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Formulas

List of 18

Examples . i
Important Eccentric Loading Formulas

with Units

1) Critical Buckling Load given Deflection in Eccentric Loading Formula (af

Iﬂiﬂlﬁ Example with Units
p. (4. €load + T 5) S5 1740 = 9.99kN - (4 2.5mm +3.1416 - 0.7mm )
PC = 6 T O.7mm N 31416

2) Cross-Sectional Area given Radius of Gyration in Eccentric Loading Formula (af

Example with Units Evaluate Formula B

1.125kgm?

Formula

13.3769m* = >
0.29 mm

3) Cross-Sectional Area given Total Stress is where Load doesn't lie on Plane Formula (af

Evaluate Formula [
A = P
s e, - P-cy ey<P ¢y
Ototal ~ I + I
y X
9.99kn
13.2277m?> =

14.8pa - 4-9.99 - 15mm + 0.75-9.99kN - 14mm
50 kg-m? 51 kgm?

4) Cross-Sectional Area given Total Unit Stress in Eccentric Loading Formula (af

| Formula Evaluate Formula (&
P 9.99kN
Acs = 0.532m? =

CS
f-<<P~c- = )) 100Pa-<<9.99kN'17mm' 1L ))
Tneutral 23 kgm?
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5) Deflection in Eccentric Loading Formula (af

Example with Units Evaluate Formula (&
P 9.99 kN
4- €load * P 4-25mm - =
6 = —C 0.7393mm =
3 9.99 kN
1[~<1-P—c> 3.1416 <1—537>

6) Distance from XX to outermost fiber given Total Stress where Load doesn't lie on Plane

Formula (@
P e Py
Ototal ~ ) T Iy
c. =
y .
P ey
Example with Units
9.99 kN 4-9.99KN - 15mm 5 ,
14.8pa - | 05— | - 50 kgm? " Slkgm
13.91mm =

Evaluate Formula [

9.99xn - 0.75

7) Distance from YY to outermost fiber given Total Stress where Load doesn't lie on Plane

Formula
Evaluate Formula (@
P ey pP- Cy Iy
Cx = | Ototal - +
Acs IX ey P
Example with Units

9.99kN 0.75-9.99kN - 14mm 50kg-m?
14.9835mm = 14.8pa - + .
13m? 51kgm? 4-9.99kn

8) Eccentricity given Deflection in Eccentric Loading Formula (af

P 1) 9.99kN 0.7 mm

= d1-— . 2.367mm = | 3.1416-| 1 - .
Cload = | T P 53N 4. 9.99 1N
¢ + P_ 53knN
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9) Eccentricity w.r.t axis XX given Total Stress where Load doesn't lie on Plane Formula (ag

Evaluate Formula @

P e Py
Ototal ~ A - I Iy
e. =
y Py
9.99 kN 4-999kN - 15mm i

<14.8Pa - ( T > - ( s >> + 51kgm?

0.7452 =
9.99kN - 14mm

10) Eccentricity wrt axis YY given Total Stress where Load doesn't lie on Plane Formula (af

Evaluate Formula @

P ey P ¢y
Ororal - | — | - -1
< total <Acs I > y
e. =
X P-cy
Example with Units
9.99 kN 0.75 - 9.99kN - 14 mm
<14.8Pa - < R > - oo ) - 50kg:m?
3.9956 =
9.99kN + 15mm

11) Load for Deflection in Eccentric Loading Formula (af

B Formula

Example with Units

P.-8-m
P=——
4'eload+T['6

53kN - 0.7mm -3.1416

9.5542kN =

4-25mm + 3.1416- 0.7mm

Evaluate Formula [

12) Moment of Inertia about XX given Total Stress where Load doesn't lie on Plane Formula (a1

Formula

Example with Units

51.3301kgm? =

Evaluate Formula @

0.75 - 9.99kN - 14mm

9.99kN
14.8a (( —

+ 4999 - 15mm
50 kg:m?

)
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13) Moment of Inertia about YY given Total Stress where Load doesn't lie on Plane Formula (]

Formula

I

ey P-cy

y = ry
P ey P ¢y
o - — |+
total ( ( A > < I,

)

Example with Units

50.0552kgm? =

Evaluate Formula @

4-999kN - 15mm

asn - ((

9.99 kN

0.75 - 9.99kN - 14mm

T3 > + < S1igm:

)

14) Moment of Inertia given Radius of Gyration in Eccentric Loading Formula (]

Formula

Example with Units

2
I=(kG )'ACS

1.0933kg:m?

2
(O.ngm ) - 13m?

Evaluate Formula [

15) Moment of Inertia of Cross-Section given Total Unit Stress in Eccentric Loading Formula

@
P-c-e 9.99kN + 17mm * 11mm

I
3

neutral —
f _ <

<)

18.826kg:m?

9.99kn
13 m?

o ()

Evaluate Formula @

16) Radius of Gyration in Eccentric Loading Formula (af

Example with Units

1.125kgm?
0.2942mm = _—
13 m?

Evaluate Formula @

17) Total Stress in Eccentric Loading when Load doesn't lie on Plane Formula (af

Evaluate Formula [

p ey P-cy ey Py
Ototal = | 7— +
Acs I, I,
9.99kn 4-9.99kN - 15mm 0.75 - 9.99kN - 14mm
14.8132pa = + +
13 m? 50 kg-m? 51kgm?

)
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18) Total Unit Stress in Eccentric Loading Formula (af

Evaluate Formula @
P
f=—]+|P-c-
cs neutral

Example with Units

9.99kN 11mm
81.9915pa = +{ 9.99xN - 17mm -
13 m? 23kg:m?
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Variables used in list of Eccentric
Loading Formulas above

Acs Cross-Sectional Area (Square Meter)

¢ Outermost Fiber Distance (Millimeter)
Cy Distance from YY to Outermost Fiber
(Millimeter)

Cy Distance from XX to Outermost Fiber
(Millimeter)

e Distance from Load applied (Millimeter)
€|0ad Eccentricity of Load (Millimeter)

ey Eccentricity with respect to Principal Axis YY
ey Eccentricity with respect to Principal Axis XX

f Total Unit Stress (Pascal)

| Moment of Inertia (Kilogram Square Meter)
Ineutral Moment of Inertia about Neutral Axis
(Kilogram Square Meter)

I, Moment of Inertia about X-Axis (Kilogram
Square Meter)

Iy Moment of Inertia about Y-Axis (Kilogram
Square Meter)

kG Radius of Gyration (Millimeter)

P Axial Load (Kilonewton)
Pc Critical Buckling Load (Kilonewton)

& Deflection in Eccentric Loading (Millimeter)

Ototal Total Stress (Pascal)
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Constants, Functions,
Measurements used in list of

Eccentric Loading Formulas above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

Functions: sqrt, sqrt(Number)

A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.
Measurement: Length in Millimeter (mm)
Length Unit Conversion @

Measurement: Area in Square Meter (m?)
Area Unit Conversion B

Measurement: Pressure in Pascal (Pa)
Pressure Unit Conversion @

Measurement: Force in Kilonewton (kN)

Force Unit Conversion @

Measurement: Moment of Inertia in Kilogram
Square Meter (kg-m?)

Moment of Inertia Unit Conversion @

Important Eccentric Loading Formulas PDF... 6/7


https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Area-Conversions/Measurement-11
https://www.unitsconverters.com/en/Area-Conversions/Measurement-11
https://www.unitsconverters.com/en/Pressure-Conversions/Measurement-12
https://www.unitsconverters.com/en/Pressure-Conversions/Measurement-12
https://www.unitsconverters.com/en/Force-Conversions/Measurement-19
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/Moment-Of-Inertia-Conversions/Measurement-81
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

Download other Important Miscellaneous Topics PDFs

¢ Important Eccentric Loading e |mportant Unsymmetrical Bending and
Formulas B Three Hinged Arches Formulas @

¢ Important Structural Analysis of
Beams Formulas [

Try our Unique Visual Calculators

° % Percentage share (a ° HCF of two numbers [

 EZ] Improper fraction @

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages

English Spanish French German Russian Italian Portuguese Polish Dutch

. © formuladen.com Important Eccentric Loading Formulas PDF... 7/7



https://www.formuladen.com/en/eccentric-loading-formulas/FormulaList-6894
https://www.formuladen.com/en/eccentric-loading-formulas/FormulaList-6894
https://www.formuladen.com/en/structural-analysis-of-beams-formulas/FormulaList-6886
https://www.formuladen.com/en/structural-analysis-of-beams-formulas/FormulaList-6886
https://www.formuladen.com/en/unsymmetrical-bending-and-three-hinged-arches-formulas/FormulaList-11363
https://www.formuladen.com/en/unsymmetrical-bending-and-three-hinged-arches-formulas/FormulaList-11363
https://www.visualpercentagecalculator.com/en/percentage-share/Perc-4
https://www.visualpercentagecalculator.com/en/percentage-share/Perc-4
https://www.visualfractioncalculator.com/en/improper-fraction-addition/frac-13
https://www.visualfractioncalculator.com/en/improper-fraction-addition/frac-13
https://www.lcmhcfcalculator.com/en/hcf-of-two-numbers-by-prime-factorization-using-factor-tree/lcmhcf-10
https://www.lcmhcfcalculator.com/en/hcf-of-two-numbers-by-prime-factorization-using-factor-tree/lcmhcf-10
https://www.formuladen.com/PDF/Nodes/6894/List-of-Important-Eccentric-loading-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/6894/Lista-de-Importante-Carga-excentrica-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/6894/Liste-de-Important-Chargement-excentrique-Formules.PDF
https://www.formuladen.com/PDF/Nodes/6894/Liste-von-Wichtig-Exzentrisches-laden-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/6894/%d0%a1%d0%bf%d0%b8%d1%81%d0%be%d0%ba-%d0%92%d0%b0%d0%b6%d0%bd%d1%8b%d0%b9-%d0%ad%d0%ba%d1%81%d1%86%d0%b5%d0%bd%d1%82%d1%80%d0%b8%d1%87%d0%bd%d0%b0%d1%8f-%d0%bd%d0%b0%d0%b3%d1%80%d1%83%d0%b7%d0%ba%d0%b0-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/6894/Lista-di-Importante-Carico-eccentrico-Formule.PDF
https://www.formuladen.com/PDF/Nodes/6894/Lista-de-Importante-Carregamento-excentrico-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/6894/Lista-Wa%c5%bcny-Ekscentryczne-ladowanie-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/6894/Lijst-van-Belangrijk-Excentrische-belasting-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

