[image: image1.png]/\Q/ Pr ‘J | Reg. No.:

e

Question Paper Code : 13238

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2012.
Sixth Semester
Civil Engineering
CE 1352/CE 1354/070100047 — DESIGN OF STEEL STRUCTURES
(Regulation 2004/2007)

(Common to B.E. (Part-Time) Fifth Semester, Regulation 2005)

Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. What is the difference between a pitch and staggered pitch?

2.  List the four types of weld.

3.  What are the factors that influence the strength of tension members?

4.  Write short notes on block shear failure of plates and angles.

5. How does the‘ behaviour of a compression member differ based on its length?
6. What is the necessity of using the effective length factor?

7.  What is the end post?

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

9. How is the spacing of purlins fixed?

10. List the loads that should be considered while designing a gantry girder.
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11. (a) Determine the load P which the bolted steel bracket connection can
transfer if 12 numbers of M20 bolts of grade 4.6 are arranged as shown in
figure-1. Consider the bracket plate thickness as 10mm.
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(b) An ISMC 300 is used to transmit a factored load of 900 kN. The channel
section is connected to a gusset plate 10 mm thick. Design the fillet weld
if the overlap is limited to 300mm. use slot welds if required.

12. (a) A single equal angle 75 X 75 X 6 is connected to 8 mm thick gusset plate
at the ends with four 20 mm diameter bolts to transfer tension as shown
in Figure-2. Determine the design tensile strength of the angle. Assume
that the yield and the ultimate stress of steel used axe 250 MPa and
410 MPa respectively.

Figure 2
Or
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Determine the tension capacity of 900 x 150 x 8 mm angles in Fe410

steel assuming
(1)  Connection through the longer leg by two rows of M20 bolts used
(i) Connection through the shorter leg by a single row of M24 bolts.

(1) Check whether an ISHB350 in Fe410 steel would be affected by

local buckling effects when used as a column.

(i) Design an angle strut of 2.75 m long to carry a factored load of-
150 kN and connected by one of its leg in the following way to a
gusset plate which may be assumed as fixed.

(1) Single bolt of diameter 16 mm, Grade: 4.6
(2) Three bolts of diameter 10 mm, Grade: 4.6.

Or

Design a built up laced column with two channels placed back to back to
carry an axial load of 2000 kN. Take the effective length as 5.5m. Also

design lacing.

Design a beam column of length 3.5 m if it carries a compressive load of
550kN, a major axis moment of 5 kN-m and minor axis moment of
2.5 kN-m. Assume that the effective length factor is 0.8 and the column is

free to buckle in any plane.
Or

Design a 15 m long simply supported welded plate girder carrying a
udl of 60 kN/m exclusive of selfweight and two concentrated loads of
300 kN at quarter point of the span. Assume that the girder is laterally
supported throughout.
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(a)

(b)

A fink roof truss is proposed to be constructed at Chennai. The pitch of
the roof is 1/4 and the span is 20 m. The trusses are spaced at 4.0 m c/c.
use AC sheeting. The height of the roof above the ground level is 10 m.
Design the top chord and bottom chord members for the member force
given in the table-1. The configuration of the girder is given in figure-3

Figure 3
Table 1 _
Member Specification Max. Max.
Compressive Tensile
Force in kN Force in kN
Top chord member 175 108
Bottom chord member
Member having a length
of 3.0 m + 95 158
Or

Design a simply supported gantry girder under the bending compressive
stresses, to carry an electric overhead traveling crane for the following
data;

(1) Crane c§pacity —300 kN

(i) Weight of the crane and crab — 300 kN

(iii) Weight of the crane — 200 kn

(iv) Minimum hook approach—1.2 m ‘

(v) Wheel spaicing -32m -
(vi) Span of the gantry girder — 5m

(vil) C/C distance between gantries-— 15 m
(viii) Weight of rail — 300 N/m
(ix) Height of rail - 75 mm

(x) Yield stress of steel — 250 MPa.
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