplifting.

Assuming longitudinal reinforcement 1%, design a square R.C.
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Q.5

(@)

column to carry a factored axial compressive load of 2000Kn.
Assume M;s grade of concrete and F. 415 grade of steel are used.
Also design lateral ties for the column.

OR
A R.C. column of size 450mm x 450mm is resting on a pad footing
of size 2500mm X 2500mm x 700mm overall. The footing is
reinforced with 10mm diameter bars of F. 455 grade 16 Nos. with
50mm effective bottom cover in both ways. Check the footing for
one way and two way shear if net upward pressure is 220Kn / m®.
Assume My grade concrete is used.
Draw following sketches.
1. Two views of T — beam showing reinforcement details.
2. Plan of a Two way simply supported slab showing reinforcement

details including torsion reinforcement.
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