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List of 10
Important Porosity of Soil Sample Formulas

1) Air Content given Percentage Air Voids in Porosity Formula 
Formula

ac =
na
η

Example

1.2 =
0.6
0.5

2) Dry Unit Weight Given Porosity Formula 
Formula

γdry = � 1 - η � ⋅ Gs ⋅ γw

Example with Units

12.9982kN/m³ = � 1 - 0.5 � ⋅ 2.65 ⋅ 9810N/m³

3) Porosity given Dry Unit Weight in Porosity Formula 
Formula

η = 1 - �
γdry

Gs ⋅ γw
�

Example with Units

0.5003 = 1 - �
12.99kN/m³

2.65 ⋅ 9810N/m³
�

4) Porosity given Percentage Air Voids in Porosity Formula 
Formula

η =
na
ac

Example

0.5 =
0.6
1.20

5) Porosity given Saturated Unit Weight in Porosity Formula 
Formula

ηs =
γsat - � G ⋅ γw �

γw
⋅ � 1 - G �

Example with Units

1.3448 =
17854N/m³ - � 2.64 ⋅ 9810N/m³ �

9810N/m³
⋅ � 1 - 2.64 �
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6) Porosity given Void Ratio Formula 
Formula

η =
e

1 + e

Example

0.5455 =
1.2

1 + 1.2

7) Porosity of Soil Sample Formula 
Formula

η =
Vvoid
Vt

Example with Units

0.12 =
6m³

50m³

8) Saturated Unit Weight given Porosity Formula 
Formula

γsat = � G ⋅ γw ⋅ � 1 - η � � + � γw ⋅ η �

Example with Units

17854.2N/m³ = � 2.64 ⋅ 9810N/m³ ⋅ � 1 - 0.5 � � + � 9810N/m³ ⋅ 0.5 �

9) Total Volume of Soil given Porosity of Soil Sample Formula 
Formula

Vt = �
Vvoid
ηv

� ⋅ 100

Example with Units

24m³ = �
6m³

25
� ⋅ 100

10) Volume of Voids Porosity of Soil Sample Formula 
Formula

Vvoid =
ηv ⋅ Vt
100

Example with Units

12.5m³ =
25 ⋅ 50m³

100

© formuladen.com Important Porosity of Soil Sample Formulas PDF... 2/5

https://www.formuladen.com/en/porosity-given-void-ratio-formula/Formula-27766
https://www.formuladen.com/en/porosity-given-void-ratio-formula/Formula-27766
https://www.formuladen.com/en/porosity-of-soil-sample-formula/Formula-27763
https://www.formuladen.com/en/porosity-of-soil-sample-formula/Formula-27763
https://www.formuladen.com/en/saturated-unit-weight-given-porosity-formula/Formula-29435
https://www.formuladen.com/en/saturated-unit-weight-given-porosity-formula/Formula-29435
https://www.formuladen.com/en/total-volume-of-soil-given-porosity-of-soil-sample-formula/Formula-27765
https://www.formuladen.com/en/total-volume-of-soil-given-porosity-of-soil-sample-formula/Formula-27765
https://www.formuladen.com/en/volume-of-voids-porosity-of-soil-sample-formula/Formula-27764
https://www.formuladen.com/en/volume-of-voids-porosity-of-soil-sample-formula/Formula-27764
https://www.formuladen.com/en/porosity-given-void-ratio-formula/Formula-27766
https://www.formuladen.com/en/porosity-given-void-ratio-formula/Formula-27766
https://www.formuladen.com/en/porosity-of-soil-sample-formula/Formula-27763
https://www.formuladen.com/en/porosity-of-soil-sample-formula/Formula-27763
https://www.formuladen.com/en/saturated-unit-weight-given-porosity-formula/Formula-29435
https://www.formuladen.com/en/saturated-unit-weight-given-porosity-formula/Formula-29435
https://www.formuladen.com/en/total-volume-of-soil-given-porosity-of-soil-sample-formula/Formula-27765
https://www.formuladen.com/en/total-volume-of-soil-given-porosity-of-soil-sample-formula/Formula-27765
https://www.formuladen.com/en/volume-of-voids-porosity-of-soil-sample-formula/Formula-27764
https://www.formuladen.com/en/volume-of-voids-porosity-of-soil-sample-formula/Formula-27764
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/


Variables used in list of Porosity of
Soil Sample Formulas above

ac Air Content

e Void Ratio

G Specific Gravity of Soil Solids

Gs Specific Gravity of Soil

na Percentage of Air Voids

Vt Volume of Soil Sample (Cubic Meter)

Vvoid Volume of Voids in Soil Mechanics (Cubic

Meter)

γdry Dry Unit Weight (Kilonewton per Cubic

Meter)

γsat Saturated Unit Weight (Newton per Cubic
Meter)

γw Unit Weight of Water in Soil Mechanics

(Newton per Cubic Meter)

η Porosity in Soil Mechanics

ηs Porosity of Soil

ηv Porosity Volume Percent

Constants, Functions,
Measurements used in list of

Porosity of Soil Sample Formulas
above

Measurement: Volume in Cubic Meter (m³)
Volume Unit Conversion 
Measurement: Specific Weight in Kilonewton per
Cubic Meter (kN/m³), Newton per Cubic Meter
(N/m³)
Specific Weight Unit Conversion 
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Cohesive Soil Formulas 
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Formulas 
Important Bearing Capacity of Soils by
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Try our Unique Visual Calculators

Percentage of number 

Simple fraction 

LCM calculator 
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