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Open Calculator 

Open Calculator 

List of 15 Elastic Flexural Buckling of Columns
Formulas

Elastic Flexural Buckling of Columns 

1) Axial Buckling Load for Warped Section 

fx

ex

2) Cross-Sectional Area given Axial Buckling Load for Warped Section 

fx

ex

PBuckling Load = (A

Ip
) ⋅ (G ⋅ J +

π
2 ⋅ E ⋅ Cw

L2
)

5.000001N = ( 700mm²

322000mm⁴
) ⋅(230MPa ⋅ 10.0 +

π
2 ⋅ 50MPa ⋅ 10kg⋅m²

(3000mm)2
)

A =
PBuckling Load ⋅ Ip

G ⋅ J + ( π2⋅E⋅Cw

L2 )

699.9998mm² =
5N ⋅ 322000mm⁴

230MPa ⋅ 10.0 + ( π
2⋅50MPa⋅10kg⋅m²

(3000mm)2 )
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3) Cross-Sectional Area given Torsional Buckling Load for Pin Ended
Columns 

fx

ex

4) Polar Moment of Inertia for Axial Buckling Load for Warped Section 

fx

ex

5) Polar Moment of Inertia for Pin Ended Columns 

fx

ex

A =
PBuckling Load ⋅ Ip

G ⋅ J

700mm² =
5N ⋅ 322000mm⁴
230MPa ⋅ 10.0

Ip =
A

PBuckling Load
⋅ (G ⋅ J + (

π
2 ⋅ E ⋅ Cw

L2
))

322000.1mm⁴ =
700mm²

5N
⋅(230MPa ⋅ 10.0 +( π

2 ⋅ 50MPa ⋅ 10kg⋅m²

(3000mm)2
))

Ip =
G ⋅ J ⋅ A

PBuckling Load

322000mm⁴ =
230MPa ⋅ 10.0 ⋅ 700mm²

5N
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6) Shear Modulus of Elasticity given Torsional Buckling Load for Pin Ended
Columns 

fx

ex

7) Torsional Buckling Load for Pin Ended Columns 

fx

ex

Pin-Ended Columns 

8) Critical Buckling Load for Pin Ended Columns by Euler's Formula 

fx

ex

G =
PBuckling Load ⋅ Ip

J ⋅ A

230MPa =
5N ⋅ 322000mm⁴

10.0 ⋅ 700mm²

PBuckling Load =
G ⋅ J ⋅ A

Ip

5N =
230MPa ⋅ 10.0 ⋅ 700mm²

322000mm⁴

PBuckling Load =
π

2 ⋅ E ⋅ A

( L
rgyration

)
2

25.94609N =
π

2 ⋅ 50MPa ⋅ 700mm²

( 3000mm
26mm )2
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9) Cross-Sectional Area given Critical Buckling Load for Pin Ended Columns
by Euler's Formula 

fx

ex

10) Radius of Gyration given Critical Buckling Load for Pin Ended Columns
by Euler's Formula 

fx

ex

11) Slenderness Ratio given Critical Buckling Load for Pin Ended Columns by
Euler's Formula 

fx

ex

A =
PBuckling Load ⋅ ( L

rgyration
)

2

π
2 ⋅ E

134.8951mm² =
5N ⋅ ( 3000mm

26mm )2

π
2 ⋅ 50MPa

rgyration = √ PBuckling Load ⋅ L2

π
2 ⋅ E ⋅ A

11.41359mm = √ 5N ⋅ (3000mm)
2

π
2 ⋅ 50MPa ⋅ 700mm²

λ = √ π
2 ⋅ E ⋅ A

PBuckling Load

262.8445 = √ π
2 ⋅ 50MPa ⋅ 700mm²

5N
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Slender Columns 

12) Cross-Sectional Area given Elastic Critical Buckling Load 

fx

ex

13) Elastic Critical Buckling Load 

fx

ex

14) Radius of Gyration of Column given Elastic Critical Buckling Load 

fx

ex

A =
PBuckling Load ⋅ ( L

rgyration
)

2

π
2 ⋅ E

134.8951mm² =
5N ⋅ ( 3000mm

26mm )2

π
2 ⋅ 50MPa

PBuckling Load =
π

2 ⋅ E ⋅ A

( L
rgyration

)
2

25.94609N =
π

2 ⋅ 50MPa ⋅ 700mm²

( 3000mm
26mm )2

rgyration = √ PBuckling Load ⋅ L2

π
2 ⋅ E ⋅ A

11.41359mm = √ 5N ⋅ (3000mm)2

π
2 ⋅ 50MPa ⋅ 700mm²
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Open Calculator 

15) Slenderness Ratio given Elastic Critical Buckling Load 

fx

ex

λ = √ π
2 ⋅ E ⋅ A

PBuckling Load

262.8445 = √ π
2 ⋅ 50MPa ⋅ 700mm²

5N
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Variables Used

A Column Cross-Sectional Area (Square Millimeter)

Cw Warping Constant (Kilogram Square Meter)

E Modulus of Elasticity (Megapascal)

G Shear Modulus of Elasticity (Megapascal)

Ip Polar Moment of Inertia (Millimeter⁴)

J Torsional Constant

L Effective Length of Column (Millimeter)

PBuckling Load Buckling Load (Newton)

rgyration Radius of Gyration of Column (Millimeter)

λ Slenderness Ratio
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Constants, Functions, Measurements used

Constant: pi, 3.14159265358979323846264338327950288
Archimedes' constant

Function: sqrt, sqrt(Number)
Square root function

Measurement: Length in Millimeter (mm)
Length Unit Conversion 

Measurement: Area in Square Millimeter (mm²)
Area Unit Conversion 

Measurement: Force in Newton (N)
Force Unit Conversion 

Measurement: Moment of Inertia in Kilogram Square Meter (kg·m²)
Moment of Inertia Unit Conversion 

Measurement: Second Moment of Area in Millimeter⁴ (mm⁴)
Second Moment of Area Unit Conversion 

Measurement: Stress in Megapascal (MPa)
Stress Unit Conversion 

https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Area-Conversions/Measurement-11
https://www.unitsconverters.com/en/Force-Conversions/Measurement-19
https://www.unitsconverters.com/en/Moment-Of-Inertia-Conversions/Measurement-81
https://www.unitsconverters.com/en/Second-Moment-Of-Area-Conversions/Measurement-1151
https://www.unitsconverters.com/en/Stress-Conversions/Measurement-1257


Elastic Flexural Buckling of Columns Formulas... 10/10

© calculatoratoz.com. A softusvista inc. venture!

10/24/2023 | 10:55:57 PM UTC Please leave your feedback here...

Check other formula lists

Allowable Design for Column
Formulas 
Column Base Plate Design
Formulas 
Columns of Special Materials
Formulas 
Eccentric Loads on Columns
Formulas 

Elastic Flexural Buckling of
Columns Formulas 
Short Axially Loaded Columns with
Helical Ties Formulas 
Ultimate Strength Design of
Concrete Columns Formulas 

Feel free to SHARE this document with your friends!

PDF Available in

English  Spanish  French  German  Russian  Italian  Portuguese  Polish  Dutch 

https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://docs.google.com/forms/d/e/1FAIpQLSf4b4wDgl-KBPJGChMJCxFlqrHvFdmw4Z8WHDP7MoWEdk8QOw/viewform?usp=pp_url&entry.1491156970=Elastic%20Flexural%20Buckling%20of%20Columns%20Formulas
https://www.calculatoratoz.com/en/allowable-design-for-column-Calculators/CalcList-10268
https://www.calculatoratoz.com/en/column-base-plate-design-Calculators/CalcList-652
https://www.calculatoratoz.com/en/columns-of-special-materials-Calculators/CalcList-651
https://www.calculatoratoz.com/en/eccentric-loads-on-columns-Calculators/CalcList-649
https://www.calculatoratoz.com/en/elastic-flexural-buckling-of-columns-Calculators/CalcList-656
https://www.calculatoratoz.com/en/short-axially-loaded-columns-with-helical-ties--Calculators/CalcList-7618
https://www.calculatoratoz.com/en/ultimate-strength-design-of-concrete-columns-Calculators/CalcList-658
https://www.calculatoratoz.com/PDF/Nodes/656/Elastic-flexural-buckling-of-columns-Formulas_en.PDF
https://www.calculatoratoz.com/PDF/Nodes/656/Elastic-flexural-buckling-of-columns-Formulas_es.PDF
https://www.calculatoratoz.com/PDF/Nodes/656/Elastic-flexural-buckling-of-columns-Formulas_fr.PDF
https://www.calculatoratoz.com/PDF/Nodes/656/Elastic-flexural-buckling-of-columns-Formulas_de.PDF
https://www.calculatoratoz.com/PDF/Nodes/656/Elastic-flexural-buckling-of-columns-Formulas_ru.PDF
https://www.calculatoratoz.com/PDF/Nodes/656/Elastic-flexural-buckling-of-columns-Formulas_it.PDF
https://www.calculatoratoz.com/PDF/Nodes/656/Elastic-flexural-buckling-of-columns-Formulas_pt.PDF
https://www.calculatoratoz.com/PDF/Nodes/656/Elastic-flexural-buckling-of-columns-Formulas_pl.PDF
https://www.calculatoratoz.com/PDF/Nodes/656/Elastic-flexural-buckling-of-columns-Formulas_nl.PDF

