
Soil Classification 
Systems



Soil Classification

 Few simple (routine) tests are used to classify soils.
 Gradation …… Sieve Analysis
 Atterberg Limits ……..
 Hydrometer Analysis …

The separation of soil into classes or groups 
each having similar characteristics and 
potentially similar behaviour

Grain Size Distribution

Unified Soil Classification System

AASHTO

USDA Soil Textural Classification System

Casagrande Chart
Liquid Limit
Plastic Limit
Plasticity Index





Computing CU and CC

Coefficient of Uniformity

Coefficient of Curvature

High Values Indicate Well-
Graded Soil

Values Between 1-3 Indicate 
Well-Graded Soil
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Casagrande Chart



Soil Classification Systems

• USCS……………………

• AASHTO…………………

• USDA……………………..

• FAA………………………..

• MIT

• ASTM



To classify the soil 
according to USCS 
use

1. Sieve Analysis
2. Atterberg Limits 



To classify the soil 
according to 
AASHTO use

1. Sieve Analysis
2. Atterberg Limits 



To classify the soil 
according to USDA  
use

1. Sieve Analysis
2. Hydrometer Analysis



Grain Size Distribution

PAN

2- Hydrometer Analysis

1- Sieve Analysis

#200

2- Hydrometer Analysis1- Sieve Analysis



Not included

Example 1:
Given: Soil sample without gravel

Sand = 26%
Silt = 35%
Clay = 39%

Sum =           100%

Soil is Clay Loam

39%

26%

35%

Example 2:
Given: Soil sample

Gravel = 13%
Sand = 14%
Silt = 34%
Clay = 39%

Sum =           100%

Drop the Gravel and 
recalculate the ratios.

Sand = 14%
Silt = 34%
Clay = 39%
Sum 87

Sand = 14/87 = 16%
Silt = 34/87 =    39%
Clay = 39/87 =  45%
Sum 100%

Soil is Clay

39%

45%

16%

USDA Soil Classification System
The Soil consists of Sand, Silt and Clay

New Soil Percentages

For soil with gravel, 
subtract the gravel 
from the soil and 
calculate the new 
percentages
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