Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER — VI» EXAMINATION — SUMMER 2016

Subject Code: 360601 Date: 07/05/2016
Subject Name: Design of Steel Structures
Time: 10:30 AM to 01:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics,

English version is anthentic.
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(1) Define Slenderness ratio and state the equation with usual notations.
(2) Give values of imperfection factor, « for buckling class A,.B.C & D.
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A strut angle ISA 200X150X12 mm is of length 3 m. Ends of the member are
hinged. Find the safe load carrying capacity of the strut. Take fy= 250 MPa.
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Give definition of Limit State and Explain limit state of strength and
serviceability.
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Determine bolt value of 22 mm diameter bolt connecting 10 mm plate in (1)
Single Shear (2) Double Shear. Take grade of bolt 4.6 and grade of plate 410
MPa.
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OR
Determine the tensile strength of an angle ISA 100X100X6 mm connected to
the gusset plate of 8 mm by 4 mm welds at toe and back by 140 mm and 310
mm weld respectively. Take fy = 250 MPa.
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Calculate Dead Load and Live Load per panel point of roof truss with
following data:
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(1) Span of truss: 15 m Fan Truss (4) Spacing of truss: 3.5 m
{(2) Rise of truss: 3.0m (5) A.C. sheet used as Roofing Material
(3) Total nos. of panel : 8
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Draw sketch of HOW type roof truss and show all possible components.
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Calculate Wind Load of Roof truss for data in Q-3(a) with following
additional data:

(1) Place: GIDC, Surat

(2) Height of truss from GL : 24 m

(3) Length of Building : 32 m

(4) Large Opening

(5) Slope of ground less than 3°

{6) Life of Building : 50 years

(7) Terrain Category : 2
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Explain permeability of building . Give different values of permeability and
discuss the importance of this property.
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Design a built up column to carry an axial factored load of 5000 kN. Consider
length of column 6.0 m and both ends are fixed.
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Explain Partial Safety factors for loads and materials.
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OR
Design a back to back channel section column to carry a vertical load of 1400
kN (factored). Line of load and axis of section are same. Consider length of
column 3.2 m and both ends are hinged.

1400 (302). (3528) Ged elaloul ols g dls Adld ASAot W ol Sl
ol B8t 531 elRe{l 2l wal Aseto(l wal AU B. sletell dauls
3.2 Hl ual ol BsL [Bor sdeu B.

2/3

0Y

oY

0Y

0Y

0Y

oY

0Y



Q.5

Ui u

Q.5

Ui u

(b)

(a)

(b)

(a)

(b)

Give only the equations of Fuler’s buckling stress, Non-dimensional effective
slenderness ratio, Stress reduction factor and design compressive stress.
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Design a slab base for column with the following data:
(1) Column Section ISHB300@63 kg/m (2) Axial factored load on column

1000 kN. (3) Bearing capacity of soil 220 kN/m?. (4 ) Permissible
compressive stress of concrete 4.2 N/mm?,
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Draw neat sketch of Stiffened framed connection between beam to beam with
flanges at same level.
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OR
A composite column consists of 2ESMC 300 placed back to back at distance
220 mm apart. Column carries factored load of 1600 kN and effective length
5m. Design suitable single lacing system. Take inclination of lacing bar 45°,
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An ISA 75x75x6 is used as a strut. Ends are fixed with one bolt at each end.
Calculate the equivalent slenderness ratio of the strut if length is 2 m.
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