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List of 14
Important Water Content and Volume of Solids in

Soil Formulas

1) Degree of Saturation given Bulk Unit Weight and Degree of Saturation Formula 
Formula

S =
γbulk - γdry

γsaturated - γdry

Example with Units

2.5598 =
20.89kN/m³ - 6.12kN/m³

11.89kN/m³ - 6.12kN/m³

2) Degree of Saturation given Dry Unit Weight and Water Content Formula 
Formula

S =
ws

� Gs ⋅
γwater
γdry

� - 1

Example with Units

2.5556 =
8.3

� 2.65 ⋅ 9.81 kN/m³

6.12 kN/m³
� - 1

3) Dry Mass given Water Content with respect to Mass of Water Formula 
Formula

Ws = Ww ⋅
100
ws

Example with Units

0.6024kg = 0.05kg ⋅
100
8.3

4) Mass of Water given Water Content with respect to Mass of Water Formula 
Formula

Ww = ws ⋅
Ws
100

Example with Units

0.05kg = 8.3 ⋅
0.602kg

100

5) Percentage Air Voids given Porosity Formula 
Formula

na = η ⋅ ac

Example

0.2 = 0.5 ⋅ 0.4

6) Total Mass of Soil Formula 
Formula

Σfi = �ws ⋅
Ws
100� + Ws

Example with Units

0.652kg = � 8.3 ⋅
0.602kg

100
� + 0.602kg
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7) Total Volume given Dry Unit Weight in Unit Weight of Solids Formula 
Formula

V = γsoilds ⋅
Vs
γdry

Example with Units

12.2549m³ = 15kN/m³ ⋅
5.0m³

6.12kN/m³

8) Volume of Solids given Density of Solids Formula 
Formula

vso =
Ws

ρd

Example with Units

12.2857m³ =
0.602kg

0.049kg/m³

9) Volume of Solids given Dry Unit Weight in Unit Weight of Solids Formula 
Formula

Vs = γdry ⋅
V

γsoilds

Example with Units

4.9996m³ = 6.12kN/m³ ⋅
12.254m³

15kN/m³

10) Water Content given Dry Unit Weight Formula 
Formula

ws = S ⋅ ��Gs ⋅
γwater
γdry

� - 1�

Example with Units

8.3144 = 2.56 ⋅ � � 2.65 ⋅
9.81kN/m³

6.12kN/m³
� - 1�

11) Water Content given Dry Unit Weight and Percentage of Air Voids Formula 
Formula

ω = � �1 - na � ⋅ Gs ⋅
γwater
γdry

� -
1
Gs

Example with Units

3.0209 = � � 1 - 0.2 � ⋅ 2.65 ⋅
9.81kN/m³

6.12kN/m³
� -

1
2.65

12) Water Content given Dry Unit Weight at Full Saturation Formula 
Formula

ω =
� Gs ⋅

γwater
γdry

� - 1

Gs

Example with Units

1.2256 =
� 2.65 ⋅ 9.81 kN/m³

6.12 kN/m³
� - 1

2.65

13) Water Content given Void Ratio in Specific Gravity Formula 
Formula

ω = e ⋅
S
Gs

Example

1.1592 = 1.2 ⋅
2.56
2.65

© formuladen.com Important Water Content and Volume of Solids in Soil Formulas PDF... 2/5

https://www.formuladen.com/en/total-volume-given-dry-unit-weight-in-unit-weight-of-solids-formula/Formula-29300
https://www.formuladen.com/en/total-volume-given-dry-unit-weight-in-unit-weight-of-solids-formula/Formula-29300
https://www.formuladen.com/en/volume-of-solids-given-density-of-solids-formula/Formula-26919
https://www.formuladen.com/en/volume-of-solids-given-density-of-solids-formula/Formula-26919
https://www.formuladen.com/en/volume-of-solids-given-dry-unit-weight-in-unit-weight-of-solids-formula/Formula-29299
https://www.formuladen.com/en/volume-of-solids-given-dry-unit-weight-in-unit-weight-of-solids-formula/Formula-29299
https://www.formuladen.com/en/water-content-given-dry-unit-weight-formula/Formula-30187
https://www.formuladen.com/en/water-content-given-dry-unit-weight-formula/Formula-30187
https://www.formuladen.com/en/water-content-given-dry-unit-weight-and-percentage-of-air-voids-formula/Formula-30198
https://www.formuladen.com/en/water-content-given-dry-unit-weight-and-percentage-of-air-voids-formula/Formula-30198
https://www.formuladen.com/en/water-content-given-dry-unit-weight-at-full-saturation-formula/Formula-30192
https://www.formuladen.com/en/water-content-given-dry-unit-weight-at-full-saturation-formula/Formula-30192
https://www.formuladen.com/en/water-content-given-void-ratio-in-specific-gravity-formula/Formula-29081
https://www.formuladen.com/en/water-content-given-void-ratio-in-specific-gravity-formula/Formula-29081
https://www.formuladen.com/en/total-volume-given-dry-unit-weight-in-unit-weight-of-solids-formula/Formula-29300
https://www.formuladen.com/en/total-volume-given-dry-unit-weight-in-unit-weight-of-solids-formula/Formula-29300
https://www.formuladen.com/en/volume-of-solids-given-density-of-solids-formula/Formula-26919
https://www.formuladen.com/en/volume-of-solids-given-density-of-solids-formula/Formula-26919
https://www.formuladen.com/en/volume-of-solids-given-dry-unit-weight-in-unit-weight-of-solids-formula/Formula-29299
https://www.formuladen.com/en/volume-of-solids-given-dry-unit-weight-in-unit-weight-of-solids-formula/Formula-29299
https://www.formuladen.com/en/water-content-given-dry-unit-weight-formula/Formula-30187
https://www.formuladen.com/en/water-content-given-dry-unit-weight-formula/Formula-30187
https://www.formuladen.com/en/water-content-given-dry-unit-weight-and-percentage-of-air-voids-formula/Formula-30198
https://www.formuladen.com/en/water-content-given-dry-unit-weight-and-percentage-of-air-voids-formula/Formula-30198
https://www.formuladen.com/en/water-content-given-dry-unit-weight-at-full-saturation-formula/Formula-30192
https://www.formuladen.com/en/water-content-given-dry-unit-weight-at-full-saturation-formula/Formula-30192
https://www.formuladen.com/en/water-content-given-void-ratio-in-specific-gravity-formula/Formula-29081
https://www.formuladen.com/en/water-content-given-void-ratio-in-specific-gravity-formula/Formula-29081
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/


Evaluate Formula 
14) Water Content given Void Ratio in Specific Gravity for Fully Saturated Soil Formula 

Formula

ω =
e
Gs

Example

0.4528 =
1.2
2.65
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Variables used in list of Water
Content and Volume of Solids in Soil

Formulas above

ac Air Content

e Void Ratio

Gs Specific Gravity of Soil

na Percentage of Air Voids

S Degree of Saturation

V Total Volume in Soil Mechanics (Cubic Meter)

vso Volume of Solids in Soil (Cubic Meter)

Vs Volume of Solids (Cubic Meter)

ws Water Content of Soil from Pycnometer

Ws Weight of Solids in Soil Mechanics (Kilogram)

Ww Weight of Water in Soil Mechanics (Kilogram)

γbulk Bulk Unit Weight (Kilonewton per Cubic

Meter)

γdry Dry Unit Weight (Kilonewton per Cubic
Meter)

γsaturated Saturated Unit Weight of Soil

(Kilonewton per Cubic Meter)

γsoilds Unit Weight of Solids (Kilonewton per

Cubic Meter)

γwater Unit Weight of Water (Kilonewton per
Cubic Meter)

η Porosity in Soil Mechanics

ρd Dry Density (Kilogram per Cubic Meter)

Σfi Total Mass of Sand in Soil Mechanics
(Kilogram)

ω Water Content

Constants, Functions,
Measurements used in list of Water

Content and Volume of Solids in Soil
Formulas above

Measurement: Weight in Kilogram (kg)
Weight Unit Conversion 
Measurement: Volume in Cubic Meter (m³)
Volume Unit Conversion 
Measurement: Density in Kilogram per Cubic
Meter (kg/m³)
Density Unit Conversion 
Measurement: Specific Weight in Kilonewton per
Cubic Meter (kN/m³)
Specific Weight Unit Conversion 
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