Important Stability Analysis of Infinite Slopes
Formulas PDF

Formulas List of 37
Examples Important Stability Analysis of Infinite Slopes

with Units Formulas

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

¢ (15.909¢a - 0.88) - 10va
(TShearstress ’ s) “ Gy 78.6898° = atan
®; = atan 0.8Pa

ONormal

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

Ts 4748960 = atan| ~2M
. ° = atan
¢ = atan 1.1 Mpa
onm
3) Angle of Internal Friction given Shear Strength of Cohesive Soil Formula (af
T. -¢C _ 1.2mpa - 10Pa
@, =atan< : ) o0 *““(W
ONormal

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

"Example with Units. Evaluate Formula (@

®; = atan((%) tan( (1) )> 89.9995¢ = atan(( 16211:P ) ~tan ( (80°) ))

5) Cohesion given Critical Depth for Cohesive Soil Formula (af

¢=(hey- (ran( (1) -tan((©))) - (cos((1)))")

Example with Units

2.5111kpa = (1.01m - 18/m* - (tan( (80-) ) -tan( (47.48-)) ) - (cos((80°)) )2)

. © formuladen.com Important Stability Analysis of Infinite Slopes Formulas PDF... 1/10



https://www.formuladen.com/en/angle-of-internal-friction-given-factor-of-safety-for-cohesive-soil-formula/Formula-26306
https://www.formuladen.com/en/angle-of-internal-friction-given-factor-of-safety-for-cohesive-soil-formula/Formula-26306
https://www.formuladen.com/en/angle-of-internal-friction-given-shear-strength-of-cohesionless-soil-formula/Formula-26100
https://www.formuladen.com/en/angle-of-internal-friction-given-shear-strength-of-cohesionless-soil-formula/Formula-26100
https://www.formuladen.com/en/angle-of-internal-friction-given-shear-strength-of-cohesive-soil-formula/Formula-26301
https://www.formuladen.com/en/angle-of-internal-friction-given-shear-strength-of-cohesive-soil-formula/Formula-26301
https://www.formuladen.com/en/angle-of-internal-friction-given-shear-strength-of-soil-formula/Formula-26109
https://www.formuladen.com/en/angle-of-internal-friction-given-shear-strength-of-soil-formula/Formula-26109
https://www.formuladen.com/en/cohesion-given-critical-depth-for-cohesive-soil-formula/Formula-26507
https://www.formuladen.com/en/cohesion-given-critical-depth-for-cohesive-soil-formula/Formula-26507
https://www.formuladen.com/
https://www.formuladen.com/
https://www.formuladen.com/en/angle-of-internal-friction-given-factor-of-safety-for-cohesive-soil-formula/Formula-26306
https://www.formuladen.com/en/angle-of-internal-friction-given-factor-of-safety-for-cohesive-soil-formula/Formula-26306
https://www.formuladen.com/en/angle-of-internal-friction-given-shear-strength-of-cohesionless-soil-formula/Formula-26100
https://www.formuladen.com/en/angle-of-internal-friction-given-shear-strength-of-cohesionless-soil-formula/Formula-26100
https://www.formuladen.com/en/angle-of-internal-friction-given-shear-strength-of-cohesive-soil-formula/Formula-26301
https://www.formuladen.com/en/angle-of-internal-friction-given-shear-strength-of-cohesive-soil-formula/Formula-26301
https://www.formuladen.com/en/angle-of-internal-friction-given-shear-strength-of-soil-formula/Formula-26109
https://www.formuladen.com/en/angle-of-internal-friction-given-shear-strength-of-soil-formula/Formula-26109
https://www.formuladen.com/en/cohesion-given-critical-depth-for-cohesive-soil-formula/Formula-26507
https://www.formuladen.com/en/cohesion-given-critical-depth-for-cohesive-soil-formula/Formula-26507
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

6) Cohesion given Shear Strength of Cohesive Soil Formula (nf

Evaluate Formula @

Example with Units

78.69° -3.1416
4.4007kpa = 4.92kN/m? - | 21.66kN/m? - tan — 80

7) Cohesion given Stability Number for Cohesive Soil Formula (af

_m Example with Units Bl Fammul @

c=S§,- (y ) hcs) 2.4964kpa = 2.01 - (18k/m? - 0.069m )

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

Evaluate Formula [
c= ((cs'fs) B (Gn‘tan( (‘P)))

Example with Units

2.5324xpa = (29.72k/m* - 0.88) - (21.66Kn/m? -tan ( (47.48° ) ) )

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

[Formula | Example with Units Evaluate Formula [

c = (Sn “F.y- HMobilised) 2.7497wpa = (2.01-1.9 - 18x/m* - 0.04m )

10) Cohesion of Soil given Mobilized Cohesion Formula (af

Formula Example with Units Evaluate Formula (&

2.511kpa = 1321.59pa - 1.9

m*

11) Critical Depth for Cohesive Soil Formula (af

Evaluate Formula (@

C

" (1) (@) (eos( (1))

2.511kpa

18k/m® - (tan ((80¢ ) ) -tan ((47.48:))) - (cos( (80-)))>

1.0099m =
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12) Critical Depth for Cohesive Soil given Factor of Safety Formula (af

_W_ Example with Units Evaluate Formula (&
heritical = Fe - H 551m =19:29m

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

2.511kpa
0.0694m = ——
18kN/m? - 2.01

14) Depth at Mobilized Cohesion Formula (af

Example with Units Evaluate Formula B
104.922pa
2.9m = _—
18kN/m? - 2.01

15) Depth of Mobilized Cohesion given Critical Depth Formula (a{

Formula Example with Units Evaluate Formula B

hCritical
F

C

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

[Formula Exarmple with Units Evaluzte Fomul= i
. 2.511kpa
Buomised = | 5 | | |0 \ 201 towm 19
obl . N 3. .
S,y F. /m

17) Factor of Safety against Sliding Formula (af

 mmm
.69°

(- tan( (@) ) 0.8816:(%)

s tan( (1)) tan ( )

18) Factor of Safety given Critical Depth Formula B

Example with Units Evaluate Formula [

Formula

hCritical

F. = m
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19) Factor of Safety given Stability Number Formula (a1

Formula

Example with Units

C

S Y - Hyobilised

1.7351 = (

2.511kpa
2.01 - 18xkN/m* - 0.04m

20) Mobilized Cohesion Formula (af

Evaluate Formula @

Formula

1321.5789pa =

Example with Units

2.511kpa
1.9

Evaluate Formula @

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

Formula

Co=(Sy-v-H)

Example with Units

104.922pa = ((2.01 - 18k/m® - 2.9m )

Evaluate Formula @

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

Formula

Example with Units

(TShearstress 5) - Cy

0.8pa =

ONormal =

wn ()

_ (15.909ra - 0.88) - 10va
tan ( (78.69° ) )

Evaluate Formula @

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

B Formula |
's 1.1004mpa = L.Zwpa
= — . d T ——
%nm tan( (o)) tan( (47.48°))

Evaluate Formula @

24) Normal Stress given Shear Strength of Cohesive Soil Formula (a1

Example with Units

=
o T ((9))

1.0981mpa =

1.2Mpa - 2.511kpa
tan( (47.48°))

Evaluate Formula @

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

B o |

Example with Units

Onm = TShearstress * COt( ( I ) )

26) Shear Strength of Cohesionless Soil Formula (af

2.8052mpa = 15.909ra - cot ( (80° ) )

Evaluate Formula @

R Formuia |

Example with Units

Ts:(’nm’tan(((\o))

1.1996mpa = 1.1mpa - tan ( (47.48¢ ) )

. © formuladen.com
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27) Shear Strength of Cohesive Soil Formula (af

Evaluate Formula (@
T,=ct (Gnm‘tan( (‘P)))

Example with Units

1.2021mpa = 2.511kpa + ((1.1mpra -tan( (47.48°)))

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

Example with Units Evaluate Formula [
tan ( 78.69°
ta“(cbi) 14.0258mpa = <15.909Pa <¥>>
Tsoil = | TShearstress ’ tan (_I ) tan( 80° )

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

cy t+ (ONormal ~tan( (‘Di) ) )
TShearstress — T
S
10> 0.8pa - 78.69°
159091 = 2 F (08r. otzg(( )))

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

Fy—— Evaluate Formula B
Tg 6.2405 1.2 Mpa
= . Pa = ———————
Ti tan((¢)) tan ( (47.48°))
an( (1)) tan((80°))

31) Stability Number for Cohesive Soil Formula (af

_m Example with Units Evaluate Formula @

c 2.511kpa
202177 = ——
18kN/m?* - 0.069m

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

Example with Units Evaluate Formula (&

104.922pa
200l = ——
18kN/m® + 2.9m
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33) Stability Number given Factor of Safety Formula (a1

Evaluate Formula (@
c 2.511kpa
Sn = Heos 18355 = | 10 T8mym - 0.02
! Fe -y - Hyobilised ) K /m e

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

Evaluate Formula (@

C

e () - ((0))) - (eos((1)))°

2.511kpa

1.01mv(tan((80°))-ta]r1((47.48°)))~(cos((80°)))2

35) Unit Weight of Soil given Factor of Safety Formula (a{

17.999kN/m* =

Example with Units Evaluate Formula (@
2.511kpa
_ ¢ 16.4375wW/m* = | ———MM
L B T 2.01-0.04m - 1.9
n Mobilised " *'¢

36) Unit Weight of Soil given Mobilized Cohesion Formula B

104.922pa
18kN/m* = [ —8 —
2.01-29m

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

Example with Units Evaluate Formula @

2.511kpa
18.1051kN/m* = [ ———
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)
C Mobilized Cohesion for Cohesive Soil (Pascal)

C 1, Mobilized Cohesion (Pascal)

€, Unit Cohesion (Pascal)

F ¢ Factor of Safety with respect to Cohesion
fg Factor of Safety

H Depth at Mobilized Cohesion (Meter)
h, Critical Depth (Meter)

hcritical Critical Depth for Factor of Safety
(Meter)

hg Critical Depth for Stability Number (Meter)
Hmobilised Depth at Mobilized Cohesion in
Stability Number (Meter)

| Angle of Inclination (Degree)

S,, Stability Number

Y Unit Weight of Soil (Kilonewton per Cubic
Meter)

Ccs Shear Stress in Cohesive Soil (Kilonewton
per Square Meter)

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

Oym Normal Stress in Mega Pascal
(Megapascal)

ONormal Normal Stress (Pascal)

T¢ Shear Strength in KN per Cubic Meter
(Kilonewton per Square Meter)

Tg Shear Strength (Megapascal)
Tgoil Shear Strength of Soil (Megapascal)
@ Angle of Internal Friction (Degree)

CDC Angle of Internal Friction of Cohesive Soil
(Degree)
(Di Angle of Internal Friction of Soil (Degree)

T Shear Stress (Pascal)

- © formuladen.com

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 @

o Measurement: Pressure in Pascal (Pa),

Megapascal (MPa), Kilopascal (kPa)
Pressure Unit Conversion B

o Measurement: Angle in Degree (°)

Angle Unit Conversion @

« Measurement: Specific Weight in Kilonewton per

Cubic Meter (kN/m?)
Specific Weight Unit Conversion @

o Measurement: Stress in Pascal (Pa), Kilonewton

per Square Meter (kN/m?)
Stress Unit Conversion @
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» TjShear Stress given Angle of Internal Friction
(Pascal)

* Tghearstress Shear Stress for Factor of Safety
(Pascal)
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