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B.Tech 6th Semester Exam., 2019
DESIGN OF STEEL STRUCTURE

Time : 3 hours Full Marks : 70

Instructions :

{iy The marks are indicated in the right-hand margin.
(i) There are NINE questions in this paper.

(i) Attempt FIVE questions in all.

fiv) Question No. 1 is compulsory.

1. Choose the correct answer of the following
(any seven] : 2xT7=14

fa) Generally, the purlins are placed at the
panel points so as to avoid

(i) axial force in rafter
i} shear force in rafter
(i} deflection of rafter
' ending moment in rafter
(b} The effective length of a fillet weld
should not be less than
i) two times the weld size
er times the weld size
(iii) six times the weld size
fiv) weld size
AK9/883
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(2)

() In moment resistant connections, the
moment resistance of riveted connection
depends upon

() shear in rivets
(i) compression in rivets

Miun in rivets

fivj strength of rivets in bearing

(d) The thickness of the web of a mild steel

plate girder is less than d /200. If only
one horizontal stiffener ig used

, It i
placed at N
) the neutral axis of the section

() 2/3rd of the depth of the neutral
axis from the compression flange

\_ﬁﬁ}ZTSth of the depth of the neutral

axis from the compression flange

(iv) 2/5th of the height of the neutral
axis from the tension flange

(e) The risk coefficient k depends on

() mean probable design life of
structures

fii} basic wind speed

¢ Both (i) and (i

fiv) None of the above
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(3)

() Stiffeners are used in a plate girder
iy to reduce the compressive stress
(i) to reduce the shear stress

(ii} to take the bearing stress
Mavoid bulking of web plate

{g} When the bolts are subjected to reversal
of stresses, the most suitable type of

bolt is
(i) black bolt
fii) ordinary unfinished bolt

fir) turmed and fitted bolt
JivLAigh strength bolt

(h) The overlap of batten plates with the
main members in welded connections
should be more than

fi 3t
S(M t
(i) 6t
fiv) 8t

where f is thickness of batten plate.

AK9/853 ( Turn Ov

it

0!

AK9/853

The effective length of g Compresg;
=310
member of length L held in position
at both ends but not restrained
direction, is N "

(j L
\(LAGTL
(i) 0-85L
fiv) 1-S5L

Pick up the correct statement from the
following.

() The minimum pitch should not be
less than 2'5 times the gross
diameter of the rivet. h

i) The minimum pitch should not be
less .than 12 times the gross
diameter of the rivet.

(i) The maximum pitch should not
exceed 10 times the thickness or
150 mm  whichever is less in
compression.

fiv) All of the above

{ Continued )
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2. {(a)

(b}

(b)

4. (a)

(b)
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(5)

Give the details of various rolled steel
section with suitable diagram. -7

A tension bar 100 mm x 100 mm is to
carry a load of 150 kN. A specimen of
the same quality steel cross-section
area 800 mm? was tested in the

workshop. The maximum load carried
by the specimen was 400 kN. Find the
ultimate tensgile strength, factor of safety
in the design and the gauge length. 7

Explain in brief various types of loads

to be considered in the design of steel
structure.

A portal frame consistis of two hinge
supported celumn of 4 m height
separated by a beam of span 5 m and
loaded up to collapse with downward
uniformly distributed load of 15 kN/m
and lateral point load of 50 kN at left
beam column junction. Find the plastic
moment of resistance if it is of uniform
strength. 7

Differentiate between fillet weld and
butt weld. Under which conditions fillet

weld is preferred? 7
Why is lacing provided in the columns? 7
( Turn Over |}

(6)

S. /fa) A tie bar 100 mm x 16 mm is welded to
another plate. It is subjected to factored
pull of 300 kN. Find the minimum
overlap required if 8 mm site fillet welds
are used. Assume any missing data.

(b) Write down the steps for the design of
axially loaded columns.

A stimply supported beam of span 6 m
supports a reinforced concrete slab. The
compression flange of the beam is restrained
due to its connection with the slab. The beam
is subjected to a dead load of 25 kN/m and

an imposed load of 20 kN/m. Design the
beam.

@Desigm a grillage foundation with I-sections
for a column having a load of 5000 kN.

Column is provided with a base plate of size
700 mm x 800 mm. Take bearing capacity of
the soil as 200 kN[mz. Assume any missing
data.

@esign a built-up tension member to carry
a factored force of 340 kN. Use 20 mm

diameter black bolts and gusset plate of
8 mm thick.

14

14

14
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(7)

el truss of 9 m span,

hown in the figure
gated

9. The line diagram of a ste
angle of slope 20° is s
below. The roof sheeting is of corrd
GI sheets of unit weight 150 N/sq.m of plafl
area. The truss supports purlins of unit
weight 75 N/sq.m of plan area. The weight of
bracing used may be taken as 20 N/sq.m of
plan area. The spacing of trusses is 4 m and
height of eaves 4:5 m. If the building is of
medium permeability, determine (a) dead
load, (b) wind load and fc] live load at various
panel points of the truss. Assume design

wind pressure as 1500 N/mm? : 14
20°
1-5m 1-5m 1-5 : - -
* % K
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