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CHAPTER

Q.1 Tomake lhe conneclions subjecled lo shear, 1o
have minimum momenl of resistanca, he angles
used for making conneclions should be
{a) Rigic (b} Lightand flexible
{c} Thick {d; None ol lhese

Q.2 In the design of bolled framed conneclion, the
thickness of the angle is arived at by equaling
end reaction o (he shear sirength ol the angle
leg, The shiength of angle leg, V, is given by

f
v, = —=L—hx(k)

Js‘fmo
Hore, the vatue ol kis laken as
(a) 1 (b) 2
€} 3 (d) 4

Q.3 Therivelsin aneccenrically loaded riveled jaint
are shown in ligure below,

s 2
omm 00

75 mm

75mm|

Which rivets will be siressed 10 the maximum?
(a) Yand4 b) 1andd
{c) 3andb () 4and6

Q4 A moment of magnilude of 100 kN-m is
wransmitled from a column ilange lo a brackel
conneclion as shown in tigure, The shear force
induced in the bolt A will be

Qs

Q8

Design of Steel Structures

40 mm 40 mm
(@) 250kN {b) 221kN .
(c} 412kN {d) 494kN

A bracket plate 12 mm thick is used to transmit
a faclory load of 100 kN at an eccenlricity as

shown in figure, {Take 7, = 1.25 and’

{, 410 MPa), The size of fillel weld will be
50mm

10O KN

1

200mm
(a) 3,39‘m'm - (b) >5.00 mm
(cy 7.53mm (@) 9.50mm’

Forthe bracket conngction as shownin Ihe figure,
which bolt will have masimum resullant forca?

PERS,

AP
L bt diamelor = 20 mm

(@) 1 {b) 4

{c) 5 @86

Q.7 Ea tfh bolt shovm inthe given figure is capablo of

Qs

Qe

resisting a shear force of 40 kN and a lension of

25kN. The interaclion equation between the force
is

| 150 mmp f-
10 mod v .
e . .

P 2 P 2
@ (&) (i) =10

A vertical load of 20 kN is applied to a brackel
plale al an eccenvicity of 200 mm, as shown in
ligure. The minimum resistance offered by any
bolt will be

A REREIAY
{d) 11.18KN

(@) 4.95kN
€} 14.98kN

A slruclural member is connecled to a gussel
plate by & lap joint by the five bolls of grade 4.6
and of diameter 20 mm. The member has to
transmit a pull of 200 ki and a clockwise moment
of 50 kN-m, The greatesl shear praduced in any
boll due 10 moment will be

{a} S0kN
fc) 125k

{b) 150N
{d} 175kN

Q.10 A brackel is fillet walded 15 a column as shown

in figure. The manimum resistance offered by
weld per mm length would be (Use 7 = 4 x 108
mm), :

7%
125 mm

size
S=8mm)

(a) 150.0N/mm
{¢} 5165N/mm

(B) 411.6N/mm
{d} 541.6N/mm

Q.11 The moment of resistance of clipanglais:
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(o) 022 22— ) 062
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Q.12 Thabeam-column flexible connection resist and

transfer o
{8} Onlymoment

{b} Bothshearand moment

{c)} Shearonly )

{d} 10% shear and S0% moment

Q.13 In framed connections. the bolts connecting the

web of beam (o connecting angles are subjected
10

{a} Double shear with no bearing al ati

{b) Singla shear and bearing

{c} Double shear vith nio bearing at all

{d} Doubia shear and bearing



Q.14 Givenbelow are someof the statements tegarding
and plale conneclions.
) End plate iswelded 10 the beam end
{i} End plates exlend above and pelow the
beamsection.
{i} End plale is bolted o the celumn llange.
This connection is classilied as:
(a) Rigid and unstiffened
{b) Rigid and stilfened
{c) Flexible and slilfened
{d} Flexible andunstiffened

£.15 The major difficully in analyzing the bracket
conneclion typa-/ by ummale analysis method
is:
[} Bezammﬁoncnm&fmwboﬁdefmmﬁon
relationship for each and every boll.-
@ mﬂnomansmmneouseamemfmtalm

(i} A cumbersome lrial and ernr -method is .

required.
Cl the above s!a{smems‘ me cofrecl une{s) is
{esek
{a) (and(ii} (b} @ﬂnﬁ i)
{c} (irand{if) . (0 (. and (i)
Q.16 Thebearing lengthof seal angEein beam-column
conneclionis given by,
@ Rites (b) 1. 5Rﬂ'm~:
!-e‘)w i I, w
@158m @1 fB?""
T

Answers

1.¢) 2 3.() 4() 5 b
11. (@) 12 (c) 13. () 14.(5} 15. () 16 (@) 17-{b) 1B.(c)

Etcemdr. lnd Moment Conmdiens

Q.17 (n practice, all of the connecnons fall in tha
calegory of
{a) Rigid connection
{b) Semi-igidconnection
fc) Flexible connection
{d} Datalnsulficlent .

Q.18 vhich of the loliowil;xg slalement(s) istare) true
w.rl. design of momenl and ecceniric
comnections?

1. Momentresistant connections are assumed

{o develop 90% or more of the fixed end
moment.
2. Fexible connections are assumed to develop
not more 25% of the momant.
{a) 1only {o) 2only
{c} Both tand 2 {d) Noither 1andnor 2
1,19 In the given ligure below, the 1otal force on he
- fivel Adue 10 eccentric loading S0 kN having an
eccentigity of 200 mm is ,

o= 200 mm
e

P=50kN
100mmil * i Aa
10ammil ¢ 1 * '
{a) 18.24kN fb) 30.17KN
(c) 34.25kN {dy 3B.1SKN

6. () 7.(c} B.{8) 9. {c) 10.(c)
18. (b}

Expfanations “?E

1.

(b)

To make lhese conneclions to have minimum
momenl of resislance, the angles used lor
making the connections should be light and
flexible as far as possibla.

(b) '
Thethickness, £, has beenmulliplied by a factor
2 because of pair of angles on each'side of the
beamweb,

{c}
Force (F,) due to lwisting moment (P- gy} = Min
each boll is given as

P Peo‘r Mr.
xe Z'Z
ForpollA, 1, = 4042
Similarly, h= 4042
. fci 4042 .
o= dZ 6.
Thus, 3= 21 +iZ+h
) = 12800 mm?
Force in balt A
E 100% 10° ~<40J_
N 12800
= 442 kN
(b} ¢
Direct shear duc lo load P(= 100 ki)
. _100x10°
Effective area
_100x30° __ 100x70°
T Lgxly  (200%2)x(0.75)
35714
-8

i o

Bending stress,
., (2
Cha
2)(!“7)(———
12
_ 100x1°x50x100 _ 535.71
2x——;2'—';—»x073 s

Now, for sale transfer of foad, Lhe resullan! stiress
must be less than that of the design stress of
weld,

ie., Gy S for

s f'
= JE+d S FBxy,

357.14% + 535.71% ‘ 410
= &2 S Bxizs

o S23.38mm.
- Since connecling plate is 12 mm thick, thus

minimum weld size = 5 mm

b}
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A £ - ."\‘F‘
g-' ‘@ £
&
F, is iorce generated in each boll due te direct
[
shear = —
n
100
o Ff = —kN
6

F, is force generaled in each boll due Lo wisting
moment
- M .
57



Now, resultanl force on any bolt

= JFE+F +2FFyc0s0

which depends uponmagnilude of £, F,, 8, Since
F, is same for all balis. Therelore, F depends
upon F, and 0. F, will be maximum for farthes!
balts {1, (3), (4) and (6} and cos will be maximum
for minimum 81i.e., boll {4) and boll (6).

Since, boll {4} is nearer 10 applied load Iherelore
it will baar maximum load.

(5]
Interaction equation in combined shear and
ension.

2 2
() () -
Vo) \Tew

Shear resisted by four bolts = 4 x 40 = 160 kN

Tension resisted by four bolls =4 % 25 J00KN
Thus, inleraclion equation

() () 1o

- {d)

Dislance of all the bolls is sama irom CG of boll
group

= 507+ 507 =502 mm
« Direcl shear lorce

Load
Number of bolts

= ‘2—0-"5|<N
4

F, =

* Farce due lo moment

g P

b
_ 20%200x5042
) dx(SOJE)?

Minimum resistance will be olfcred by boll{2) as
¢os8 is minimum for it since 81s 1argest for bolt (2)

= 14.14 kN

Tharefore, minimum resistance

= JF+F2 +2FF,cos8

= 57414142 1 2x5x 14.14c05135°

= 11.18kN

Note: Boll{1) has also same valug of 6 = 135°,
bul itis closer {o applied load, thus il will nat
have minimum resislanca.

(c)

£ -
...... 2, SRS
[ RO KR-m
Q o
F“‘

Grealesl shear vill be produced in bolts (1) and
{2) due 1o moment which is given by.
‘ k £ = M
3
where, r= JBO2 4607 = 100mm
Thus, o2 = 1007 + 1002 4 1007 + 1002
= 4x 10" mm?

50x10° %100
4x10*

kN = 125 kN

Therelore, F=

10.

{c)
Resistance olfered by weld per mm length against
translation i.a,, direct shear load

P
Length ol weld

. 5x 108

" {125x2+250)
o eSO NImm
At any painl q{ kel *le!d aladistance rirom G
of watd group. WMe resistance of weld per mm
lengih against twisting moment is,

o=

W gL

5B mm. i
Eccenlricity, &= {125+ 125-75)
= 175mm

= 50241252 = 134.6 mm

50
1346

3
Thus, g, = 75x10° x176x134.8
4100
= 441.6 Nj/mm
Thus, resultant resistance per mm length

= \Jof +q2 +2qq, cos6
i

c0sh =

1.

= J(1SOF +{441.8] + 2% 150 % 441.6 % —2
Jﬂ ¥ +earg) AT 7T

4

"= 516.5Nmm

)

Faree due to axial load,

ng

=125kN"

3['1)
Af%

" Force due fomomenl,

F_Mxr

m E?‘
50x 2001007 + 407

™ 2

" =2321kN

Force on rivets are shovm below:

£u
-3 =
So. b= tan (49) 882"
= Resuliant Fme,
2+ £2 4 2F,F, o056
= 30.17 kN
unER



