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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER-IV ¢« EXAMINATION — SUMMER - 2014
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Subject Name: Structural Design and Drafting
Time: 10:30 am - 01:00 pm Total Marks: 70
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Attempt all questions.

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

English version is considered to be Authentic.

1. Write the aadvantages of RCC structures. (03)
2. Explain various methods of design of RCC structures. (04)
Answer the following questions as per 1S: 456-2000.
1. Give the value of nominal concrete cover to reinforcement for severe
exposure condition.
2. Give the value of minimum reinforcement in the slab.
3. What re minimum number of the longitudinal bar for rectangular and
square column?
4. Write the equation to calculate minimum shear reinforcement in beam.
5. What is value of diameter of lateral tie?
6. Give the specification for minimum spacing of main reinforcement
bars in slab.
7. Give the equation to calculate minimum eccentricity of column.

Find the moment of resistance of a singly reinforced concrete beam of 200
mm width and 400 mm effective depth, reinforced with 4 bars of 16mm
diameter. Use M20 grade of concrete and Fe415 grade of steel.
Design one way simply supported slab having effective span 3.2 m. it is
subjected to total load of 4.5 KN/m?. Use M20 grade of concrete and Fe415
grade of steel. Check for shear is not required.

OR
Design balanced singly reinforced concrete beam section for applied moment
of 60 KN-m. The width of beam is limited to 175 mm. Use M20 grade of
concrete and Fe415 grade of steel.

Draw the sketches of reinforcement details of retaining wall and singly
reinforced beam.
A concrete column is reinforced with 4 bars of 20 mm diameter. Determine
the ultimate load capacity of column if size of the column is 450 mm x 450
mm. Use M20 grade of concrete and Fe415 grade of steel. What will be
allowable service load?

OR
Design a short axially loaded square column of 500 mm x 500 mm for the
service load of 2000 KN. Use M20 grade of concrete and Fe415 grade of
steel.
A rectangular beam 300 mm wide and 450 mm effective depth is reinforced
with 4- 20 mm diameter bars. Find the spacing of 8 mm diameter two legged
stirrups for a for factored shear of 200 KN.

Design an isolated footing of uniform thickness of a reinforced concrete
column having cross section 500 mm x 500mm and bearing vertical load of
600 KN. The safe bearing capacity of soil may be taken as 120 KN/m?. Use
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M20 grade of concrete and Fe415 grade of steel. Check for shear is not
necessary.
An ISA 125 x 75 x 8 mm is carrying an axial tensile force of 150 KN with
longer leg connected to gusset plate 10 mm thickness. Design the joint using
M 20 bolts of 4.6 grade and Fe 410 plate.

OR
Explain the procedure to check one way shear and two way shear in case of
isolated footing.
Draw the sketches of different types of welded connections.

From the following details of a roof truss find out Dead load and live load per
panel point.

1. Span=12mand Rise =3 m

2. Spacing of roof truss = 4 m and Total no of panels = 6

3. Roof covering material = A.C Sheets.

4. Height from G.L. =10 m

Draw neat sketch of various types of roof truss and Details of elements of roof
truss.
OR
Explain advantages and disadvantages of welding.
Determine wind load per panel point for roof truss located at Surat having
following data:
Span =12 m and Pitch = 1: 4 and Total no of panels =8
Height from ground = 15 m and Spacing of roof truss = 4 m
Permeability — normal.
Probable design life of structure = 50 years
Topography factor =1
Terrain category -1, class B
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