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REGULATIONS 2007
SIXTH SEMESTER
CE 1352 — DESIGN OF STEEL STRUCTURES

CIVIL ENGINEERING

Time: Three Hours Maximum:100 marks

ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)
1. Indicate with a neat sketch a butt joint bolted connection,

2. Mention any two advantages of high strength bolts.

3. Write the expression of the net effective area in the case
of a pair of angle connected back to back.

4. What is the use of lug angle in the tension members?

5. Give the examples for continuous and discontinues
members,

6. What is the transverse force for which a lacing is to be
designed?

7. State the situation which need built-up beams
8. What is the need for vertical stiffener in a plate girder?
9. What are the combinations of loads on roof truss?

10.  What do you understand by eaves?
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PART-B (56x16=80 marks)

Design a heavy riveted bracket connection to
the faces of ISHB 350 column section, to
resist a girder reaction of 700 kN at an
eccentricity of 500 mm. Provide four rows of
rivets in each face of the column. Use 200
mm diameter rivets. Spacing of rivets in each
vertical row = 80 mm. Thickness of the
bracket plate = 12mm.

Or

Fig.1 shows an eccentric welded connection,
with 8 mm fillet welds. Detemine the
greatest load P per bracket plate which can
be applied on the connection. Shear stress in
the weld is not to exceed 110 N/mm?

Fig.1
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Design a single angle section for a
tension member of a roof truss to carry
a pull of 100 kN. The member is
subjected to possible reversal of stress
due to action of wind. The length of the
member from the centre to centre of

intersection is 3.50 metres.

Design a tension member consisting of a
pair of angles (back to back) and
connected by the short legs to the same
side of gusset plate. The member is to
carry a pull of 250 kN.

Or

The bottom chord tension member of a
structure is 3 metres between panel
points and carries an axial load of 400
kN. The member has to carry, in
addition, a vertical point load of 20 kN
acting at the middle point of the panel.
The member consist of two channel
placed back to back with a space
between them to receive a gusset plate.
At the section where the bending
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moment is a maximum two rivets of 14
mm diameter occur, these being placed
at 30 mm on either side of the
horizontal axis of symmetry of the gross
section. Design the member.
Permissible stresses may be taken as
follows:

Permissible axial tensile stress = 150 N/mm?

Permissible bending stress in tension = 165 N/mm?

@

(@ii)

A steel column 12 m long carries an (16)

axial load of 1000 kN. The column is
hinged at both the ends. Design an
econamical built up section with double
lacing. Design the lacing also.

Or

A column 5 metre long is to support a
load 4600 kN. The ends of the column
ave ~effectively held in position and
direction. Design the column if rolled
steel beams and 18 mm plates are only
available.

An ISHB 250 @ 0.547 kN/m with cover
plates 300 mm x 20 mm is used as a
column for supporting an all inclusive
load of 1600 kN. Design a gusset base
plate for the column. Adopt  the
following:
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Bearing strength of concrete = 4 N/mm?

Bending stress for the steel base plate = 185 N/mm?

Shear strength of rivets = 100 N/mm?
Bearing strength of rivets = 300 N/mm?

Diameter of rivets = 18 mm

Design a rolled steel | section for a simply
supported beam with a clear span of 6 m. It
carries a uniformly distributed load of 50 kN
per metre exclusive of self weight of the
girder. The beam is laterally unsupported.

Or

Design a welded plate girder of 30 m span to
support a live load of 75 kN/m uniformly
distributed load over the span. Adopt
permissible stresses as per IS: 800. Also
design an intermediate stiffener

Fig.2 Shows a ridge joint of a roof truss.
Details of the members meeting at the joint
are shown in figure. Check the adequacy of
the section. Also design the joint using 18
mm diameter rivets. The compression
members are each 1.75 m long
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Or

(b) Check the bending stress due to vertical (16)
loading of simply supported gantry girder to
carry one electric over head travelling crane.

Crane capacity =300 kN
Weight of crane excluding trolley = 190 kN
Weight of trolley = 100 kN

Minimum approach of crane hock = 1.2m
Distance between centres of

crane wheel =3.5m
Distance between centres of
bearings =18m
Span of gantry girder =6m
Weight of rail section = 0.300 kN/m
Height of rail section =75 mm
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