3
Iwz990.iX104+2[-10>;§OO J Y
=0.23x 10° mm* 200,mm — _LIO mm
| Since [yy is less than Iyx, the column ' ?
will tend to buckle about Y-Y axis.
Least moment of inertia of the column
section, I?BVOB__.
. X G X
I=lnin=Ilyy=0.23 % 10® mm* e
The column is fixed at both ends.
. Effective length,
1 3000 h— '
L=2="""=1500 mm A
! t
. Least radius of gyration of the column .
section, Fig. 19.10.
; \/ 0.23% 10° R
/L _ e =47.64
K=N7 10133 mm
Crippling load as given by Rankine’s formula,
o deXA _ 320XI0I33 _opcimian

LY L1 (1500
I+o) % +7500| 47.64

Crippling load _ 2864023.3
Factor of safety 3

Safe load =

=954674.43 N Ans.
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ProBLEM 7. Calculate the safe compressive load on a hollow cast iron column (one eru.i rigidly fixed
and the other hinged) of 150 mm external diameter and 100 mm internal diameter and 10 m in length, Use
Euler’s formula with a factor of safety of 5 and E = 95 K N/mm?.

SoLuTioN. D= 150mm d=100mm
L= L=£=5\/2m = 5v/2 X 1000 mm. = 50002 mm
V2 2
I= -6’:— (1504 - 100%) = 1.994 x 107 mm®
MPEl 72 x95%1.994x10’
P= ——= - =373.92 kN
L (50007/2)
- 373.92
Safe load = = 74.78 kN.

JROBLEM 8. A hollow alloy tube 5 metre long with external and inte
25 mm respectively was found o extend by
the tube, when used as a column with both
a factor of safety of 4.

rnal diameters equal to 40 mm and
6.4 mm under a tensile load of 60 kN. Find the buckling load for
ends pinned. Also find the safe compressive load for the tube, with

_ T
SoLuTion. Area of the section = A = 1 (40% - 25%) mm? = 765.76 mm?
When subjected 10 tension

7
Extension & =
AE
po WL _60x10°x5x10°

A 76576x64 = 01213.69 Nimm?

When used as a column

n
I= 64 (40* - 25%) = 106489 rmm*

Buckling load n’El _ m*x61213.69x 106489

[) - —

B P = 257343 N
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\P/noalju 13. A round steel rod of diameter 15 mm and length 2 metre is subjected to a gradually
increasing axial compressive load. Using Euler's formula find the buckling load. Find also the maximum
laseral deflection corresponding to the buckling condition. Both ends of the rod may be taken as hinged.
Take E = 2.1 x 10° N/mm? and the yield stress of steel = 250 N/mm?.

SoLumioN. Area of the rod P=1287.6N
md> n 5 5
=A=—=— %x15=176.71 mm~.
4 4
_ . md* 7wx15*
Moment of inertia of the section = I= T —6—4— =2485.05 mm?.
Since both ends of the member are hinged, the effective length
= L =2000 mm.
. Buckling load (using Euler’s formula)
%% 2.1x10° x2485.05
= Dl > N= 12876 N
(2000)
Di i T N/ =729 N/
Irect compressive stress =P = A" 17671 mm? mm°,

Let the maximum bending stress corresponding to buckling condition be p,.
p,+p,= yield stress
p,= 250-7.29 =242.71 Nimm?.

Let M be the maximum bending moment which occurs at the centre P=1287.6N
Fig. 14.11

M Py



24271

.’v—"-'-' o

M= w 2485 1005 N, = 9¥419.5% Nmm.

7.5
Let the maximum central deflection be a mm.
M= Pa=12876a=8)41953
8041953

a= = 62.46 mm.

12876




xample 19.4. A column having a T section with a flange 120 mm X
16 and web 150 mm X 16 mm is 3 m long. Assuming the column to be
hinged at both ends, find the crippling load by using Euler’s formula.

E=2x10°kg/cm?.
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“Example 19.6. Calculate the Euler’s critical load for a strut, square in
section and 4 metres long with both ends hinged. The same bar is found to

deflect S mm at the centre when a loa of 100 N is placed at mid-span with the
bar sSimply supported at the ends. T

Solution : Given : Length of the strut, / = 4 m = 4000 mm
Central defleciion of the bar, d =5 mm

Point load at the centre of the bar, W= 100 N

We know central deflection und point L, W=100N
load at the centre of the span when simply [—th—e

supported \
5 WP %ﬂl

" 48El L
N - 100 x 4000° Fig. 19.9.
48 X EI
3
or E[=100x4000" _, o, 10 Nmm?
48 X 5

" The strut is hinged at both ends,

Effective length of the strut (L) = ! = 4000 mm H
. Euler’s critical load for the strut,

_mEl_ n*x2.67x10"
2 4000

Iu 1‘ el 4 h"““-“--—’-l‘ -_—— A U

PCr

=16469.90 N = 16.47 kN (Approx) Ans.



Example 19.11. A built up column consisting of rolled steel beam
ISWB 300 with two plates 200 mm X 10 mm connected at the top and bottom

flanges. Calculate the safe load the column can carry, if the length is 3 m and

1

both ends are fixed. Take factor of safety 3. f. = 320 N/ 'mm2 and o = 7500°

Take properties of joist : A = 6133 mm’. e
Iy =9821.6 x 10° mm*; Iyy=990.1x 10° mm*

Solution : Given : Length of the built up column, /=3 m = 3000 mm
Factor of safety =3 |

f. =320 N/mm’
q=—l
~ 7500

Sectional area of the built up column, |

A =6133 +2 (200 x 10) = 10133 mm’

Moment of inertia of the built up column section about XX axis,

3 )
Ixx = 9821.6 x 10“+2[—2ﬂ%l9_+(200x 10) 155-]= 1.94 x 10° mm*

Moment of inertia of the built up column section about YY axis,



