





SOLUTIONS

1 a Advantages of steel structures

e Less self weight but able to resist heavy loads

e Gives sufficient warning before failure because of its ductile property

e Because of ductile property it enable to yield locally at the point of high stress
concentration

e Prevents premature failure

e Being light, steel members are continuosly hanled and transported for this
reason prefabricated members can be frequently provided.

e Has longer life span if it is maintained properly

e Properties of steel mostly do not change with time

e They can be erected at faster rate

e Steel has highest scrap value amongst all building material

e Steelis a recyclable material

Disadvantages of steel structures

e When placed in exposed condition are subjected to corrosion

e Steel structures need fire proof treatment which increases the cost

e Fatigue of steel is one of the major drawback

e Fatigue involves a reduction in strength when steel is subjected to large number
of variations of tensile stress.

e At the place of stress concentrations in steel sections under certain conditions,
steel may lose its ductility.
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Load combinations for working stress design (section 11) of IS 800 -2007. As per limit state of
serviceability Load combinations IS 800-2007 Table 4 along with 33% increase in permissible stress as
per IS 800 -2007 clause 11.1.4.

Dead load(DL) + Imposed load(IL) + wind load (WL) or Earth quake load (EL) = 1/1.33*(1.0DL+ 0.8 IL +
0.8 WLor0.8EL)=0.75DL+ 0.6 IL+ 0.6 WLor 0.6 EL

As per IS 875 Part 5 clause 8.1 along with 33% increase in permissible stress as per IS 800 -2007 clause
11.1.4.
Dead load(DL) + Imposed load(IL) + wind load (WL) or Earth quake load (EL) = 1/1.33*(1.0DL+ 1.01IL+
1.0WLor 1.0EL)=0.75DL+0.75 IL+0.75 WL or 0.75 EL
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Table8. Buckling class of cross sections

(Section T.1.2.%)
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2 a Modes of failures of Bolted connections

FAILURE OF BOLTED JOMINTS

The bolted joint may fail in any of the following six ways, out of which some failures can be
checked by adherence to the specifications of edge distance. Therefore, they are not of much
importance, whereas the others require due consideration.

{(a) Shear Failure of Rivet

(c) Tearing Failure of Plate

(e) Bearing Failure of Plate

(d) Splitting of F’Iate

Fig. 2.3 Failure of Riveted Joints
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3a Advantages of Welding

1. No holeis required for welding

2. Reduced overall weight of the structure.

3. Less material is required.

4. ltis more than that of the riveted joint.

5. The speed of fabrication is faster in comparison
Disadvantages of Welding Joints

1. Welded joints are more brittle and therefore their fatigue strength is less than the members
joined.

2. Due to uneven heating & cooling of the members during the welding, the members may distort
resulting in additional stresses.

3. Skilled labor and electricity are required for welding.



4. No provision for expansion and contraction is kept in welded connection & therefore, there is
possibility of racks.

3b

N=@xQ00x £ X100 ) + 450x by,

bl Ll
(@x200xE)+ (45D xt)

i: 4'7.06[)\"\ .

&= 100 + (200-47.06) = 252.94 mm

G{ = LZSO = 225 mm
Jotol laanq o weld = goox2 + 450 = 850mm

#* Divedt Shear Shws (_f'))
~ e

_ff’: L _ I50x(000 176. 41

Loxt 850Xt [ rm -

A Shews dwt o torsional moment . M= Pe.

M = 1508in 60° X €x — (50 top 60')((’_:_[

= lS‘l& KN -mm
¥10f

T tx4503
T.. - 200 £3
dx S 2 t
® l 12 ! [ 12 (dooxt) X 225 LJ = 27.84 XIO.% mm#*

+x200> g
2 ~200 t3x450 2
[ [2 1'200/(1;(152.‘?4 L)J-"(:T +&s0% £) X ‘11.05]

= 3.45K06mmtxt

(:
~
~<
}

/—P: IXX 'fTYY
~ 27.94%10°t +3.45x00° &

= 37.29x10° £ pm!

P
——



225
&, = 34.20
—_—_\\
"0:\/

S - 2

0 = Angle behown To 8 I

0:-60-34.2
D=25.8°

+ Shno ow fo torsioned Mmoment *
ne .

2

,f . Mr |
m : 5.98x10° x272.06
_ [33.04

2
P 3l.29x10° t - z Nlmm

s \/—'E" P t 24 s &

R- (nte.q)ﬁr (ms.m, ” e
< & 4l
£ ) ‘A( T)x ('i?gf‘)nwu-s.s

R= 301.32
1

NJMm‘-

C %
bmbined Shwd n tu {)n‘l[d‘ bidd weld Should not be etceed

4"4 = 410 l
-, L - 5T.8I N o
(3xdme (3515 g
157.81 = ‘égl'—éz
,t.
t= 1.95mm -

Size 1 & ]
% weld rtqucd = ol'-.;%b" _2.16mm 2 émm-

provide bmm pittef weld.



4a Shape Factor of T section

4b

7., =546 cm’ (From hand book: Table VI pp - 18.19)

The section is unsymmetrical about the NA and hence the EAA has to be located.
Total area of the ¢/s = ZQ.HH*EmE = 2908 mm’ (From hand book; Table VI, pp- 15.19)
A=Ar= A2 = 1454 mm’

If EAA is at distance v from top, we have

150 * y = 1454

y = 9.69 mm

The plastic section modulus is calculated by taking moments of the area above and below
the EAA about EAA.

=150 *9.69* 960 /2 + 150 %031 *0.31/2+ 10* 140 * {140/ 2 + 0.31)
= 105.48 x 10° mm’
(031 =10-969: 140 =150- 10)

S=Zul Z,=193
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