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1) Angle of Internal Friction given Factor of Safety for Cohesive Soil Formula 
Formula

Φi = 𝑎tan(
( 𝜏Shearstress ⋅ fs ) - cu

σNormal
)

Example with Units

78.6898 ° = 𝑎tan(
( 15.909Pa ⋅ 0.88 ) - 10Pa

0.8Pa
)

2) Angle of Internal Friction given Shear Strength of Cohesionless Soil Formula 
Formula

φ = 𝑎tan(
τs
σnm

)

Example with Units

47.4896 ° = 𝑎tan(
1.2MPa

1.1MPa
)

3) Angle of Internal Friction given Shear Strength of Cohesive Soil Formula 
Formula

Φc = 𝑎tan(
τs - cu
σNormal

)

Example with Units

90 ° = 𝑎tan(
1.2MPa - 10Pa

0.8Pa
)

4) Angle of Internal Friction given Shear Strength of Soil Formula 
Formula

Φi = 𝑎tan((
τs
𝜏
) ⋅ tan ( ( I ) ) )

Example with Units

89.9995 ° = 𝑎tan((
1.2MPa

61Pa
) ⋅ tan ( ( 80 ° ) ) )

5) Cohesion given Critical Depth for Cohesive Soil Formula 
Formula

c = ( hc ⋅ γ ⋅ ( tan ( ( I ) ) - tan ( ( φ ) ) ) ⋅ ( cos ( ( I ) ) )
2
)

Example with Units

2.5111kPa = ( 1.01m ⋅ 18kN/m³ ⋅ ( tan ( ( 80 ° ) ) - tan ( ( 47.48 ° ) ) ) ⋅ ( cos ( ( 80 ° ) ) )
2
)
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6) Cohesion given Shear Strength of Cohesive Soil Formula 
Formula

c = τf - (σn ⋅ tan(
Φi ⋅ 𝜋
180 ))

Example with Units

4.4007kPa = 4.92kN/m² - ( 21.66kN/m² ⋅ tan(
78.69 ° ⋅ 3.1416

180 ))

7) Cohesion given Stability Number for Cohesive Soil Formula 
Formula

c = Sn ⋅ ( γ ⋅ hcs )

Example with Units

2.4964kPa = 2.01 ⋅ ( 18kN/m³ ⋅ 0.069m )

8) Cohesion of Soil given Factor of Safety for Cohesive Soil Formula 
Formula

c = ( ζcs ⋅ fs ) - ( σn ⋅ tan ( ( φ ) ) )

Example with Units

2.5324kPa = ( 29.72kN/m² ⋅ 0.88 ) - ( 21.66kN/m² ⋅ tan ( ( 47.48 ° ) ) )

9) Cohesion of Soil given Factor of Safety with respect to Cohesion Formula 
Formula

c = ( Sn ⋅ Fc ⋅ γ ⋅ HMobilised )

Example with Units

2.7497kPa = ( 2.01 ⋅ 1.9 ⋅ 18kN/m³ ⋅ 0.04m )

10) Cohesion of Soil given Mobilized Cohesion Formula 
Formula

c = Cm ⋅ Fc

Example with Units

2.511kPa = 1321.59Pa ⋅ 1.9

11) Critical Depth for Cohesive Soil Formula 
Formula

hc =
c

γ ⋅ ( tan ( ( I ) ) - tan ( ( φ ) ) ) ⋅ ( cos ( ( I ) ) )
2

Example with Units

1.0099m =
2.511kPa

18kN/m³ ⋅ ( tan ( ( 80 ° ) ) - tan ( ( 47.48 ° ) ) ) ⋅ ( cos ( ( 80 ° ) ) ) 2
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12) Critical Depth for Cohesive Soil given Factor of Safety Formula 
Formula

hCritical = Fc ⋅ H

Example with Units

5.51m = 1.9 ⋅ 2.9m

13) Critical Depth given Stability Number for Cohesive Soil Formula 
Formula

hcs = (
c

γ ⋅ Sn
)

Example with Units

0.0694m = (
2.511kPa

18kN/m³ ⋅ 2.01
)

14) Depth at Mobilized Cohesion Formula 
Formula

H = (
Cc

γ ⋅ Sn
)

Example with Units

2.9m = (
104.922Pa

18kN/m³ ⋅ 2.01
)

15) Depth of Mobilized Cohesion given Critical Depth Formula 
Formula

H =
hCritical

Fc

Example with Units

2.9m =
5.51m

1.9

16) Depth of Mobilized Cohesion given Factor of Safety Formula 
Formula

HMobilised = (
c

Sn ⋅ γ ⋅ Fc
)

Example with Units

0.0365m = (
2.511kPa

2.01 ⋅ 18kN/m³ ⋅ 1.9
)

17) Factor of Safety against Sliding Formula 
Formula

fs = (
tan ( ( Φi ) )

tan ( ( I ) )
)

Example with Units

0.8816 = (
tan ( ( 78.69 ° ) )
tan ( ( 80 ° ) )

)

18) Factor of Safety given Critical Depth Formula 
Formula

Fc =
hCritical

H

Example with Units

1.9 =
5.51m

2.9m
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19) Factor of Safety given Stability Number Formula 
Formula

Fc = (
c

Sn ⋅ γ ⋅ HMobilised
)

Example with Units

1.7351 = (
2.511kPa

2.01 ⋅ 18kN/m³ ⋅ 0.04m
)

20) Mobilized Cohesion Formula 
Formula

Cm =
c
Fc

Example with Units

1321.5789Pa =
2.511kPa

1.9

21) Mobilized Cohesion given Stability Number for Cohesive Soil Formula 
Formula

Cc = ( Sn ⋅ γ ⋅ H )

Example with Units

104.922Pa = ( 2.01 ⋅ 18kN/m³ ⋅ 2.9m )

22) Normal Stress given Factor of Safety for Cohesive Soil Formula 
Formula

σNormal =
( 𝜏Shearstress ⋅ fs ) - cu

tan ( ( Φi ) )

Example with Units

0.8Pa =
( 15.909Pa ⋅ 0.88 ) - 10Pa

tan ( ( 78.69 ° ) )

23) Normal Stress given Shear Strength of Cohesionless Soil Formula 
Formula

σnm =
τs

tan ( ( φ ) )

Example with Units

1.1004MPa =
1.2MPa

tan ( ( 47.48 ° ) )

24) Normal Stress given Shear Strength of Cohesive Soil Formula 
Formula

σnm =
τs - c

tan ( ( φ ) )

Example with Units

1.0981MPa =
1.2MPa - 2.511kPa

tan ( ( 47.48 ° ) )

25) Normal Stress given Shear Stress of Cohesionless Soil Formula 
Formula

σnm = 𝜏Shearstress ⋅ cot ( ( I ) )

Example with Units

2.8052MPa = 15.909Pa ⋅ cot ( ( 80 ° ) )

26) Shear Strength of Cohesionless Soil Formula 
Formula

τs = σnm ⋅ tan ( ( φ ) )

Example with Units

1.1996MPa = 1.1MPa ⋅ tan ( ( 47.48 ° ) )
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27) Shear Strength of Cohesive Soil Formula 
Formula

τs = c + ( σnm ⋅ tan ( ( φ ) ) )

Example with Units

1.2021MPa = 2.511kPa + ( 1.1MPa ⋅ tan ( ( 47.48 ° ) ) )

28) Shear Strength of Soil given Angle of Internal Friction Formula 
Formula

τsoil = (𝜏Shearstress ⋅ (
tan ( Φi )

tan ( I )
))

Example with Units

14.0258MPa = ( 15.909Pa ⋅ (
tan ( 78.69 ° )
tan ( 80 ° )

))

29) Shear Stress given Factor of Safety for Cohesive Soil Formula 
Formula

𝜏Shearstress =
cu + ( σNormal ⋅ tan ( ( Φi ) ) )

fs

Example with Units

15.9091Pa =
10Pa + ( 0.8Pa ⋅ tan ( ( 78.69 ° ) ) )

0.88

30) Shear Stress of Soil given Angle of Internal Friction Formula 
Formula

𝜏i =
τs

tan ( ( φ ) )
tan ( ( I ) )

Example with Units

6.2405Pa =
1.2MPa

tan ( ( 47.48 ° ) )
tan ( ( 80 ° ) )

31) Stability Number for Cohesive Soil Formula 
Formula

Sn = (
c

γ ⋅ hcs
)

Example with Units

2.0217 = (
2.511kPa

18kN/m³ ⋅ 0.069m
)

32) Stability Number for Cohesive Soil given Mobilized Cohesion Formula 
Formula

Sn = (
Cc

γ ⋅ H
)

Example with Units

2.01 = (
104.922Pa

18kN/m³ ⋅ 2.9m
)
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Evaluate Formula 

Evaluate Formula 

Evaluate Formula 

Evaluate Formula 

Evaluate Formula 

33) Stability Number given Factor of Safety Formula 
Formula

Sn = (
c

Fc ⋅ γ ⋅ HMobilised
)

Example with Units

1.8355 = (
2.511kPa

1.9 ⋅ 18kN/m³ ⋅ 0.04m
)

34) Unit Weight of Soil given Critical Depth for Cohesive Soil Formula 
Formula

γ =
c

hc ⋅ ( tan ( ( I ) ) - tan ( ( φ ) ) ) ⋅ ( cos ( ( I ) ) )
2

Example with Units

17.999kN/m³ =
2.511kPa

1.01m ⋅ ( tan ( ( 80 ° ) ) - tan ( ( 47.48 ° ) ) ) ⋅ ( cos ( ( 80 ° ) ) ) 2

35) Unit Weight of Soil given Factor of Safety Formula 
Formula

γ = (
c

Sn ⋅ HMobilised ⋅ Fc
)

Example with Units

16.4375kN/m³ = (
2.511kPa

2.01 ⋅ 0.04m ⋅ 1.9
)

36) Unit Weight of Soil given Mobilized Cohesion Formula 
Formula

γ = (
Cc

Sn ⋅ H
)

Example with Units

18kN/m³ = (
104.922Pa

2.01 ⋅ 2.9m
)

37) Unit Weight of Soil given Stability Number for Cohesive Soil Formula 
Formula

γ = (
c

Sn ⋅ hcs
)

Example with Units

18.1051kN/m³ = (
2.511kPa

2.01 ⋅ 0.069m
)
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Variables used in list of Stability
Analysis of Infinite Slopes Formulas

above

c Cohesion of Soil (Kilopascal)

Cc Mobilized Cohesion for Cohesive Soil (Pascal)

Cm Mobilized Cohesion (Pascal)

cu Unit Cohesion (Pascal)

Fc Factor of Safety with respect to Cohesion

fs Factor of Safety

H Depth at Mobilized Cohesion (Meter)

hc Critical Depth (Meter)

hCritical Critical Depth for Factor of Safety
(Meter)

hcs Critical Depth for Stability Number (Meter)

HMobilised Depth at Mobilized Cohesion in
Stability Number (Meter)

I Angle of Inclination (Degree)

Sn Stability Number

γ Unit Weight of Soil (Kilonewton per Cubic
Meter)

ζcs Shear Stress in Cohesive Soil (Kilonewton

per Square Meter)

σn Normal Stress at a Point in Soil (Kilonewton
per Square Meter)

σnm Normal Stress in Mega Pascal

(Megapascal)

σNormal Normal Stress (Pascal)

τf Shear Strength in KN per Cubic Meter

(Kilonewton per Square Meter)

τs Shear Strength (Megapascal)

τsoil Shear Strength of Soil (Megapascal)

φ Angle of Internal Friction (Degree)

Φc Angle of Internal Friction of Cohesive Soil

(Degree)

Φi Angle of Internal Friction of Soil (Degree)

𝜏  Shear Stress (Pascal)

Constants, Functions,
Measurements used in list of

Stability Analysis of Infinite Slopes
Formulas above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant
Functions: atan, atan(Number)
Inverse tan is used to calculate the angle by
applying the tangent ratio of the angle, which is
the opposite side divided by the adjacent side of
the right triangle.
Functions: cos, cos(Angle)
Cosine of an angle is the ratio of the side adjacent
to the angle to the hypotenuse of the triangle.
Functions: cot, cot(Angle)
Cotangent is a trigonometric function that is
defined as the ratio of the adjacent side to the
opposite side in a right triangle.
Functions: tan, tan(Angle)
The tangent of an angle is a trigonometric ratio of
the length of the side opposite an angle to the
length of the side adjacent to an angle in a right
triangle.
Measurement: Length in Meter (m)
Length Unit Conversion 
Measurement: Pressure in Pascal (Pa),
Megapascal (MPa), Kilopascal (kPa)
Pressure Unit Conversion 
Measurement: Angle in Degree (°)
Angle Unit Conversion 
Measurement: Specific Weight in Kilonewton per
Cubic Meter (kN/m³)
Specific Weight Unit Conversion 
Measurement: Stress in Pascal (Pa), Kilonewton
per Square Meter (kN/m²)
Stress Unit Conversion 
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𝜏 i Shear Stress given Angle of Internal Friction

(Pascal)

𝜏Shearstress Shear Stress for Factor of Safety
(Pascal)

© formuladen.com Important Stability Analysis of Infinite Slopes Formulas PDF... 8/10

https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/


Download other Important Geotechnical Engineering PDFs

Important Bearing Capacity for Strip
Footing for C Φ Soils Formulas 
Important Bearing Capacity of
Cohesive Soil Formulas 
Important Bearing Capacity of Non
cohesive Soil Formulas 
Important Bearing Capacity of Soils
Formulas 
Important Bearing Capacity of Soils by
Meyerhof's Analysis Formulas 
Important Foundation Stability
Analysis Formulas 
Important Atterberg Limits
Formulas 
Important Bearing Capacity of Soil by
Terzaghi's Analysis Formulas 
Important Compaction of Soil
Formulas 
Important Earth Moving Formulas 
Important Lateral Pressure for
Cohesive and Non Cohesive Soil
Formulas 
Important Minimum Depth of
Foundation by Rankine's Analysis
Formulas 

Important Pile Foundations
Formulas 
Important Porosity of Soil Sample
Formulas 
Important Scraper Production
Formulas 
Important Seepage Analysis
Formulas 
Important Slope Stability Analysis
using Bishops Method Formulas 
Important Slope Stability Analysis
using Culman's Method Formulas 
Important Soil Origin and Its Properties
Formulas 
Important Specific Gravity of Soil
Formulas 
Important Stability Analysis of Infinite
Slopes Formulas 
Important Stability Analysis of Infinite
Slopes in Prism Formulas 
Important Vibration Control in Blasting
Formulas 
Important Void Ratio of Soil Sample
Formulas 
Important Water Content of Soil and
Related Formulas 

Try our Unique Visual Calculators

Reverse percentage 

Simple fraction 

HCF calculator 

© formuladen.com Important Stability Analysis of Infinite Slopes Formulas PDF... 9/10

https://www.formuladen.com/en/-bearing-capacity-for-strip-footing-for-c-phi-soils-formulas/FormulaList-10436
https://www.formuladen.com/en/-bearing-capacity-for-strip-footing-for-c-phi-soils-formulas/FormulaList-10436
https://www.formuladen.com/en/-bearing-capacity-of-cohesive-soil-formulas/FormulaList-10525
https://www.formuladen.com/en/-bearing-capacity-of-cohesive-soil-formulas/FormulaList-10525
https://www.formuladen.com/en/-bearing-capacity-of-non-cohesive-soil-formulas/FormulaList-10527
https://www.formuladen.com/en/-bearing-capacity-of-non-cohesive-soil-formulas/FormulaList-10527
https://www.formuladen.com/en/-bearing-capacity-of-soils-formulas/FormulaList-10435
https://www.formuladen.com/en/-bearing-capacity-of-soils-formulas/FormulaList-10435
https://www.formuladen.com/en/-bearing-capacity-of-soils-by-meyerhofs-analysis-formulas/FormulaList-10522
https://www.formuladen.com/en/-bearing-capacity-of-soils-by-meyerhofs-analysis-formulas/FormulaList-10522
https://www.formuladen.com/en/-foundation-stability-analysis-formulas/FormulaList-10416
https://www.formuladen.com/en/-foundation-stability-analysis-formulas/FormulaList-10416
https://www.formuladen.com/en/atterberg-limits-formulas/FormulaList-10614
https://www.formuladen.com/en/atterberg-limits-formulas/FormulaList-10614
https://www.formuladen.com/en/bearing-capacity-of-soil-by-terzaghis-analysis-formulas/FormulaList-10523
https://www.formuladen.com/en/bearing-capacity-of-soil-by-terzaghis-analysis-formulas/FormulaList-10523
https://www.formuladen.com/en/compaction-of-soil-formulas/FormulaList-10593
https://www.formuladen.com/en/compaction-of-soil-formulas/FormulaList-10593
https://www.formuladen.com/en/earth-moving-formulas/FormulaList-10596
https://www.formuladen.com/en/earth-moving-formulas/FormulaList-10596
https://www.formuladen.com/en/lateral-pressure-for-cohesive-and-non-cohesive-soil-formulas/FormulaList-10613
https://www.formuladen.com/en/lateral-pressure-for-cohesive-and-non-cohesive-soil-formulas/FormulaList-10613
https://www.formuladen.com/en/minimum-depth-of-foundation-by-rankines-analysis-formulas/FormulaList-10590
https://www.formuladen.com/en/minimum-depth-of-foundation-by-rankines-analysis-formulas/FormulaList-10590
https://www.formuladen.com/en/pile-foundations-formulas/FormulaList-6831
https://www.formuladen.com/en/pile-foundations-formulas/FormulaList-6831
https://www.formuladen.com/en/porosity-of-soil-sample-formulas/FormulaList-10551
https://www.formuladen.com/en/porosity-of-soil-sample-formulas/FormulaList-10551
https://www.formuladen.com/en/scraper-production-formulas/FormulaList-10650
https://www.formuladen.com/en/scraper-production-formulas/FormulaList-10650
https://www.formuladen.com/en/seepage-analysis-formulas/FormulaList-10639
https://www.formuladen.com/en/seepage-analysis-formulas/FormulaList-10639
https://www.formuladen.com/en/slope-stability-analysis-using-bishops-method-formulas/FormulaList-10636
https://www.formuladen.com/en/slope-stability-analysis-using-bishops-method-formulas/FormulaList-10636
https://www.formuladen.com/en/slope-stability-analysis-using-culmans-method-formulas/FormulaList-10637
https://www.formuladen.com/en/slope-stability-analysis-using-culmans-method-formulas/FormulaList-10637
https://www.formuladen.com/en/soil-origin-and-its-properties-formulas/FormulaList-10549
https://www.formuladen.com/en/soil-origin-and-its-properties-formulas/FormulaList-10549
https://www.formuladen.com/en/specific-gravity-of-soil-formulas/FormulaList-10649
https://www.formuladen.com/en/specific-gravity-of-soil-formulas/FormulaList-10649
https://www.formuladen.com/en/stability-analysis-of-infinite-slopes-formulas/FormulaList-10638
https://www.formuladen.com/en/stability-analysis-of-infinite-slopes-formulas/FormulaList-10638
https://www.formuladen.com/en/stability-analysis-of-infinite-slopes-in-prism-formulas/FormulaList-11664
https://www.formuladen.com/en/stability-analysis-of-infinite-slopes-in-prism-formulas/FormulaList-11664
https://www.formuladen.com/en/vibration-control-in-blasting-formulas/FormulaList-10647
https://www.formuladen.com/en/vibration-control-in-blasting-formulas/FormulaList-10647
https://www.formuladen.com/en/void-ratio-of-soil-sample-formulas/FormulaList-10552
https://www.formuladen.com/en/void-ratio-of-soil-sample-formulas/FormulaList-10552
https://www.formuladen.com/en/water-content-of-soil-and-related-formulas-/FormulaList-10616
https://www.formuladen.com/en/water-content-of-soil-and-related-formulas-/FormulaList-10616
https://www.visualpercentagecalculator.com/en/reverse-percentage/Perc-3
https://www.visualpercentagecalculator.com/en/reverse-percentage/Perc-3
https://www.visualfractioncalculator.com/en/simple-fraction-addition/frac-1
https://www.visualfractioncalculator.com/en/simple-fraction-addition/frac-1
https://www.lcmhcfcalculator.com/en/hcf-of-multiple-numbers-by-prime-factorization-using-factor-tree/lcmhcf-59
https://www.lcmhcfcalculator.com/en/hcf-of-multiple-numbers-by-prime-factorization-using-factor-tree/lcmhcf-59
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/


9/18/2024 | 11:49:44 AM UTC

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 Stability Analysis of Infinite Slopes Formulas PDF... 10/10

https://www.formuladen.com/PDF/Nodes/10638/List-of-Important-Stability-analysis-of-infinite-slopes-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/10638/Lista-de-Importante-Analisis-de-estabilidad-de-pendientes-infinitas-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/10638/Liste-de-Important-Analyse-de-stabilite-des-pentes-infinies-Formules.PDF
https://www.formuladen.com/PDF/Nodes/10638/Liste-von-Wichtig-Stabilitatsanalyse-unendlicher-steigungen-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/10638/%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%90%d0%bd%d0%b0%d0%bb%d0%b8%d0%b7-%d1%83%d1%81%d1%82%d0%be%d0%b8%d1%87%d0%b8%d0%b2%d0%be%d1%81%d1%82%d0%b8-%d0%b1%d0%b5%d1%81%d0%ba%d0%be%d0%bd%d0%b5%d1%87%d0%bd%d1%8b%d1%85-%d0%bd%d0%b0%d0%ba%d0%bb%d0%be%d0%bd%d0%be%d0%b2-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/10638/Lista-di-Importante-Analisi-di-stabilita-di-pendii-infiniti-Formule.PDF
https://www.formuladen.com/PDF/Nodes/10638/Lista-de-Importante-Analise-de-estabilidade-de-taludes-infinitos-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/10638/Lista-Wa%c5%bcny-Analiza-statecznosci-nieskonczonych-zboczy-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/10638/Lijst-van-Belangrijk-Stabiliteitsanalyse-van-oneindige-hellingen-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

