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A load Pis acting on lha diagonal ol a square
column of size D, as shown in figure below. For
no tension, the maximum distance of the load
Trom the centre Ois
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Mateh List-1 (Euler's cr}ppﬁng load) with List-11
(End conditions of column} and select lhe comect
answer by using codes given balow the lists:

List-) List-ll
a- .
A, “L—El 1. Bolhends hinged
2
nEr .
B. O 2. Bolh ends fixed
2
C. ZKLZEI 3. Oneend lixed, other
endiree
2
D. 4’;.251 4, Oneend hxed, olher

end hinged

Strength of Materials

as

Q4

Qs

Codes:
A
(@1
b} 4
(e 1
(d) 4

- W - Wwm
WO
WM N e D
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Conslder the lollawing slatements :

1. The buckling load is less than Lhe crushing
load in long columns.

2. The buckling load is more lor long columns
and relativaly less for short columns.

. 3. When an axially loaded campression

member just buckles, it is said (o develop
an elaslic instability.

Which of the above slalements are ¢orrecl?

{a) both 1and 2 (D) both2andd

{¢) both{and3 {d) all1,2and 3

Eular's formula is based on the following

assumptions:

1. The column is initially perfecily siraighl and
is axially loaded,

2. The column will fail by bucking anly.

3. The lenglh of the column is very large in
comparisan to the lateral dimension.

Which of the above slalements isfare correct?

{a) only3 {b) bolhtand3

{c) both2and 3 {d} 1,2and3

Consider lhe (ollowing statemants:

1. Euter's formula for columns s valid when the
slenderness ralio is less than 80.

2. Rankine lormula for column is valid far any
value of slenderness ralio.

3. The elleclive length of the column becomes
hall when bolh ils ends are fixed.



Q6

Q7

Q8

Which of the above slatemenls are cofrect?
(a) bolh1and 3 (b) bolh tand2
{c) bolh2and3 (d) 1.2and 3

Acolurmn of length 2.4 m, area of cross-seclion
2,000 mm2 and momanl of inertia of
i, = 720 x 10* mm* and J,,, = 80 x 10°¢ mm* is
subjected to buckling load. Both Ihe ends of the
colurmn are lixed. What is Ihe slenderngss ralio
of column?

(a) 120 (b} &

{c) &0 (d) 40

The Rankine’s consiant in ihe formula far axial

loads on column made of material of crushing
strength £, and modulus o elasticily £is
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The curve shown below is the Euler’s curve Jor
stabitily of column. With reference to the figure,
malch List-1 with List-1l and select the correct
answer using the codes given below:

PIA

Lisl-t List-31
A G 1. Long, unsafe
B. C, 2. Long sale
C. C, 3, Shan, unsale
D. G 4. Intermediale, sale

Qs

Codas:

A B C D
a1 2 3 4
2 4 3 1
©3 1 4 2
@3 4 2 1

Four columns of same material and same lenglh
are of reclangular cross-seclion having same
breadth 'B’. The depth of the cross-section and
the end conditions are as given below:

Column | Dopth | End condlions
1. 06¢b Fixed-Fod
2. o8p Fixgd-Hingod
2 100 Hingod-Hinged
L.._A' 260 Fixpd-Free

Which of the above column wilt have maximum
Euler's buckling load.
(a) Column-1
(¢} Column3

(b) Coumn-2
{dy Column-4

" Q.10 Malch List- {shape of column) with List-ll {shape

of kern) and selecl the correct answer using the
codes given below:

List-| List-1l
A. Rectangular 1. Square
8. Square 2. Circle
C. l-section 3. l-section
4. Hollowcircular seciions 4. Rhombus
Codas:

A B C D
s ¥ 3 2
s 2 3
©@t 1 2 3
Wa 1 4 2
1 Consider (he folloving slatememts aboul

Rankink's theory of columns,

1. Itis apphcable lor tong columns only.

2. ltassumes buckimg and crushing modies ol
Failure,

3. I lakes into accoun: the inilial crookedness
of coturun and imparlections in loading

Which of the above statemeni(s) is{are} correct?
(@ t1and2 {b) 1and3
¢} 2and3 {d) 1.2and3

Q.12 Match List-l (Columns with length L having

partially resirained end condilions) with Ust-il
{Range of affective length) and selecl the carrect
answer using codes given below:

List-I Listi

A, TP T Y]

Codss:
A

f8) 1

TP 2-
-z
{d) 1

m

W W - N
0 W w0

3. A<iye=
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o kA
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1+(%)(£]
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Here, —%— = Rankine canstanl
o rE - .-

i

Core of section fur no !anmon is bavmg half .7 e e
diagonal . .9, (b}
T . r - 5 3 .
= Efrorgl QACr OB R~ 3;(9531
& - p _ TEl 12
LOAB= 45 - .. . 7. Py ==
‘D s .
OP= 4 - 3
:Hence OAC(IS 5 6x7§-
=7 ..

5. ()
Euler's buckling tormula is based on Euler-
Bernoulli's theorem and does not accaunt for
ellect of Iransverse shear delormation. It is valid
for long column range Lih > 80, the faiture is
elastic and Euler’s equalion is valid.

6. (c)
Slenderness ratio of column is given by .
%= Jot _
frn T 22
1 3
oy = 5%24 n"‘sx[?-ﬁ-—?gi]
{for both ends lixed} S S
. = 1.2m= 1200mm 2y |
= ,{"ﬂ‘- 2Ef 26 0.65:2E0°
™ YA TRE T T er
where, I = l”,=80x 10 mm* .
‘ 30x10° 1. (@)
- fon = V2000 =20 mm Ranking's theory is applicable far shortand long
calumns.
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