Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER IV~ « EXAMINATION - WINTER - 2017

Subject Code: 341301 Date: 03-11-2017
Subject Name: Structural design and drafting
Time: 2.30 pm to 5.00 pm Total Marks: 70

Instructions:

Attempt all questions.

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

Each question carry equal marks (14 marks)

IS 456-2007, IS 800-1984 and steel table is permitted.
English version is authentic.
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Q.1 (@ Answer the following questions. 07
1) State the value of minimum % of steel for slab.
2) State the value of partial safety factor of dead load.
3) Define characteristic load.
4) Define limit state.
5) State the value of diameter of rivet hole for 16mm diameter rivet.
6) State the value of permissible stress for axial compression.
7) What is the slenderness ratio for compressive member of roof truss?
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(b)  Answer the following questions 07
1) Enlist the types of limit state.
2) Define singly R.C beam.
3) Define characteristic strength.
4) What is the effective span for simply supported beam?
5) Define doubly R.C beam.
6) Write span/effective depth ratio for cantilever beam for span up to 10m
for deflection check.
7) Write formula to calculate radius of gyration.
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A singly rc beam 230mm wide and 380mm effective depth is reinforced with

3 nos. of 16mm diameter bars. Calculate moment of resistance. Use M20
concrete and Fe 415 steel grades.
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Calculate main steel required for a rectangular doubly beam 230 X 530mm
effective depth for the factored bending moment 280 kN-m by using design
aids. Use M20 concrete and Fe 415 steel grades. Take effective cover is 40mm
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OR
Design a rectangular rc beam simply supported over an effective span of 4m
and loaded with service load of 20kN/m including of self-weight. Assume
width of the beam is 230mm. Use M20 concrete and Fe 415 steel grades.
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Differentiate between one way slab and two way slab.
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A room size of 3.3 X 7.0 m supported on a 230mm thick masonry wall.
Assume floor finish 1 kN/m 2 and live load 2 kN/m?. Use M20 concrete and Fe
415 steel grades. Design one way slab. Check for deflection only. Also draw
neat sketch with necessary details.
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OR
Differentiate between singly and doubly R.C beams.
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A simply supported beam 230 X 380 mm effective and 4.5m effective span is
subjected to factored uniformly distributed load of 35 kN/m including self-
weight. The beam is reinforced by 4 nos. of 16mm diameter steel bars. Design
shear reinforcement for this beam. Use M20 concrete and Fe 415 steel grades.
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Explain procedure to determine dead load per panel point of roof truss.
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A RCC short column square in section has to resist a factored load of 1800
kN. Assume 1.8 % of longitudinal steel. Determine size of square column,
longitudinal steel, pitch and diameter of lateral ties. Use M20 concrete and Fe
415 steel grades.
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Explain procedure to determine live load per panel point of roof truss.
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Design an isolated square pad footing for a square column 450 X 450 mm for
an axial service load of 1800 kN. Consider S.B.C is 160 kN/m?. Determine the
main reinforcement in footing and also draw neat sketch. Shear checks are not
necessary. Use M25 concrete and Fe 415 steel grades.
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Enlist and draw neat sketches of different types of roof truss.
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A double angle discontinuous strut 2ISA 90 X 90 X 8 mm placed back to back
on either side of 8mm thick gusset plate. Length of strut is 2.65m and the
angle is connected at ends with two rivets. Calculate the safe load carrying
capacity of the section.
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OR
Draw neat sketch of components of roof truss.
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An ISA 90 X 60 X 8 mm is carrying axial tension load of 100 kN. Its longer
leg is connected to 8 mm thick gusset plate by 20 mm diameter power driven
shop rivets. Design this riveted connection.
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