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Axial compression -- columns
Slenderness ratio: S

L I I
Buckling of a column Definitions:  § =— | with k= _|—
., Kk A
| A.S‘hort columns: S <10
| x Calculated based =
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[ stress criterion: A
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Axial compression -- columns
Long columns: concentric load

Buckling of a column Bending moment: M =
P

2
| For small deflections: M- d Z
J El  dx
y

2
(Governing ODE) =——» d y + P y =0

»pf\_k} dx* El
— \~

“ Deflection Solution (deflection) indicates:
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Axial compression -- columns
Long columns

o]

. .alP Q
Deflection:  y(X) = C,SINg|— XQ+ C,cosg/— X

e e

C; and C, are determined from
boundary conditions (end conditions)

Possible end conditions(make sure you understand

BC6 s): |i
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Axial compression -- columns
Long columns: end conditions + critical load Py

! Q a Q
Deflection:  y(X) = Clsmg/E xQ+C, coﬁ/E X4

For the rounded-rounded end conditions:

1) y(x=0=0 — (C,=0

. a Q
2 y(x=1)=0 —— Clsmg/E I8:O
C El =

Indicating that:

/%|:n("); n=123.... Many solutionsé.

Therefore,
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Axial compression -- columns
Long columns: end conditions + critical load Py

Typically, designs are based on the smallest critical load. Therefore,

2
Pcr:pllzzl, for n=1 using: | = Ak? andS :IE
Pr _ ,UZE . for n=1| Critical load per unit areain For BCOs
A B 32 ’ - terms of slenderness ratio (1) y(x — O) =0
2 1y & 2 y(x=1)=0
: X
Corresponding deflection: Y = Clsln%ﬂ—S
C =
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Axial compression -- columns
Accounting for differe

In order to take into account other boundary conditions, the concept of
effective length, leff, is introduced:

S(:Iei - F)Cr:pzzE
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