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CHAPTER

Q.1

Q.2

Q3

Q4

Q.5

Q6

The most eflicient and econamical seclion used

as a beam i3
(a) I-section
{c) Anglesection

{b) Circular section .
{d) Hseclion

When a beam is subjected lo laleral load, the
designer choice for section should be

{a) angle

(b) Hseclion

{c) 1-seclion with channe) seclion al top lfange
{d} 1-seclion :

Which of the folowing is correct?

{a} Rolled 1-sections as given in IS Handbook
No.-1are plaslic

{b) Rolied 1-sections as given in IS Handbook
No. 1are compact

{c) Both(a)and (b)

{d) Neither (a) are (b)

In case of buckling, Ihe dispersion ol Toad from
bearing plate 1o neutral axis takes place al

(a) & ) 67

c) 45 {d) 1

Shear determines the designa of beams, in which

{a) depth of beam seclion is small and is loaded
uniformiy .

{b) large concenlraled loaas are placed near
beam supporls '

{c) boh(a)and(h)

{d) none of thase

Maximum bending moment in a purlin of length
'L when subjected lo a distribuied load 'W is
assumed lo be

wi? wi?
@5 © g
wi2 wi?
(c) 9 (d) 0

 Design of Steel Struclures
 Beams

Q.7 An angle seclion can be used as purlin when
slope of roof rruss is
{a) belweend0”and 70°
(b} less than 30°
{¢) grealerthan Kioid
{d) lessthan45° ¢

Q.8 To minimize lofal cost of roof Iruss, the ratio of

cost of russ to the cosl of purdin shall be
(ay 1 by 2
© 3 ’ () 4

Q.9 Generally purlines are placed al the pancl points
s0 as the avoid
(a) axial lorce in raller
{b) sheartorceinrailer
(e) deflectionof ralter
(d) bending momenl inrafter

Q.10 A simply supporied beam of 8m elfective span
carries aunilormly distributed factored load of 3
kN/m over lhe elleclive span. I the sieel is of
grade Fed 10 then the most suitable krial sleel
shape and size would be
{a) Solid circular seclion of dia = 110mm,

Area = 9500 mmé,
maximum seclional modulus = 130600 mm?
{b} Sold rectangular seclion of size 60 mm x
100 mm deep Area = BO00 mm2, maximurm
seclional modulus = 100000 mm®
{c) Tsectionof size 200 mm x 200 mm x { mm
Ihickness, Afea = 3900 mm?
Maximum seclion modulus = 105780 mm?
{d) [seclionol size BOmm x 150mmdeep x 10
mm thickness, Area = 2800 mm?
Maximum seclion mogulus = 128100 mm?

Q.11 As per 18 : BOO. the maximum dellection in a
beam should nol exceed (where L is span of
beam)

L L
@ 35 {0} %
L
“ %5 3z

Q.12 Asteel beam supporing loads fromthe floor slab
as woll as from wall is tormed as
{a) slringer beam {b} lintelbeam
{c) spandrelbeam  {d} headerbeam

" Q.13 The ange of dispersion of a concenirated load

on lhe nange"IS ﬂ‘m web plale of a steel beam is
{a) 90° wil the h izonta)

{6) 60° with Mﬁnm

{c} 45° with the horizontal

{d} 30" with the vertical

Q.14 The rolled sleel section used in 8 cased beam
has widih '8 mm and diameter "0 mm. The
minimum width in mm of the finished cased beam

is given by
{a) (B+50) 6) (B+100)
{c) {(8/D}+100] {d 2B+D)

Q.15 For a canlifever beam of length L built-in a{ the
support and restrained against 1orsion at the lree
end, the effective projecling length /is
{a) 1=07L {b) 1=075L
¢y 1=05L {d) 1=3L

Q.16 Under aconcenlrated load, bearing svess fina
beam, is given by
w
(ﬁ) A A —
¢ (b+hJ§ }!,
(0 b=y
" {p+2ndE),

(C) ’b =

i

w
{b+andz), =
(d) !h:—__vy_i_ k

[CIAFI TR
Q.17 The area of cover plates A in one llange of a
tyift up beam, is given by

Z rongt T Zioan
h

{a) Ap =

: Z
b %=Lf‘m’_

{c} Ap = .{'W_%zl“_
= Zions ~Znean
@) A=

Q.18 Match Lisi-t (Type of conneclion) with List-ll
{Type of beam) and select the comect ansiver
using the codes given below the lists:
Lisid -

A. Semirigid conneclion

8, Framed connection

C. Flexible connection

D. Seated conneclion
Ust

1. To permil large angles of rolation and to
{ransmil negligible moment

2. To allow small end rofation and transmil
appreciablemament

3. When a beam is connecled 1o a beam or
stanchion by means of an angle al.the
boliom of the beam which is shop-fiveled lo
thebeam

4. When a beam is connected (o a beam or
stanchion by means of woangles riveted (o
them

Codes:

A B

@ 2 4

o 4 2

&y 2 4

o 4 2

Q.19 The maximum bending siress in a beam section
subjecied to unsymmeirical bending can be
deletmined by
1. iocaling the neulral axis of ihe seclion
2. resolving bending momentl in wo
compoenenis along the principal axes

3. resolving bending momentl in two
perpendicular axes passing through the
centroid of the section

Which of theso sialements are correct?

{2} Bothiand2 {b) Both2and3

{c) Boih fand3 @ 1.2and3

) w3 ()
it ) WD o )



Q»Zﬂ A sleel beam of reclangular cross-section is
i+ clamped at bothends. Plastic delormalion s jusl

- gbserved whenthe UDL on the beamis 10KN/m,

Al the instant of collapse, the load on the beam

willbe
(a) 10kN/m {b} 15kNim
(¢} 20kN/m {cly 30kN/m

Q.21 Asteel beam is connecled (o a stecl column by
means of wo angles placed on the iwo sides of
the web of the beam. Whal is Ihis called?

(a) Stlfened seat conneclion
(b) Unstiffened seat connection
{c) Framedconnection

{d} Rigid connection

Q 22 hassmptysummedbeamo!spanl eachend
s testrained against torsion, compression flange
being unvestrained. According to IS ; 800, the

_ effective fength of tha compression flange will
besqual o
() ¢ {by 0.85¢
(¢} 0.75¢ {dy 0704

Q23 The maximum shear lorce al a seclion is 56 kN,

An (SWB ¢f height 350 mm, broadin 200 mm,
thickness of web 8 mm, with a section modulus
ol 887 cm’is used as a beamat the section. The

shearting siress is
fa) 10 Nmm? {by 20N/mm?
{c) 28.4 Nfmm? {d) 41.6Nfmm*

Q 24 The outstand of the flange of bullt-up beam rom
the lina of connection should not extend beyond

(a} 10T (o} B5T
2557
€} ':E- (d) 1801,
{where Tis the thickness of flange and 7, is the
thickness of web)

0 25 Whichone ol the {ollewing is lhe correct maximum
shear capacity of a pnsmatic beamunder plaslic

ad

design of steel shuclures?
{a) 05AF, b) 05545,
{c} 0.75 A‘Fr i1} A._F},

Q.26 A cantiever anm is to be attached (o a column,
Which ong among the following is the bast
connec Hon?

(a} Fremed conneclion

{b) Seutez{ onnection

{c} Sli’ered seated cannection
(d) Endslale cannection

Q.27 A canilfover sleel be:‘am of 3 m span carries &
uniformily distribuled load of 20 KNfm inclusive
of seif-weight, The beam comprises of
ISLB20¢42198 Nim, flange = 100 mm x 7.3 mm,
wob thickness = 5.4 mm; f,_ = 1696.6 cm?;

1,=1i54 cm?, Whal is the rnaxlrnurn bendlng )

stress in the beam?
{a) 13262 Nfmm?
(o) 53047 Nfmm?
{©) 1843.74 Njmm?
{d} 38%35.48 Nfmm?

Q.28 The disign bending strength of A laterally
nfy

supporied beam is given by My =

whera all lerms have their usual meaning. ﬂp for
plasiic and compact seclions are given by

(a) 1.0.0.8 ) 08,10
@ 104 () 10,10
z"

Q.29 In selecling a rolled f-section for a simply
supponiad beam a minimum value of spandepth
ralio is also ensured. Thisjs stipulaled 1o ensure
hal ﬂ

{a} the puckling of besm dqcs not take place

{I} the shear siress i in tbeam remains within

permissible imits. !

{c} the defieclion of beam remains within the

permissible rmits,

«f} the bending stress in conpression is within

permissible limit. )

Q.30 Forrotied stee! sections recommended for beamns,
the depth 1o thickness ratio of web is less than

{a) 50 (b) 85
{c) 145 (d) 180

Q.31 Waeb crippling occurs dua to
(@) column action of web
(b} failure of web under point load
(¢} excessiva bending moment
(d) secondary bending moment

(.32 The lalerat buckling of I-beam in steel is govemed
. by '
{a) torsional constant
" (b) maximum momeni ol inertia
{¢c} boundary conditions of the flangas
{d) widlhof Ifanges

Q.33 The allowable shear stregé in the web of mild
slae) beam decreases with
{a) decreasein ffiralio -
{b) increasein hitralio
{c) decrease in thickness
{d) increase inheight
whare ‘A" is height and 'f is hickness

Q.34 The heaviesl I section for same depih is
- {a) ISMB by 1sLe
{c) 1848 (d) IswB

Q.35 Latera! buckling of beam is not prevented by
(a) shear connector
{b) embedding compression llangs into the slab
{c) lateral bracing i
(g} increasing the depth of web

0.36 By how much percentage is the permissible
siress in a grillage beam be increased if il is

encasedinconcrele |
{a) 15% b} 25%
(e} 33% {d) 0%

Q.37 In web crippling, the bearing langth under
reactions al lhe supporl is calculated by
@ b+2/3h () b+V3h
{© b+2/2h @ b+2h
where
b = width of 1he bearing plate.
#1 = depth of roo! of Ihe fillet in mm.

0.38 it ends are assumsad la be lixed. then
slendsrness ralio for veb buckling and diagonal
buckling respeclively are .

df3 a3 &3 dJB
{a) Rreliares (b} T

aJs a3 » a6 a6

—_—— ) | e

o [
where

d = clear dapth of web belween roots of hillet
t = web hickness

Q.39 Laleral buckling of beam slarts lrom lop flange
becauseol
-, (@) compressionin lop lange
_ (b) ditferent nature of lorces in top and bollom
~ Nange
(c} .Iess value of shaar force over ¢ross-seclion
(d) None of the above

Q.40 The behaviour of a beam-column cross-section
N sexpressedbywmcho{u-,elolicr.-nngrelanonshlp'?
{a) moment-curvalure
{b) momenl-axialcompression
{c} axial-compresston curvature
(d} momant curvalure-axial compression

Q.41 The effective length of Ihe beam wilh full torsional
resistant and warping restrainl for both llanges
al lhe ends will be less by
(@) 5% by 10%

{c) 15% (d) 30%

Q.42 The purpese of placing the heel of the rafler angle

on the top for following reason.

1. Theralter angle acls as beam in caerying sell
weighl.

2. Il heelis kept down the angte will act like a
gutter and may lead ihe rain water down to
the connections. .

{a) Only 1is correct

(o) Only 2is correcl

{c} Both 1and 2 are correcl

(d} Noneol 1and2is correct

.43 The propenies of ISLB 200 seciion are
Depih of seclion, {1 = 200 mm
Widlh of flange, &, = 100 mm



Thickness of flange, f,= 7.3 mm
Thickness of web, £, = 5.4 mm

Elfective depthof web = d =

66.4 mm

As per IS: 800, the section is classilied as whmh
of following category?

(@) Semi-plasiic

{c} Compact

Q.44 A beam of lenglh. L = 6.5 m s subjecled o
factored unitormly distributed load 63 kN/m. As

(b} Plaslic
(d) Noneof the above

-4. (c)

1.(a) 2 {c) 3. (c) 5. (o)
11, {c) 12. {c) 13. (b) 14.(B) 15. (b)
21.(c) 22.(a) 23.(b) 24.(c) 25.(b)
31.(b) 32. {c) 33.(b) 34 (c) as. (d}
41, {8) 42. (c) 43.{b) 44.(a)
Beams
1. (a}
1-section has maximum seclion modulus.
2. (o)
Such seetions have good fateral buckling strength.
3. (c)
Relled /-section and chahne! seclions as given
is 1S Handbook Mo.-1 are eilher plastic or
compact,
10. (d)

Design bending moment for simply suppored
beam,

1.2Z,1,
M= —
Ty
Also, M= ut? _—31§2—.-24 fN-m
3 8
122,15,
Thus, 2 =

g

per 1S: 800-2007. which is ¢orrect regarding
serviceabilily criteria of beam?

{Permissible deflection = =§,and Ef=46253.18 x
10N mm)

(@ 8,=21.66 mm, safe in deflection

(b) 6‘,-_-3 12.33 mm, nol safe In dellection

(c) 3,=32.11 mm, safein deflection

(d} §,=»38.22mm, nol sale in delleclion

[ 11 1]
] (- .
B (d) 7.(b) 8.(b) 9 (d 10 (d)
16. (b) 17.(d) 18.(c) 19. (d) 20.(c)
26. (d) 27.(b) 28.(d) 29.(c} 30.(b)
36. (c) 37.(b) 3B.(b) 39.{a) 40.(d)
' 24x1.1x10°
so. %= x50
= 88000 mm3

1.

14,

The seclion with maximum seclion modulus and
minimum area will be mosi suitable for beam,

(e}

The maximum deflection o! a beam should not
exceed 1/325 of span in general. This limit may
be exceeded in cases where grealer dellection
goes nol altect slrength ar crack 1he loor
tinighihg,

(b)

In mullistoreyed building consisting of stee!
stanchions and beam traming. it is advisable to
encase |he stee! frame in concrete lo make it fire
resistant and more pleasing lo eye. It is a
composile beam. The minimum widlh of solid
casingis (B + 100). The raclius of gyration about
y-yanisis 0.2(8 + 100).

16.

18.

20.

(b}
Wweknow,
_ P
%= Bearing area
P

|
b —

SO sonssttn|
Lt N
BT

\;T\' f
yédere 'f

P = concenirated load

{ = thickness of web

h = depth of roof of filial
Assuming angle of dispersion of load o be 30°.
. Bearing length

= by=b+2W3
P
%= (b+M)(

(a3

The framed conneclion is made by two angics
placed on iwo sides of ihe web of the beam, The
framed conneclion and seated conneclion are
classilied as flexible conneclions. Seated
cqnnection consists of a horizontal angle with
its harizontal leg a1 ils top lo receive Ihe beam
onil.

{e)
When lhe load is such that the maximum moment
is'equat 10 yield moment (M,) at clamped ends,
the beam starls delorming significantly. The load
for Mis given as
W = 10%kN/m

Now hinges at clamps will be formed at a load
equailo v, .
where, v, = shape factor x v,

=15x 10=15kN/m

Callapseload = —g-x Wy

o Colrapse load
4

1, = ZX15=20kNim

23.

24,

26,

(b}
Shearing siress at neulral axis
e
B
Given, t=8mm

7= BBYx10° x;3252m¢

Q= Ay
However the llanges of beam lake very smafi
shear and maost of il being shared by the web.
Thus lor I-seclion, the shear siress

vV _56x10° _ N
k=10 a0 -0

(© .,,
As per Cl. 6.7.4.4 of IS 800 : 1984 unless the
ouler edge of each stiffener is continucusly
sliffenied, the oulstand of all stilfeners from the
2561 "
web shall not axceed T for seclionand 12¢
¥

Tor tlats where *{ is Ihe thickness of the seclion
or liat,

{d}

The beam column connections expecled toesist
and transfer end reactions only are lermed as
shear connections or flexible connections. These
permil fres rolation of the beam end and do not
have any moment restraint. Brackel connections,
seal connections {unstilfened and stiffened)and
framed conneclions are of flexible fype.
Theolher type of connections which donol perit
any relalive rolation belween the beam and
column and are expecled o resist moment in
addilion to end reactions are termed as moment
connaclions o figid connections. For canlilever
arm, both moment and ond reaction are 1o.be
iransforred withowt ratalion and iherefora rigid
connections would be the best choice. Clipangle
conneclion, split beam connection and brackm
connection {end plate conneclion) are ngzd
conneclions. S



27. (D) 4. (&)

The maximum banding siress is given by The heel of the rafter angla is placed on the op
" Moae because ) acls as beam in carrylng sell weight
s = T and kapt down the angle like a gutter and may
' Y ’
. " - _“f. 2% 2 ootk ead the rain waler down lo conneclions,
2 2 ) 43. (b

1. _16966x10° Asper 151800, !

Z= 007"+ 100 - BB
) : !, 250

= 169660 mm? .
. Wx P . Outstand of flange,
A rae = gy = S0ATNimn b w0
= == mm
33. (b) 2 2
According 1o IS 800 ; 1984 the maximum . - b _ 850
permissible shear stress should notexceedthe A 6849 <9.4
value of 1, given.by 1, = 0.45 f, The . o
pemussib!e average shaar slrass 1, 00 a web L 4. E‘—‘!—o- =308t <84
whose depth does nol exceed 85 times its o 54
thickness, is equal to 0,40 ! . Hence,the secli.on is plaslic.

The allowable shear siress’ !n the web of amxld 44 (;a'l )‘:
steel beam decreases wilh inctease in Wt ralio.. s~

And for sama At ratio, allowabla shear siress Serviceload
decreassswithincreasa In spacing of stiffeners. .63 -63
: T - o= —,-T—-—aszfm
a0, {d) ‘ A4S
’ The bohaviour of beam column C{OSs- -sectionis As per 15; 500 parmissible deflection
expressed by moment gurvalture-axial L 65 10°
’ compression telationship. : " &= % = - 3’5; = 21.66 mm
41, (d) ' Wt
Ey The effective lengih of he beamwilh full tossional Sppe = S W i
resiraint and warping restraint for both flauges at @/ E
\he ends will be reduced by 30% as per 1S: 800- 5 42%(6500)*

= x
2007. 84 483,16 10
= 21.10< 21,66 MM
Which is all fight. * w1 '



