Elastic Stability of Columns Formulas... 1/11

calculatoratoz.com unitsconverters.com

Elastic Stability of Columns
Formulas

Calculators! Conversions!

( )

Bookmark calculatoratoz.com, unitsconverters.com

Widest Coverage of Calculators and Growing -
Calculate With a Different Unit for Each Variable -
Widest Collection of Measurements and Units -

J

( Feel free to SHARE this document with your friends! )

Please leave your feedback here...

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/
https://www.calculatoratoz.com/
https://www.unitsconverters.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/
https://www.unitsconverters.com/
https://docs.google.com/forms/d/e/1FAIpQLSf4b4wDgl-KBPJGChMJCxFlqrHvFdmw4Z8WHDP7MoWEdk8QOw/viewform?usp=pp_url&entry.1491156970=Elastic%20Stability%20of%20Columns%20Formulas
https://www.calculatoratoz.com/
https://www.unitsconverters.com/

Elastic Stability of Columns Formulas... 2/11

List of 19 Elastic Stability of Columns
Formulas

Elastic Stability of Columns ¢

Crippling Load by Euler's Formula @

1) Crippling Load by Euler's Formula @

Br:-

(A
2 E-1 Open Calculator (9

Leff

72 - 200000MPa - 6800000mm?
(3000mm)?

@ 1491.407kN =

2) Crippling Load by Euler's Formula given Crippling Load by Rankine's
Formula @

. P, Open Calculator (%'

P,
.PE_ — P,

1500kN - 747.8456kN
1500kN — 747.8456kN

a 1491.407kN =
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3) Effective Length of Column given Crippling Load by Euler's Formula @

Open Calculator (%'

2. E.1

Lest = P,

72 - 200000MPa - 6800000mm*
@ 3000mm =
1491.407kN

4) Modulus of Elasticity given Crippling Load by Euler's Formula @

L Open Calculator @
eff

Pg -
E——
w21

1491.407kN - (3000mm)?
72 - 6800000mm*

a 200000MPa =

5) Moment of Inertia given Crippling Load by Euler's Formula @

Open Calculator (%'
PE Leff

Br- 5t

1491.407kN - (3000mm)?

8E"6mm- —
& 6.55"6mm 72 - 200000MPa
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Rankine's Formula

6) Crippling Load by Rankine's Formula @
P PE Open Calculator (&

.P P + Pg

1500kN - 1491.407kN
1500kN +- 1491.407kN

@ 747.8456kN =

7) Crippling Load given Rankine's Constant K

Br-

. A Open Calculator (%'

Cc

1+a- (—Leff )2
Tleast
750MPa - 2000mm?

14 0.00038 - (3000mm ) >

B 588.9524kN =

8) Cross-Sectional Area of Column given Crippling Load and Rankine's
Constant @

L 2 Open Calculator (%!
P. (1 ta- (—) )

)

BA-

C

588.9524kN - (1 +0.00038 - (2000mm )2)
750MPa

B0 2000mm: =
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9) Cross-Sectional Area of Column given Crushing Load @

BA--"

C

Open Calculator (%'

1500kN

10) Crushing Load by Rankine's Formula @

P PE Open Calculator (&'
P =
B " Pp—P,
747.8456kN - 1491.407kN
a 1500kN = 1491.407kN — 747.8456kN

11) Crushing Load given Ultimate Crushing Stress @

&
PC = 0. A Open Calculator (9

@ 1500kN = 750MPa, - 2000mm?

12) Effective Length of Column given Crippling Load and Rankine's
Constant K

Open Calculator (&

A r2
Qo B 1) e

o

2000mm? (47.02mm)?
- MPa - — g ) LA
& 3000mm \/(750 %" 588.9524kN > 0.00038
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13) Least Radius of Gyration given Crippling Load and Rankine's Constant
<)

5 Open Calculator @
o - Liggg

A
A1

Ileast —

Gc

0.00038 - (3000mm)*

2000mm?

@ 47.02mm =

14) Modulus of Elasticity given Rankine's Constant &

Open Calculator @

GC
B = 2
T < Q
750MP
B 199976MPa = e
72 - 0.00038

15) Rankine's Constant @

Open Calculator @
O¢

a: 2. B

750MP
(53 0.00038 = a
72 . 200000MPa
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16) Rankine's Constant given Crippling Load @

2 Open Calculator (%'
O¢ - A Tleast
o= —-1]-
P Less

750MPa - 2000mm? 47.02mm \ >
. = —1 ). ==
@ 0.00038 ( 588.9524kN ) ( 3000mm )

17) Ultimate Crushing Stress given Crippling Load and Rankine's
Constant K9

L 2 Open Calculator (%
P-l1+a- (i)
Tleast

Bo. = A

588.9524KN - (14 0.00038 - (200 )

47.02mm
2000mm?

B 7s0Mpa =

18) Ultimate Crushing Stress given Crushing Load @

Pc Open Calculator (&'
%=}
1500kN
B soMpa = ———
2000mm?
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19) Ultimate Crushing Stress given Rankine's Constant @

2 Open Calculator @'
o, =0a-m -E .

a 750.0899MPa = 0.00038 - 7% - 200000MPa,
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Variables Used

e A Column Cross Sectional Area (Square Millimeter)
e E Modulus of Elasticity Column (Megapascal)
e | Moment of Inertia Column (Millimeter)

o L ¢ Effective Column Length (Millimeter)

P Crippling Load (Kilonewton)
e P Crushing Load (Kilonewton)

o PE Euler’s Buckling Load (Kilonewton)
o Pr Rankine’s Critical Load (Kilonewton)
* Ieast Least Radius of Gyration Column (Millimeter)

¢ O Rankine's Constant

e O Column Crushing Stress (Megapascal)
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Constants, Functions, Measurements used

e Constant: pi, 3.14159265358979323846264 338327950288
Archimedes' constant

e Function: sqgrt, sqrt(Number)
Square root function

e Measurement: Length in Millimeter (mm)
Length Unit Conversion C‘:

e Measurement: Area in Square Millimeter (mm?)
Area Unit Conversion @

e Measurement: Pressure in Megapascal (MPa)
Pressure Unit Conversion @

e Measurement: Force in Kilonewton (kN)
Force Unit Conversion @

e Measurement: Second Moment of Area in Millimeter* (mm#)
Second Moment of Area Unit Conversion @
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Check other formula lists

¢ Mohr's Circle of Stresses o Elastic Stability of Columns
Formulas @ Formulas ['_‘:
¢ Beam Moments Formulas @ ¢ Principal Stress Formulas L‘:

e Bending Stress Formulas @ o Slope and Deflection Formulas ['_,t
e Combined Axial and Bending
Loads Formulas @
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