Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGG.- V" SEMESTER-EXAMINATION - JUNE- 2012

Subject code: 350601/2350601 Date: 04/06/2012
Subject Name: Design of concrete structure
Time: 10:30 am — 01:30 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 considered to be Authentic

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

Q.1 (a)  Write answers of following questions along with IS 456 provisions / Design 08
aid references, if any.
1. Explain importance of use of reinforcement in concrete structures.
Explain Limit state of serviceability.
Define characteristic strength of steel & concrete.
Define balanced section of beam.
Calculate flexural strength & Modulus of elasticity for M-25
concrete.
6. Explain effective span of simply supported beam & slab.
7. What is minimum reinforcement for slab?
8. Define & explain development length.
(b)  Find the M.R. of a singly reinforced concrete beam of 200 mm width & 400 06
mm effective depth, reinforced with 3-16 mm diameter bars of Fe-415 steel.
Take M-20 concrete.

ARl

Q.2

(@) A beam 250 mm x 500 mm effectively deep is doubly reinforced with 2-16 08
mm diameter compression steel and 4-25 mm diameter tension steel.
Effective cover of both sides is 50 mm. Use M-20 concrete and Fe-415 grade
steel bars. Find M.R. of the beam.

(b) A beam simply supported over an effective span of 7 m carries a live load of 06
20 Kn/m. Design the beam, using M-20 concrete and HYSD bars of grade
Fe-415. Keep the width equal to half the effective depth. Assume unit

weight of concrete as 25 Kn/m’.

OR

(b)  (1). A simply supported beam having 6 m span and 300 mm x 500 mm 03
effective, is reinforced with 4-20 mm diameter bars & 2-10 mm diameter
anchor bars. Check the beam for control of deflection, using M-20 concrete
and HYSD bars of grade Fe-415.
(2). Find development length for 20 mm diameter bar in compression., using 03
M-20 concrete and Fe-415 grade steel.

Q.3

(@) A reinforced concrete T-beam has the following data: 08
Width of flange = 1600 mm, effective depth = 350 mm
Thickness of flange = 105 mm, Width of web =250 mm
Grade of concrete = M-20, Grade of steel = Fe-500.
Determine (1) Limiting M.R. (2) Limiting area of tensile steel.

(b) A rectangular column 300 mm x 500 mm is reinforced with 4-25 mm 06
diameter + 4-20 mm diameter longitudinal bars. The effective length of
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Q.3

Q.4

Q.5

Q.5

column is 3.6 m. Design the lateral ties for column. Also calculate the load
carrying capacity for the column, using M-20 concrete and HYSD bars of
grade Fe-415.

OR
A reinforced concrete beam 250 mm x 400 mm effective, is subjected to
ultimate design shear force of 150 Kn at the critical section near support. The
tensile reinforcecment at the section near support is 0.5 %. Design the shear
stirrups near the supports.Also design minimum shear reinforcement at the
mid span. Use M-20 concrete & Fe-250 grade bars.
Assuming suitable data, draw plan & sectional elevation of dog legged stair
case.

Design a R.C. slab for a room having inside dimensions 3 m x 7 m. The
thickness of supporting wall is 300 mm. The slab carries 75 mm thick lime
concrete at itss top, the unit weight of which may be taken as 20 Kn/m’. The

live load on the slab may be taken as 2 Kn/m®. Assume the slab to be simply

supported at the ends. Use M-20 concrete and Fe-415 steel. Check only for
development length.
Define & explain ductility of structures.

OR
Design only reinforcement for continuous R.C. slab for a hall 6.5 m wide &
13.5 m long. The slab is supported on RCC beams, each 240 mm wide which
are monolithic. The ends of the slab are supported on walls, 300 mm wide.
Actual DL = 4.25 Kn/m® & LL = 2 Kn/m’. Use M-20 concrete & Fe-415
steel. Do not check the slab.

A RC column of size 500 mm x 500 mm is supported by slopped footing of

size 2100 mm x 2100 mm. The net upward pressure is 270 Kn/m?. Find out
the depth of footing & design the reinforcement for footing.

Design a two way simply supported slab 3 m x 3.5 m clear span, supported
on 300 mm wide walls on all four sides. Assume live load 5 Kn/m” & floor
finish 1 Kn/m?* Use M-20 concrete & Fe-415 steel. Corners are held down.
Check the slab for deflection only. Draw cross section of slab.
Design a short axially loaded square column, 500 mm x 500 mm for a
service load of 2000 Kn. Use M-20 concrete & Fe-415 steel.

OR
A pad footing of size 2500 mm x 2500 mm x 525 mm overall, is supporting
a RC column of size 500 mm x 500 mm. The footing is reinforced with 12
mm diameter @ 145 mm c/c Fe-415 steel with 50 mm clear bottom cover in
both ways Net upward pressure is 180 Kn/m”. Check the footing for one way
& two way shear. Assume M-20 grade of concrete.
(1). Explain short column & minimum eccentricity of column.
(2). Explain under reinforced and over reinforced section of beam with
sketch.
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QA Yol wal Sause wWlaell Al Adla .
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