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Total Marks: 70

Attempt all questions.

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

English version is considered to be Authentic
Use of IS 800-2007, IS 875-1987, SP-6(1) and Calculator is permissible.
Assume Steel Grade as Fe-250 wherever not stated.

(1) Define Slenderness ratio and state the equation with usual
notations.
(2) Give values of imperfection factor, a for different buckling class.
Determine the load carrying capacity of a strut made with ISA 90908
mm if its length is 3 m in the following cases of end connections:

(1) One bolt used (2) Two bolt used (3) Welded rigidly to gusset

plate.

Design a tension member to carry a factored load of 400 kN. Use 20
mm diameter black bolts and a gusset plate of 8mm thick.
Calculate Dead Load and Live Load per panel point of roof truss
with following data:

(1) Span of truss: 15 m How truss

(2) Spacing of truss: 3 m

(3) Rise of truss: 2.5 m

(4) A.C. sheet used as Roofing Material

(5) Total nos. of panel : 8

OR

Calculate Wind Load for above Roof truss with following data:

(1) Place: GIDC, Porbandar

(2) Height of truss from GL : 22 m

(3) Length of Building : 30 m

(4) Large Opening

(5) Slope of ground less than 3°

(6) Life of Building : 50 years

(7) Terrain Category : 2

Explain different types of tensile strengths which are compared for
determination of safe tensile strength of a tension member.
A tension member of a roof truss consisting of ISA 1007510 mm.
The angles are connected to either side of a 10 mm gusset plate and
members subjected to a working pul of 200 kN. Design the welded
connection, connection being done in workshop.

OR
Define structural steel and give minimum five physical properties of
it.
Design a single bolted double cover butt joint to connect plates of
thickness 12 mm for maximum efficiency. Use M20 bolts of grade
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4.6. Plates are of Fe410 grade. Find the efficiency of the joint.

Design a built up column to carry a vertical load of 4500 kN. Line of
load and axis of section are same. Consider length of column 3.2m
and both ends are hinged.
Design angle purlin for a roof truss spaced at 4 m c/c. Angle purlins
are placed 1.6 m c/c. Consider factored load on the purlin 3 kN.

OR
A built up column 21ISMC400 placed back to back at a distance of
200 mm. The original length of column is 5 m and both ends are
effectively held in position and restrained against rotation too. Find
safe load that can be resisted by column.
Design a simply supported beam of effective span 2m carrying a
factored load of 400 kN at midspan.

Design a slab base for column with the following data:

(1) Column Section ISHB300@63 kg/m (2) Axial load on column
1200 kN. (3) Bearing capacity of soil 250 kN/m?. Permissible
compressive stress of concrete 4 N/mm?.

Draw neat sketch of Stiffned seated connection between column and
beam.

OR
A composite column consist of 2ISMC 350 placed back to back at
distance 220mm apart. Column carries load of 1200 kN and
effective length 4m. Design suitable single lacing system. Take
inclination of lacing bar 45°.
Answer following using reference of 1S:800-2007
(1) Value of ¢ for fy=415 N/mm?.
(2) Value of Slenderness ratio for ‘Compression flange of a
beam against lateral torsional buckling.’
(3) Values of Partial Safety factor for loads in ‘Limit state of
strength’ for DL+LL+CL+WL+EL.
(4) Value of deflection for a vertical section 4 m in length for
live load, simple span and elastic cladding supports.
(5) Value of a, for four bolts along the length in end connection.
(6) Write equation of ¢ showing relation with a and A.
(7) Value of compression stress, foq for buckling class-a and
slenderness ratio 101 (take f,= 260 N/mm?).
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