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In geotechnical engineering, the Atterberg Limits are simple and rapid tests utilized to classify fine-grained soils 
and to evaluate engineering properties, such as compressibility, permeability, shrink/swell, and shear strength 
of those soils.  The tests performed in a geotechnical laboratory determine the moisture contents where a fine-
grained silt or clay soil’s behavior changes between a solid and liquid state.  The two most common Atterberg 
Limits are the liquid limit (LL) and plastic limit (PL), determined in accordance with ASTM D4318 “Standard Test 
Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils”.  The plasticity Index (PI) is the numerical 
difference between the LL and PL that represents the range of moisture contents where the soil behaves 
plastically.  The different soils states are illustrated below. 
 
Plastic limit: The plastic limit (PL) is defined as the water content at which the behavior of a fine-grained soil 
changes from a semi-solid state to a plastic state and is determined by rolling out a thread of the soil.   If the soil 
is at a moisture content where its behavior is plastic, this thread will retain its shape down to a very narrow 
diameter.  The plastic limit is defined as the moisture content where the thread breaks apart at a diameter of 
about 1/8 inch.  A soil is considered non-plastic if a thread cannot be rolled out down to 1/8-inch diameter at any 
moisture content.  

Liquid limit:  The liquid limit (LL) is defined as 
the water content at which the behavior of a 
fine-grained soil changes from the plastic state 
to the liquid state. The transition from plastic to 
liquid behavior is gradual over a range of water 
contents.  Soil is placed into the metal cup and 
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a groove is made down its center with a standardized tool of 2 mm width. The cup is repeatedly dropped 10 mm 
onto a hard rubber base at a rate of 120 blows per minute, during which the groove closes gradually.  The 
moisture content at which it takes 25 drops of the cup to cause the groove to close is defined as the liquid limit. 
The LL, along with a soil’s natural moisture content, is often utilized to evaluate potential foundation settlement 
due to consolidation of a fine-grained soil in geotechnical foundation design. 

Plasticity index: The plasticity index (PI) is the difference between the 
liquid limit and the plastic limit that represents the range of water contents 
where the soil exhibits plastic behavior. Soils with a high PI tend to have a 
high clay content, whereas those with a lower PI tend to have a lower clay 
content.  Additionally, fine-grained soils with a PI greater than 15 are 
considered potentially expansive soils per the Building Code of New York 
State.   

From a geotechnical engineering standpoint, fine-grained soils with relative 
high PI and natural moisture contents generally exhibit higher 
compressibility and shrink/swell potential, with lower shear strength and 
permeability characteristics. 

If you need to evaluate engineering properties of fine-grained soils, ATL can 
assist you from one of our geotechnical laboratories, located throughout 
New York State.  

 
For more information, contact Brian Barnes, PE at 315-735-3309, info@atlantictesting.com, or visit 
AtlanticTesting.com. 

 

 

 

 

 

 

 

 

This document is for general informational purposes only and is provided with the understanding that the authors are not 

herein engaged in rendering professional advice or services.  Site specific circumstances make each project unique.  As a 

consequence, information in this document may be incomplete, inaccurate, or inapplicable to particular situations or 

conditions.  Any use of this information should take into account all relevant factors and sources of information applicable 

to a project. We do not accept responsibility for any omission, inaccuracy, or error in this document, or any action taken in 

reliance thereon.   
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