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List of 16 Atterberg Limits Formulas

Atterberg Limits 

1) Activity Index of Soil 

fx

ex

2) Angle of Internal Friction for Soil 

fx

ex

3) Coefficient of Internal Friction for Soil 

fx

ex

Ac = (
Ip

μ
)

6 = ( 1.2

0.20
)

φ = arctan( Fs

Fn
)

40.24532° = arctan( 48.5N

57.3N
)

tanφ = ( Fs

P
)

0.323333 = ( 48.5N

150N
)
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4) Liquid Limit of Soil given Plasticity Index 

fx

ex

5) Liquidity Index of Soil 

fx

ex

6) Moisture Content of Soil given Liquidity Index 

fx

ex

7) Normal Force on given Plane in Cohesionless Soil 

fx

ex

Wl = Ip + Wp

2.4 = 1.2 + 1.20

Il =
w − Wp

Ip

0.491667 =
1.79 − 1.20

1.2

w = ((Il ⋅ Ip) + Wp)

1.92 = ((0.6 ⋅ 1.2) + 1.20)

Fn = ( Fs

tanφ
)

97N = ( 48.5N

0.50
)
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8) Percent of Soil Finer than Clay Size given Activity Index 

fx

ex

9) Plastic Limit of Soil given Plasticity Index 

fx

ex

10) Plastic Limit of Soil given Shrinkage Index 

fx

ex

11) Plasticity Index of Soil 

fx

ex

12) Plasticity Index of Soil given Activity Index 

fx

ex

μ = (
Ip

Ac
)

0.2 = ( 1.2

6
)

Wp = Wl − Ip

1.2 = 2.4 − 1.2

Wp = (Is + Ws)

1.2 = (1.07 + 0.13)

Ip = Wl − Wp

1.2 = 2.4 − 1.20

Ip = (Ac ⋅ μ)

1.2 = (6 ⋅ 0.20)
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13) Plasticity Index of Soil given Liquidity Index 

fx

ex

14) Shearing Force on Plane when Sliding on Plane is Impending 

fx

ex

15) Shrinkage Index of Soil 

fx

ex

16) Shrinkage Limit of Soil given Shrinkage Index 

fx

ex

Ip =
w − Wp

Il

0.983333 =
1.79 − 1.20

0.6

Fs = (Fn ⋅ tanφ)

28.65N = (57.3N ⋅ 0.50)

Is = (Wp − Ws)

1.07 = (1.20 − 0.13)

Ws = (Wp − Is)

0.13 = (1.20 − 1.07)
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Variables Used

Ac Activity Index

Fs Shear Force on Soil (Newton)

Fn Normal Force on Soil (Newton)

Il Liquidity Index

Ip Plasticity Index

Is Shrinkage Index

P Total Normal Force (Newton)

tanφ Coefficient of Internal Friction

w Water Content of Soil

Wl Liquid Limit

Wp Plastic Limit

Ws Shrinkage Limit

μ Percentage of Clay Fraction

φ Angle of Internal Friction (Degree)
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Constants, Functions, Measurements used

Function: arctan, arctan(Number)
Inverse trigonometric tangent function

Function: ctan, ctan(Angle)
Trigonometric cotangent function

Function: tan, tan(Angle)
Trigonometric tangent function

Measurement: Force in Newton (N)
Force Unit Conversion 

Measurement: Angle in Degree (°)
Angle Unit Conversion 
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