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For design of compression member,

{a) Slendeness ralio should be minimum
{b). Radius ol gyration should be large
{¢) Both (a)and {b) '

{d) Noneofthase

A cdlumn has effective length Z, when bolh ends
are fixed. Whal will be the new effeclive length it

ona end become hinged?
{a) ! {b) 0.5
{c) AU dy 2

Il 2 laced column is dasigned (o carry 500 kN
axial load, then (ofal transverse shear resisled
by lacing will be
{a) 6.25kN

{c) 15kN

(o) 12.5kN
{d) 25KkN

Slendarness ralio of lacing bars should ‘nat
exceed ‘
{a) 100
{c} 180

(b} 120
{d) 145

In design ol compression member

{a) Lacing are notused with batlen

() Basten are acled by longiludinal shear and
moment bolh

{¢) Lacing s gencrally preferred over batiening
incasaof eccen}ric loading

(d) Allofthese - |

it column has machined cnd, then conneclion

between splica and column s designed o carry

{a) 25% axial load and any tension.

(b} 50% axial load and any lension.

-{c} onlytension

{d) only axial load

The most critical considlaration in the design of
rolled steel columns carrying axial load is the
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{a) Percentage elongation at yield and the net
cross-sectional area.

{b) Crilical bending sirength and-axiz!l yield
strength of lhe material.

(c) Buckling strength based on the nel area of
the section and percent elongalion at ultimate
load.

{d) Compressive sirength hased on slenderness

ralio and groas seclional area of tha member.

The design of eccentrically loaded column needs
revision when
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A circular column section is generally not used

in actual praclice because

(a) itis uncommercial

{b) it cannol carry the load salely

{c} il is diflicull 10 connect beams lo round
sections.

{d) All of the above

Q.10 The slenderness ratio of a column supporled

throughout its length by a masonry wall is
(@) zero {b} 10
c) 100 {d} infinity

Q.11 According 1o IS specifications, the elleclive

length o! a column effectively hald in position at
bolh ends and resirained against rolalion atone
end is taken as

fa) 067L

{by 0.707L

{c) 0.8L

¢ L



Q.12 The efteclive length of a baltened strut, effectively
held in position at bolh ends but not restrained
in rotation is laken as
(a)y 1.8L {b) L
€y 14 L [6) 154

Q.13 According (o 1S : 800, in the Merchanl-Rankine
formuta the value of imperlection index {n) is
ay 1.0 {b) 1.4
) 1.8 {d) 20

Q.14 It 1the 18 mm rivels are used in lacing bars, lhen
the minimum widih of lacing bar should be
{a) A0mm {b) GOmm
(c) 8B0Omm ) 55 mm

Q.15 The use of lie plates in laced column is
(a) Prohibiled
(b) Permilled
(c) Permitled at statt and end of lacing system
only
{d) Protubited at start and end of lacing system
only

Q.16 Themaximum slenderness ratia of a comptession
member carrying both dead and supnnmposed

|6ad is
(a) 180 {b) 200
{c} 220 (d) 350

Q.17 Themaximum slendemess ratio of a steel column,
the design ol which is governed by wind or
seismic forces is

(a) 150 {b) 160
{c) 250 ) 350

Q.18 Angle of inclination of the lacing bar wilh ihe
longitudinal axis of the column should preferatly
be helween
@ 10°130° (b) 30°tod0”
©) 140°t0 70° )

Q.19 A solid tmber column s considared as long
calurnnwhan the slenderness ralio s
(2} less han 14
by 11

{c) between 11and 0.702 —E-

o

{d) behlveen 0,702 —E~ and 50
= [»

Q.20 The least dimension in case of a circular column
of diameler O is laken as
8 05D (b} 0660
{c) 088D & D .

Q.21 Thechannels'orangles in he compression chords
of the sleel truss girder bridges are lurned
oulward in order lo increase
(a) cross-seclionalarea
{b) seclion madulus
{c) 1orsional constant
{d) radius of gyration

Q.22 A column splica is used 10 increase
(a) lengih of tha column
(b) strengihof the column
(c) cross-seclional area of the column -
(d) noneof these

Q.23 The value of FOS 'm' in the lormula lor sale
compressive stress for a colurmn is taken as

4
P m
0, 1=
1+0.20sec) (;)m iE
{a) 1.5 ) 16
© 168 {d) 1.8

Q24. The figure betow shows a typical section of a
crane girder.

A

Consider the: [ollowing siatements in this regard:;

The tunction ol the lop channel is to )
1. increasemoment of ineslia about vertical axis

2. reduce moment of inertia aboul horizonial axis

3 ingrease lorsional slifiness

4. increase lateral buckling strength

Which of these statemenls are correct?
{a) 1and4 by 2and3
{o) 1.2and4 (d) {,3andd

Q.25 Cansider he lollowing statemants wilh reference
loan éncased column:

1, The mamber is a symmetrical f-shape or a
single I-beam or channels placed back lo
back wxlr,iorwnlh out llange plales.

2. The minimum®icth of solid casing is equal
10 (by +\15'$'rhere by is the width of sleel
flanges

3. The surface and edges of ihe sieel column

. have aconcrele cover of not less than 50 mm.,

Which of these slalements isfare correcl?

{a) COnly2 (b} Bothtand 2

{c) Both2and 3 {d) Bolh1and3

Q.26 Secant formula for direct stress in compression,
is 'applicable only for slendemess ratio uplo
(8} 120 (o) W0 ’
{c) 140 (dy 150

Q.27 Compression members composed of ‘two
channels placed back-lo-back and separated by
a small dislance are connecled together by
riveting so that the minimum slendarness ratio of
eachmember between Lhe connections, does not

exceed
.{a) 40 (b} &0
{c) €0 (g} 70

Q.28 Tacking tivels incompression plates not exposed

to the weather, have a pilch not exceeding 300 .

mmor

{a) 16 times the thickness of culside plate
{b) 24 times the thickness ol culside plate
{c) 32 times the thickness ol culside plale
{d) 36 imes the IhiCknESS of ouzsqde plate

Q.29 For apairof |denuca! sieel channel sections, tack
welded as a lension element, whal is the net area
of cross-section for design purposes?

(a) Netarea ol the webs only

{b) Netarca of the flanges only

{c) Nelareaol the webs and llanges

{d) Web area plus a portion of the area of the
flanges

Q.30 An electric pole S m high is fixed into:the
foundation. fl cardes awire al the lop and is free
10 move sideways. The eﬂectxve lenglh of the

poleis
{a) 3.25m o} 4.0m
{c} 50m {d} 10.0m

Q.31 A member is subjected lo axial compression.
Effective length is 3000 mm, Size of the angle
usedis 100 x 100 x 10mm. What is the maximum
capacily (it = 250 MFaj?

{@ 101. 2kN {b) 81.7kN
{c) 59.2kN {d) 85.1
.32 Theefieclivelength of column ABshowninfigure
- belowis
H L
P
!
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A
@) 07L
(o} fess than 0.7L
{c} greaterthan0.7L butlessthan il
L

Q.33 M0 struciural sieal wbe has a radius of gyration
20mm. Tha unbraced length uplo which the ube
can be used a5 a compression momber, is
{@) 3em {5} 5.0m
{c) €0m (@} 7.2m

Q.34 The effective length of the member as shown in
the figure below is equal e

N

@ 1.2L
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0.35 Why are tie plales provided in laced columns?
(3} Tocheck the buckiing of column as a whole
{b) Tocheck the buckling of the facing flals
{c} To check the buckling of the component
columns
{d} To check the dislortion of the end cross
seclions
Q.36 Considerhe loliowing stalements:
1. Thewo angle sections placed back toback
are most lrequently used in roof russes.
2. Abuill-up section consisting of two channe!
sections back lo back s occasionatly used.

3. Thelocal buclding of a compression member

lirnils its size. i
Which of these stalemenls are correct?
{a) Bothiand2 (o) Both1and3

{c} Both2and3 . (d) 1,2ang3

7037 Consider the folioving stiputalions in designing
alaced column.

1. Single laging systems on opposite planes - "

shall preferably be in the same direction so
that ane is the shadow of the other.

2. Lacing bar should be aflat section.

3. The slenderness ratio of the Jacing bars for
compression shall nol exceed 180.

4. Laced compression members are o be
provided viih tig plates at ends.

Which of these obsarvations isfars comact?

{a} tonly ) 1anc3

fc} 2and4 {d} 1and4

Q.38 Baltening is preferable whenlhe
1. Columncarries axial load only
2. Space belween the womain compaonantsis
nolvery large
3. Columnis eccentrically loaded.
Thecorracl answeris
@ tonly {b) 2only
cy tand2 {d) 1.2and3

.39 Theovetlap ol ballen plates with the membersin
wetded connections should be more than
fay 31 ) 4t
fc) 61 d} B¢
where, ! = thickness of the batten plate.

(.40 For a compression mamber wilh double angle
seclion, vahich of the Tollowing section will give
larger value of minimum radius of gyralion?

{a} Equalangles back lo back

{b) Unequal angles with long leg back to back
{¢) Unegqual angle with short leg back to back

{d) Both{b)ara _{c)

Q41 A strut 1 m longtconsists ol two angles
{SA 90 x 90 x 6 mm connecled en both sides of
10 mm gusset plale by one bolt. The design
strength ol strut'weld be (I,: 250 MP‘)
Given data [Area = 2055 mm?,
C,, C,=235mm

Ty -309mmlordaubla 1SA90%x 80 x 61,

34. 32mm} ’

.Ylnlﬂsms(hlPa] . b
Kur} 200 21& m 200 24D 250 260

20 | 182 130 109 207 216 224 233
2|12 1m0 m 196 204 24 209
4|18 g7001T 184 1o 198 205

(a) 259KN (0) 330KN
(c} 41DKN (d) 490KN
Q.42 For economical consideration, a compound
column shall have
f
@ .=, ) 7, = %
‘ @© r.> o d r,>2 r},",

Q.43 Twoequal anglesfonm a compaund column cross-
seclion as shown in ligure, among thess, those
which have the same oqrmngcapac«y could
include Lo

i {i :

N
0} r (v} r

Choose the correct answer :
{a) (i)and (ii} (b) (i)and i)
e (i) and (i) {d) (ii)and (iv)

Q.44 A compound calumn had been fabricaled with
4 angles of ISA 60 x 60 x Bmmplaced al corners
ol a square 850 mm x 350 mm. The radius ol
gyralion ol the angle is 15mm. For (he labricated
column overall slendemess ratio is 45. What is
the maximum dislance belween lacing bar
aliached al Ihe tabricated column?
(a) 475mm {b) 470mm
(c) 435mm (d) 410mm

Q.45 Twoidentical I-sections forma compound colurmn
section. For most economical seclion, distance
hetwean wab of 1-seclionwill be

(@) e+ Gy ) 26,- 1y
(© 2J2-72 19).2¢,

Q.46 Figure below shows a'double channel seclion.
Whal will be he dasign compressive capacity of
the column? (L 4= 3 m)
Propanies of ISLC 350

Area = 4947 mm?
I, = 3946 10‘mm*
1, = 3948 x 104 mm*
f, = 137.2mm
€, = 24.1mm
f, = 250MPa

. ,
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* 10|23 |40 |50}|60|70
fs{MPa) | 228 | 226 | 220 | 213 | 205 | 195 | 182

{a) 224.76kN {D) 2224.7kN

{c) 3588.2kN {d) 417.5KN

Q.47 Which one of the followmg pair is correclly
malched?
{a) Truss :  Bending

(b} Beam : Twisling

{c} Column 1 Buckling
{d) Shatt Shortening
Q.48 Slenderness ratio of the splices for compression
membersis
a) 0 {b) 145
{c) 180 {d) 350

Q.49 The thickness of lacing bars for single lacing
syslem should not be less than

(a) #40 (b} 450 .
(c} #60 (d) 70

where [ = lenglh belween Lhe inner end of
conneclions.

0.56 Whal is Ihe maximum permissible slenderness
ratio (or steal ties likely to be subjected to

comprasskon?
(a) 400 (b} 350
c) 20 {d) 1€0

Q.51 The non-dimenslonal effective slenderness ratio
for column [SHB 300 (£, = 61.8 mm) of length
3 melre and ils both ends pinned is
(E= 2% 105 Njmm?, /, = 250 Njmm?,
£,= 40 Nfmm?)
{a) 03216
{c) 0.4322

Q.52 A column of 4 m long has 1o suppart a lactored
load of 6000 kN. The column is ellectively held
at both ends and restrained in direction at one
end. Assume 20 mm plate, £, = 200 Nfmm?,
ISHB area = 11783 mm?, b,= 250 mm (he breadth

(b) 0.6518
(d) 0.7314

ol plate is;
(a) 500mm (b) 380mm
c) 410mm {d) 430mm

Q.53 A battened column with two channals back lo
back length of 10 m to carry an axial faclored
load of 1400 kN. The column may be assumed
(o have resirainad in position but not in direction
al both ends. Assuming spacing of battens
= 1200 mm, distance biw centres of channel,
S = 268.8mm. Tha design shear force for batten

plales is;
(a) A8KN (b} 6BkN
{c) 79kN () 58N



Q.54 A bearing plato having widlh b and Ihickness|
having design bending stress is subjected o
bending moment M. The thickness is;

BAM 12M
{a) B {b) yb:
GA 1284
{c} E‘; {d) B,

Q.55 Asper IS: 800-2007, the stress redulion laclor
for an axially loaded compression member
depends upon which of following lactors for
design slrength ¢riteria?

1. Initial crockadness

2. Accidenlal eccentricities of load

3. Type ol cross-seclion

4. Residual siresses

Ot the abave lactors, the Influencing factors are:
{a) 1,2and 3 are correct

(b) 1,3and 4 are correct

{c) 2 3andd arecorrect

{d) 1.2 3and 4 are correcl

Q.56 Which ol the lollowing s1alemenls are correct?

() The elfeclive slendarness ralio of the laced
‘column should be increased by 5%.

(i?) The etfective length of a single-angle
discontinuous strut connected by more than
are bolt or weld is the same.

(i) The slenderness ralio of compression
members is limiled (o lake into account
unexpecied vibrations.

Compression Membars

5. (6)

1L.{¢) 2.(c) 3 (b) 4.(d)

1.{e) 12. (&) 13.{b} 14.(d) 15. {c)
21 (d) 22 (a) 23.{c) 24.(a) 25. (d)
31. (b) 82 (c) 33.(a) 34.{c) 35. (d)

41, (8) 42. (a) 43. (c)
51.(b) 52. (a) S3. {c)

44.(b) 45, {¢)
54, (c) 55, (d)

o

{iv) Compression members are designed using
Marchani Rankine formuta.

@) (). (#) and (ii1) only

(b} (%), (i) and {iv} only

©) (9 and (i) only

{d) Allof {he above

Q.57 The refaticnship between buckling stress (1) and

'

lhe slendarness ratio (A) for elastic column is
exprassed as
f,

e - fo
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i Q.68 Whal are following faclors Ihal are considered in

6.
16,
26.
36.
46.
56.

dasign crileria ol Jatticed column?
() Buckling of column as whole.
“ (i} Buckling of component column,
(tif) Buckling of individual rolled sections
caonslituting cofumn,
{iv) Buckling of {atlice member,
&) {7and () only
®) () {#) and (i) only
(¢} (i), (i) and (v} only
(d) Altof the above

L 1] 1]
® 7.(d)  8(d) 9. () 10.(a)
(@) 17.{c) 1B.{c) 19.(d) 20. (c}
(b} 27.(b) 28.(c) 29.(c) 3D.(b)
(d) 37.(d) 38 (c) 39.(b) 4C. (b)
(a) 47.(c) 46.(a) 49. (a) 50.(b)

(a) 57.(b) 58, (c)

“Céripresson iinbiis
3. (b}
Tolatload on lacing column = 500 kN

We know that the Iransverse shear resisied by
lacking is 2.5% of lotal venical load.

So, load resisted by lacing = %x 500
! tow
‘L = 125kN
2 @ oyt
For battened slruts, the effective lenglh Is
increased by 10%.
14, {d)

Minimum widlh of lacing bars in revelled
construction should be as follows:

Nominal rivet dia{mm) | Width of lacing bar {mm)
2 65
2 &0
18 55
16 50

24, (a}

Under normal circumslances, the crane girderis
designed as laterally unsupported beam canrying
vertical and horizomal foad at the level of top
flange. The channel at top flange.

(i} increases moment of inertia aboul vertical

axls.
i} improves lateral buckling slrength,

25. (b}
Inthe direction of viire, the pole is hinged at wire
end so effective length = 0.8L = 4.0m.

at. (v
Area ol seclion
= (100~5}x 10+ (100 -5} % 10
= 1900 mm?
Radius of gyration = 19.4 mm
- Slenderness ratio,
3C00

= e = 1546
} o4 54

i

37.

41,

43.

44.

Allowable strengih = 43 MPa
. Capacily of section
=43 x 1900=81700N = 81.7kN )

@ ..
The lacing bar may be a fiat or angle seclion.
The purposa of iacing is 1o hold the varigus paris
of acolumn straighl, paraliel ala conrect distance
apart and o equalize lhe stress distribution
betwean ils various parts. The slenderness ratio
ofthe lacing bars for compression shall be less
than 145.

{d)
Since f>1,
Thus, minimurm radius of gyration 1, vl be
for slendernessratio X .
KL 1000
¢
_ 1000 _
* 58 =32.36
Fromlable corresponding to
f,= 250MPaand %= 32,36
fy= 211+-2$-3-§(21 1-198)
10
o= 214.088 MPa
Thus, design strength of sirut
= At L,
| = 2055 x 214068 N
= 4404N
(c}
Almost equal radius of gyration.
(b}

Let spacing betweenacing barsis §

s
Thus, I’ £0.7 x overall slendemess ratio.

S i
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45.

46.

o Ss54725mm

Thys, raximum spacing, § = 470 mm.

{c}

Let, A = areaof one [-seclion.

1!, = momentof inertia of one [-section about
xx 3xis.

S= distance hetween yy,,,, of two I-section.
1, = moment of inartia of one [-section about
¥y axis.

For compound section, due fo symmetty,

I, =21,

e i)

{by paraliel axis theorgm), i
For most economicat arrangermant, - .

’.n':lyy PR .
R sbz ‘
or 21, = 2[1;, 1;4{%)
2 . ST
of, [§) = &_.{!Z'
] A A
So, 8=2 .fi—lfy
(8}
Far compound section
L=2 : Al
A=2A,

[whete A, = is sectional area of siagle channel)

o e
' {mti&ﬂl}"
= 4547

= 137.2mm

W

(24

poo M
" Y2h

Momnaixt of inertia aboul yy axis

2
.. ly= 2{1}.,“4(%) :‘

wherz is dislance of CGol one J-section o the
¥y axls s
ie., S=125+ Cyr
© =125 + 24.1 = 149.1 mm
Thus, I”, = 2]394.6 x 10° + 4947{149.1)]
= 227842 10° rnrp‘

S {zzmzx-.o‘
Y24, T\ 2xa947

“

el Do EMST75mm

a8, .
« _ Spileas wsed In compression members are

(@) ‘

assumed 10 act as shorl columns wilth zero

- . slengler nessralio, _ -
: P ress|

. 48

51.

52

-

{a) . ,
Minlmum tn}n'kness al lacing bars
{ £ 140 for singlé lacing

" £ 150 for, double lacing riveted or welded at

inlersection

&)

We know

i

£ atx2xitt

O
r 51.8
= 588.5N/mmij,
Non-dimensional elféctive Kenderness ratio,

N 1
f N
= ez L = ¥
g Jix 4588.5 0coie
{8)

1, = 200Nfmr?

Arearequired

53.

54,

_ 6000x10° 5.

>0 = 30000 mm?

Area provided
= 11789 mm?

Width of llange = 250 mm .
s Arealobe provided by plates
= 3000011789 = 18211 mm?

‘Given 20 mm plate, b bobreadth required | 56.
2bx 20 = 18211 '
= b= 45523mmuse b= 500mm.
(c} o 57.
C = 1200mm
v, = 254140010 = 35000 N
100
V= Ve _ 3500x1200
2T NS T 2x268.8
= V,=T78125kN
{c)

Thickness of bearing plate required, tis given
by

- %bxth., =M 50.

R )
" bl

where [, = design bending slress

(d)
As per IS: 800-2007, the design compressive

_ siress ol axially loaded compression member is

given by,
f,
f,= p-to
<d Yoz
where y is stress reducticn laclor and depends
on afl laclors mentioned above,

{a)
As per IS: 800-2007, compression members are
nol designed using Merchanl-Rankine farmula.

(b)

Buckling stress,

= slenderness ratio

Elaslic critical load P, provides a measure of
the slenderness of a compression member.

1

f:t o F
(e)
Buckling ol individua! relled section constiluting
column is not the dosign criteria for column.



