SNS COLLEGE OF TECHNOLOGY

19MCB204 - SOLIDMECHANICS

UNIT- IV DEFLECTION OF BEAMS AND BUCKLING OF
COLUMNS

Equivalent length of a column - Problems
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Equivalent length of a column
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Equivalent length of a column - Problems

é,o_L“jjoa :
Dul vide cliomelev of “tbe Column,
..’\r O oam = D.00, w0
1“.'.6.‘0 ({iﬂno {o v Ot \Lo ( ".|1~p ‘(-‘ "

A'ﬂ n (‘h‘ " ko (@ |‘uuo\ )
A= ;:" ('TY)" d” )= j‘ (0.06"_ cl’)

P‘TOMQf\'i 0‘{ ]l\ty'l;ﬁ oA ‘“\t‘ Ct'.'umn,

Q 64 4
’bo, Q“;'hc'\‘ (oad - 2)(:'_7,40 ‘0“"J (G'!'I“§.
= 2x13.6 = 27.2kN R
Ead Condition 4 :- Pin ended .

((g (:. '-%M.

. ‘ -
WAty the v 'a"‘rbv\, PB\!LV: __(.?_ 5 Wi R
T2 Joxiolx L (0.08% _ 44
27, L)% = X Xéq-( 5'-d4)
f R > =
(0.05%-d*) = 2:"2"'°3xr.?1x&; -
I xFoxetyr s

ot 6.95%IF ‘_ 2.6 3.65x107¢

Ol= 0.042F M= 43, Fwm.
Inaide dio«mi‘iw, d.= 4-3.'-}«?]




BT IO

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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Equivalent length of a column - Problems

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.
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