SNS COLLEGE OF TECHNOLOGY

16ME207- STRENGTH OF
MATERIALS

UNIT- IV DEFLECTION OF BEAMS AND BUCKLING OF
COLUMNS

Equivalent length of a column - Problems

Dr.T.Prakash / PROFESSOR / MECH / SOM



.

SNS COLLEGE OF TECHNOLOGY &

rurnons

Equivalent length of a column

JABRLE . 1
End Condificas . |

. e rncd N QI\SB ('ov) (
P:‘\ J. K"lJ rov) ~ o wnole d

(ov) *frvac.

Bec and 45“&, Ot ha v 2 (
od "fore

B“‘ gaa *‘cl '.A ,01‘*&"
e na FPin Jo'u\fL-l

va!ud‘ Bkl sg (cad

(

Dpx

A. | Poth anda Hfixad 6V) _(_
' 2%

encCo Atsva d.

Dr.T.Prakash / PROFESSOR / MECH / SOM



SNS COLLEGE OF TECHNOLOGY -
Equivalent length of a column - Problems >

FITuTIons
A slender pin ended aluminum column 1.8 m long and of circular cross-section is to have an

outside diameter of 50 mm. Calculate the necessary internal diameter to prevent failure by

buckling if the actual load applied is 13.6 kN and the critical load applied is twice the actual load
Take E for aluminum as 70 GN/m2.
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Fad Conditions:- Pin ended .
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A bar of length 4m when used as a simply supported beam and subjected to a u.d.l. of 30 kN/m
over the whole span, deflects 15 mm at the centre. Determine the crippling loads when it is used

as a column with following end conditions:a) Both ends pin-jointed;b) One end fixed and other
end hinged;c) Both ends fixed.

: : —
Aol ut ion .- |) Peuley = A £l (s (o).
(Sive A DQ*O\‘— (Q
S . W géx o’ — Al0% KN
L0,0\%N\ 01 'H\L ljt\\l (=4M 4_2— WAAAAAAS
ua;4ovMJJ d‘d'{v;‘mﬂ}ld (OAA, N:&OKN/M “) P "'Q'ET [( 5*(T—-5” ?{_2.33ﬂ
EFuabv =
.DL:HLC." ton, 8: Bmm=0.01h M- ( W i (o
NHeT x8-66X0_ 3907 KN.
wittat, [§s BRI o N ZEL
Wﬂ_kw'ﬁ\a ' 5845 Q —_"12'33 02?3 A ASAL
Q xa(- (B 'X?_ I ,—‘_ ™M
0.015 = 5_"_%’:;-——;']{;)/ 1) Peue = [ J
3 Q
1 6, 2 ) Th6.€X0° 11,82 kN,
5 x (2ox 10)XA " = 6.E4x 10N _ TkET | A XS0 1k
= = AN A AN
Bl = oot T 2°

Dr.T.Prakash / PROFESSOR / MECH / SOM



