CHAPTER

Q.1 The permissible stress in tension in steel
structures is worked oul after applying a factor

of salety of
{@® 115 ® 15
{c) 185 2

Q.2 Amember subjected to both axial tension and
bending shoutd be proportioned sothat which ol
the foliowing refationship is satistied?
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Q.3 Thetop edgeof the gusset plate in stillened if it
becomes more than
" {3} 12 times the thickness of the plale.
{b) 401imes the thickness of the plate.
{c} 601times the thickness of the plate.
{d) 90 timas the thickness of the plate.

Q.4 The minimum thickness of gussel plaleis
(a): amm {p) 12mm
{c} 15mm {d) 16mm

Q.5 Lugangles are designed

(a} to develop a strenglh not tess than 20% in
excessof the loree in the oulstanding leg of
anangle.

{b} theattachment af the feg angle ta the angle
member should be capable of developing
20% inexcess of hat lorce.

{c} boib{ajand (b}

Design of Steel Struclures

{d) Neaner(a) ﬁdr{b]‘ :

Q.6 Splice covers and its cannections in a tension

membeor shauld be designed

{a} to devalop net lensile strength of main
frembar a

{b) 1o camry 50% load of main member

{e) to carry 75% load of main member

{d) in lension member splices are nol
recommended

Q.7 Adouble anglatension member 75 x 50 x Bmm
is cornactad to gussel plata as shown infigure,
with ong line of 16 mm diameter holts through
long leg. The effecliva net area of seclion will ba

1SA 75 « 50v8

L = K
{a) 424 mm? {b) 368mm?
{£) 792 om? ) 1108 mm?

Q8 Asingle-angle tie olg_ﬁnlaed sleel kruss in an

industrial shed is reqbifed 16 be designed foran-

axial tension of 100 kM. 1f ullimate strength of
material is 410 MPa, then the most suilable
section salistying IS 800 : 2007 codal
requirementswill be
(a) ISA75xS0% 6
(b} 1SA60x40%5
c) ISAS0x30 x4
(d) ISA45 %30 x5

Section A,[mm’) A,(mm’} Age {mm?)

ISA75x50x6 432 282 5704
ISAB0x40x5 2875 187.5 360
ISA S0x30 x4 192 12 243.2

ISA 45x30x5 2125 1375 . 280

Q.9 Asingle angle seclion ISA 100 x 70 x 8 mm with
long leg cannecled lo gusset plale gets lailed
due to net saclion ruplure. :

I—m mm
100 mm Bok dumeter
=18 mm

7

0mm

00000}—

40 S0 50 S0 &0

The value for 'p'is
(a) 0,700 ) 1.153
{c} 1443 {d} 1.531

Q.10 Inthe above guestion, the design sirengihof the
angle seclion will be
(a) 270.52kN
{c) 322.56kN

{b) 303.18kN
(d} 348.52kN

Q.11 In case ol single angle in tensian connecled by
one lag only. the net effective area as par
IS 8OO : 1984 s
{a) gross area ~ area of holes
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Q.12 A siruclurai member subjected to a lensile force
in the direction paralle! toils longrudinal axis, is
- generally known as
{a) atie () atic member
(c) alensionmember {d) all of the above

{d) a+

0.13 Inatension member il one or more than one rivel
holes are ofl the line, the failure of the member
depends on
(a) pilch
(b} gauge
(¢} diameler of ihe rivet holes
(d) allol tha above

Q.14 For double angles carrying lension placed back
loback and connecled o gither side of the gusset
plate, he sectional area of he section, is equal
to gross sectional area of tha
(a)} section
{b) seclion plus area of rivel holes
{c) section minus area of rivet holes
{d) seclionmultiplied by the area of \he rivet hole

.15 A tension membar, if subjecled to possible

reversal of siress due 10 wind or earthquake, Ihe

slenderness »ratio of the member should not

exceed
(a) 180 (L) 30
{c) 250 {(d) 350

Q.16 For a single section used as a tenson member,
the gross area is assumed
(a) 20% 10 30% in excess al the net area
{b) 30% 10 40% in excess of the net area
{c) 40% 1050% in excess of lhe net area
{d) 50% 10 E0% in excess of the net Area

Q.17 Lug angleis
{a) used withsingle angle member
{b) notused with double anglie member
(€) used wilh channgl member
(d} All ol the above

Q.18 Tacking rivets in lension members, are provided
ala puch inline not exceeding
(a) 25¢cm {t) 50cm
(c) G0cm {d) 103cm

Q.19 A single angle lie in a welded steel roof iruss of
an industrial building 15 subjecled 1o an axial
tenstlc force of 60 kN If the yield siress of the
material is 250 MPa, then the seclion that would
best satisly the requirement of IS 800 : 1984 is
(a) ISAS0x50x5 (b} ISASO=50x6
(c) 1SA55x55x5 (d) ISAGS=55xG



Q.20 An equal angle of area A has been welded on {a) 33IkN {b) 253 kN
one side of a gussel plale and carries tension {c) 238kN {d) 210kN
along the axis, What is the elfective area of the The allowable siress in lension is 150 Njmm?
angie? .24 Failure of tension member is considerad when
(a) 05A (b} 0754 either of kilfawing slatementis true
(c) 0.B75A (d A 1. Excessive elongalion in member.

2, Rupture ol crilical seclion.

3. Buckling of member,

4. Block shear failure.o! end connaclion.
{a) 1,2ang3

{(b) 2,3and 4

{€) 1,3and 4

{d) 1,2and 4

Q.21 Whatis the elfeclive net widlh of plale as shown
infigure for camrying (ension?
Hala dia 25 mm

! Q.25 When two angle sections subjected to a lensile

j - lorce ero connecled lo same sids of the gussal
pla!e (back to back) then ellective area is

"(Bs per (S 800 1984}

) (a) Aﬂ,m deducllon for rivet holes

- 54
+A)

[amreawy]
40 50
{All drmenslons aro n mm)

:
1

(a) 212.5mm (b} 2375mm . - I -
{¢) 250mm {d) 276mm '
1

o s l " {b) A1+M?k (5,4
0.22 Two steel plales aach of 12 mm thickness are
connected by a double cg(;pr bull joint by rivels
as shown inthe ligure. Il the rivet diameler Is 22 —TA;]
mm with rivet valug of 53156 N end permissibla . o
stress in tension of plate Is 142 N/mm?, which {d) Noneol these

ene of the following section is the mosl crilical ‘ .26 Maich List-] (Type of stress) wilh List-1i

. . 3
@) AtkAy k=.,3AA‘

section? {Allowabla value of siress) and select the correct
123 answer using the codes given balow Lhe lists:
I H (! = minlmum yield sress of sleel}
P H USK-I List-1I
Sob b : A. Axial terision 1. 0754,
¢ Bieie [P B. Bending lension 2, 0661,
! ?? T C. Maximum shearsiwess 3. 0601
: h f D. Bearing slress 4. 045,
123 Codes:
{@) Section1-1 ‘A B c D
(b) Section2-2 @z 3 1 4
{c) Seclion3-3 (y3. 2 4 1
{c) Both section 1- 1and seclion 2 -2 €2 3 4 1
@3 2 1 4

Q.23 The capacily of a single 1SA 100 x 100 x 10 mm
as lension member connected by one leg only
using 6 rivels of 20 mm diameler is

Q.27 The nelarea of the flat, as shown in figure to be
considered in design will be along the seclion
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Q.28 The design tensile slrength of a member due (o
yiolding of gress seclion T,ﬂ is given by

by 1-2-6-3-4
(@) 1-2-6-7

(©, I;% Gl %‘3

Q.29 For block shear failure of lension member, ihe
{ailure occurs along a path through conneclion
involving
{2) tension ontwo perpendicular planes.

{b) shearon two perpendicular planes,
{c) lension on one plane and shear on the other
perpendicular plane.
{d) tension on one plane and compression on
+ theolher perpendicular plane,

Q.30 Whnich of Ihe foliowing member will be allected
by shear lag?

(o) o ”
(c) %

Q.31 Aplaleused for connecting two or more structural
members iniersecting each olher is lermed as
(a) Template {t) Baseplate
{c) Gussetplate (d) Shoeplate

Q.32 Whichone of the following stress is independent
of yield siress as a permissible siress for steo!
members?

{a) Axiallensile sirass
(b} Maximum shear svess
{c) Bearing sitress

{d) Siress in siab base

Q.33 The elfective length of an angle member in a
riveled truss is equal 10 which one of the

folloving?

@ f {b) 085

{c} 0.65f {d) 05

where s the cenire to centre distance between
the joints.

Q. 34 Stes! of yield suenglh 400 MPa has been useﬁ
" inaslruclure. Whal is tha value of the maxnmum
aflowable tensile strengih?
fa) 240 MPa {b} 200 MPa
{c} 120 MPa {d} 96 HPa

Q.35 Consider ihe following statements:

Lug angles areusadio

1. increase the lengths of the end connections
of angle ceclion.

2. decreasethelengthsof the end connections
of angle seclion.

3. increass thelengihs of the end comecuons
of channel section,

4. deciease the lengths of tha end conneclions
of chanael section. f

Whichot the above slaiements are correst?

{8) 1and2 {0} 2and4

{c) 1.3and4 {0} 1,2and3

Q.36 Bending compressive and tensilo siresses
respectively are calculaled basedon
(a) nelareaand gross area
{b) grossareaand notarea
{c) netareainbothcases
{0) grossareanbolhicases

Q.37 As perlS 800 : 1984, the ultimate load carrying
capacity of a iension member is
@ 06f A, b} 067 1 A,
{c) 0.75¢ A, (d) 0857 A,



Q 38 H the vield siress of a struciural member made
of steel is { = 230 Njmm?, then which of the

fatbvnngarecmrecnymatched?

(a) Permissible tensile stress in axial
tension— 150 Nfmm?

{b} Permissible bending skress in

tension -— 160 Nfmm?
{c) Permissible shear sitess — 92 Nfmm?
{d} None ofthe above

Q.39 Asteelrod 16 mm diameter has beenused asa
tie mamber in roof bracing system, bul may be
subjecled to possible reversal of siresses due
lowind. Whatis tha maximum permissible length

of member? .
{a} 1600mm &) 1440mm
{c} 1400mm (d) 2800mm

Q.40 The angles are connected as shown in ﬂgure
below. The steatis of grade Fe4 10, The aﬁectwe
net areaof the section is

ISA 100 = 75 x 10 mm
100 mm| . B
l - "L-ﬂ)m
75mm —a{T
@) 1650 mm? ) 9%0mm?
{c) 11s5mm? @ 1320mm?

0.41 Anangle section 154 150 115 x 8mmol Fe410
grade of sleel connecied with the gusset plate.
The tensile strength of seclion assummg gross-
section yielding:
g = 11, ¥y = 1.25, A, = 20588 mm?,
f,= 250 MPag, £, = 410 MPa)

{a) 342.3kN {b) 467.7kN
{c) 4C73kN {d) 523.2kN
Q.42 The As;gq strength crterizola lensnan member

is given by which of thé following factors:

() Yicidingof gross-area.

(i) Ruptre at crilical section.

{iif) Block shear ol end region.

(@) {)and{ifonly  {b) {iand (iii) only
(€} {iYand (f)onlyy (d) Allof the above

Q.43 Prying forces can be raduced by which of the
tollowing parameters.
(i) Increasinglhe end distance.
(i} Decreasingthe end dislance, i
(i) Inzreasing the digtance of the boll from half
. tha'root radius for a rolled section,
(a) .COnly (s correct
{0y Crly (i) is correct
(e} () and {iif) are correct i
©{dy {n)d’\d (i} are correct

Q 44 A lpa mérrber of roof Iruss consists o! 218A 100
% 75 x 8 mm, The angles are connccted lo either
side of 10 mm gusset plates and sub;ected ©

. factored load of 450kN. Assuming 6 fnm size of

- wald (ncrma)) lhe (o&al lenglh of weld required
is; )
(@ 183mm
(¢} 283mm

{b) 243mm
(d} 43mm

Q.45 Ahangssjointalongwith onend plate Is designed
to carry a downward load of 330 kN, Using end
plale size 240 mm » 150 mmand 2 nos M 25
G, 8.8 HSFG bolls {{; = 565 MPa, 1, = 236), size
ol weld = 10 mm thickness of hangar = 20 mm.
The minimumthickness required is:
{ay 15mm ) 20 mm
{) 30mm "(gﬁes mm

1
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Answers Eard '

.(e) 2.(b) 3.() 4 5 (8
1M.{b) 12, (d) 13.(d) 14.(c) 15. {d)
21. (b} 22. (8) 23.(d) 24.(d) 25. (b)
31.(c) 32.(d) 33 {b) 34.(a) 35. (b)

41, (b) 42 (d) 43.{a) 44, (c) 45.(d)

'_. Ténslon Members ' ‘:, ,

1.

{c)
Permissible stress in axial tension,
= ! =06 t
9= 7
{b)

Design specification give a little guidance to
decide thickness of gusset platas butin any case
it should nol be less than 12 mm. :

(e}

The attachment of the leg angle (o the angfe
member should be capable of developing 40%
in excess af the force in the outslanding leg of
the angla.

(d)

i

Hole dia = Boll dia. + 2mm = 18 mm
Effeclive area of connecled leg

A= (75- 13—%}: g =424 mm?
Effeclive area of puisianding lag,
A, = [50- g)xa = 368 mm?
i

A= (A +A)
= 424 + 368 = 792 mm?
Effeclive net area,
. ‘ g = ZCI‘A,‘
For3bolls, a=07"
Thus, A, =2x07x792
1108.8 mm®

Net Area,

L]

I

6.() 7.(d) B.{b) 9 {b) 10.(c)
16. (a) 17.(d) 18.(68) 19. (a) 20. (c)
26. (b} 27.(b) 28.(d) 29.(c) 30.(b)

A6, (b) 37.{d) 38.(c} 39.(c) 40.(d)

8 (@

Considering failure by nel section nupture
Siress on net seclional area < ultimale siress
Pull (Axlal tenslon) <t

Net seclional area ~ ©
Designstrength 7,,= 086 A,
? Ty
1.25
A,=338. 750
For an angle of size 1ISA ax bx !

Area of connected leg with dimension ‘g’

)

1%71103:

Net area,
A=A+ A
Elfeclive nal area,
AM = Mﬂ
vhere, « = 0.8 for welds

.e A= o.a[(a - -;-)H [b - é]r]

Thus ISA 60 x 40 x 5 is mos suitable wilh net.
- arca 380 mm?, which is more than the required
areaof 338.75mm?.



10.

17.

(b)

As B = 1.4-0.076x x-,Lx-l-J-

J1 90000

[ ———

w
Shear leg width by=w + w, —{
=70+ (100~40)-8

. = 122mm
L, = dislance botween [irst and last boll
= 4 x50 =200 mm
70 250 122
Thus, = 1.4-0,07
us, P %3 310 300
= 1.153
Since, ps —m’-x!“-
Im Ky
1. 10 410
125 250- 14432 (OK)
=153
(e}
Design strength
f.
r o 0% Pt
Ymy Ty

Nel area of connected leg

A= (100—18—;])‘8:624 om?

Gross area of outslanding leg
8
Ay= (70 - 5] x8 =528 mm”‘

Thus,
_ [0.9x624x410]+(1_153x528 x25{)]
- 1.25 1.10
= 322.56 kN
{d)

Lug angles are used to reduce Ihe lengih of the
connechons, however 1hair main purpose is 1o
daccommodate more number of fivets so that size
of the gusset plate may be reduced.

20,

21,

22.

() 23,
In case ol single angle conneeted through one
leg, the net effective sectional area shall be laken

as
A = At KA,
vhere
A, = areaol connacted
A A
leg = -2- also.A2= '2'
‘ A
ke 3. %% 3
’ 34, + 4, 3 ﬂ+ A2
2 2
A 3A
= Ay = FAFTY
= Aa= 0.875A 24,
o)
) Elfective nel width of plate
= 300- [Boh——iz]
4o 49, 27,
8 =5 =50mm
9, = g,=100mm; d=25mm
. N 2x 5P
- Nel width = 300- [3x25— i 100]
. =237.5mm
{a)
CGross dia of hole
=22+15=235mm
Strenglh of main plate of section 1-1
=g, {B-dixt
= 142 x (300-23.5) x 12
=471.156 kN
. Atsection 2-2, sirenglh of plate .
=0, (B-2d)x 1+ A, 30.
.= 142{300-2 x 235) x 12 + 53150
= 184.262 %N
Alseclion 3-3, strength of plate
=0, (8-3d)x1+3A, IR

= 142{300 -3 % 23.5) x 12 + 3 % 53150
= 550,518 kN
So section 1-1is the mos! critical segilon

(d)

The nel area of the lension member is given by

Ay = Ay + kA,
A= [100 »21.5-?]10 = 735 mi?

= 10'0-E %10 = 950 mm?
% 2

The angle secﬂo‘h is connected by ong leg only.

Hal 7 33,25735950' o7
Ay = 735+0.7 x 950 = 1400 mm?
’ Pte = O X Ay,
= 150 % 1400 % 10~ = 210 kN
(d)

The three criterion for fallure has been considared
in new code. Buckling lakes place in
compression members and not in tension
members,

(b}
Net area will be taken along the section having
the minimum width.

Section1.2-3-4.8, = B-2d

i 207
Seetion1-2-6-3-4, 8, = B- 3d+—g
Section 1-2-6-7, B, = B_qu.:?;

Section5-6-7, 8,=8-d

Oul of ali oplions, there is uncertaintly about
minimum value of 8, and B,,.

Be, willbe 1aken as minimum as seclion 1-2-6
- 3- 4 considers crilicat combination of bolts.

(o) ; ;

i
Shear lag phenomenonis prominentin ihe section
in which all the various elements farming the
section are nol cannecled.

(c)
Base plates are provided to distibute ihe load
of a column on greater ared.

a2.

34.

3s.

38.

3s,

40.

(g} .

Permissible values

Axial tensile swess = 06 1,

Bearing siress = 0.75 /,

Maximum shear stress = 0.45 £, :
Stress in sfab base = 185 MPa for all type of
steels.

{8}

Maximum allowable lensile sirengih
b = 50 239.52 MPa
1687 167

&)

Lug angles are sometimes used to reduce the
{ength of tha conneclions. However their main
purpose is to accommodale more number of
fivels so that size of the gussel plale may be
reduced. ‘

(e} i

» Permissible fensile Siress in axial tension
=061, = 138 Nimm?,

= Permissible bending siress in lension
=065 {,= 151.8 Nimm?,

 Permissible shear siress = 0.4 /= 62 Nima2,

{c)
Slenderness ratio,

L
o =850
e T ;

where, min, radius of gyration,

frer'164 g
1!:«1?14 4
L =
R
4 16
= L= 350X;=3400mm.
CH

Metarea ol connecied leg

(:m-——) 2850 mm?



41,

d2.

43.

44.

Natareaol oulstandingleg
= (75—129] = 700 mm?

Total net area = 950 + 700 = 1650 mm?
Since oniyone leg of angle is connected, the net
area will be reduce by factor 0.8 (for welded
conneclion)
Elfective area,

A_ = 08 x 1850 = 1320 mm?

(b}

Tensie strength due to gross-seclion yielding.

oA
e Yo
- _295_*32‘%@,11()“? = 4677 ki
{As per limit 800 : 2007}

{d}

The design strength of tension member is
delermined by yielding of gross-area, rupture at
crilical sectionand block shear of end region.

(a)

Prying forces are the addilional tensile forces due
to the flexibility o connected parls leading 16
deformations. It can be reduced by increasing
ihe end distance.

]
Eachangle carry a (aclored load
450
== 4
3 225 kN
Let L, = Lengiholweld required

For normal weld,
[=075=07x6=42mm

Design sirengthof weid '
[4 1
= LI e
LI 5* 13
410 1
= LT BX——X
L“,xO‘ xBx 5 x125 .
t,=283mm !
45. (d) ’
M 2 No, 6 1425 HEFG betts
| | i ]
-
20mm
thinnar
LWhHEN
Dislance from cenlreline of bolt o loe of filet weld,
1, = 60mm i
For minimum thickness design,
T 16560
T2 2
= 4950 Nm

AMpTma
b = ‘;—nxw
_ ’4x1.15x4950x10’
- 286x160 |

=2456=25mm
ENEE



