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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

SIXTH SEMESTER
CE 1352 — DESIGN OF STEEL STRUCTURES

(REGULATIONS 2007)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2= 20 marks)
‘What are the factors that affect the quality of a weld?

Under what circumstances are black bolts not
recommended?

List some of the tension members used in buildings and
bridges.

Under what circumstances will the block shear failure be
predominant?

Write Euler’s formula.

What is the main purpose of lacings and battens?
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11.

Why are rolled I sections widely used as beam members?

What is meant by lateral torsional buckling of a beam
member?

Why is it necessary to design truss members for both
compression and tension forces?

What are the sections that ave normally used as purlins
and also show the recommended orientation on the
principal rafter?

PART B — (5 x 16 = 80 marks)

(@) A bracket plate is welded to the flange of a column
TSHB250 as shown in figure-l. Calculate the size of
weld required to support a factored load of 160 KN.

160KN

b

<=t 80mM ket 20mim:

28,

250mm

4/

Figure. 1

Or
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®)

(a)

()

A member of a truss consists of two angles
ISAB5 x 65 x 6 placed back to back. It carries an
ultimate tensile load of 12 KN and is connected to
gusset plate 8 mm thick placed in between the
connected legs. Determine the number of 16 mm
grade 4.6 bolts required for the joint. Assume f, of

plate as 410 Mpa.

Select a suitable angle section to carry a factored
tensile force of 250 KN assuming a single row of
M20 bolts and assuming design strength as f, =250

N/mm?.
Or

Determine the tensile strength of a roof truss
diagonal ISA 100 x 75 x 6 mm )f = 250 N/mm?

connected to be gusset plate by 4 mm welds as
shown in figure-2.

Figure. 2
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14,

@)

®

(@)

®)

Design a built up column with two channels back to
back having an effective length of 6.5m and carrying
a factored load of 1000 kN. Also design the lacings.

Or

Design a double angle section to act as a
compression member in a {russ having 2.1 m length

and to carry a factored load of 150 kN.

(i) Connected back to back to both sides of a
12 mm thick gusset plate

(i) Connected hack to back to one side of the

12 mm thick gusset.

Calculate the moment carrying capacity of a
laterally unrestrained ISMB450 member of length

3.5 m.
Or

Calculate the maximum value of a mid spar
concentrated load W that can be safely applied on :
laterally unsupported beam of length 2.5 m. th
beam is simply supported at either end and free t

rotate in plane but yestrained torsionally at thei

. (K154
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(@)

()

ends. The beam section is ISMB250 and the load is
applied at the top flange at mid span. /. of steel is

250 N/mm?.

Design a channel purlin for the following data:

()  Spacing of roof trusses - 4.5m
(i) Spacing of purlins - l4m
N 5 1
(iii) Pitch of roof - —
4.5
(iv) Weight of G.I sheeting - 150 N/m*

(v) Wind load intensity normal to roof — 1000 N/m*
Or

Evaluate the moment and shear force due to vertical
and horizontal loads acting on a simply supported

gantry girder given below :
(i)  Simply supported span — 6.5m

(i) Crane wheel centres — 3.0 m

(i) Self weight of the gantry girder (assume) —
1.5 KN/m
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(v) Weightof crab / trolley — 60 KN

(vi) Maximum hook load — 200 KN





