
   

 
   
  

  
 

 

  

  
   

 
 

   

 

 
 

 

 
 

 

 

  

Wisconsin Department of Transportation  Geotechnical Manual 
Chapter 3 Wisconsin Soil Development and Distribution 
Section 3 Soil Classification Systems 

There are a number of systems and methods used to classify soils.  The most common of these systems are the 
American Association of State Highway and Transportation Officials (AASHTO) soil classification system, the 
Unified Soil Classification System (USCS), and the United States Department of Agriculture (USDA) soil 
classification system.  This manual will not provide details of these classification systems, but the reader can 
find this information in various geotechnical references.  Each of the referenced classification systems was 
developed to fill a specific need and purpose.  As a result, each has some strengths and some limitations.  

The common feature of these systems is the use of particle size distribution to differentiate the various 
groupings of each particular system.  However, both the AASHTO and the Unified systems also use plasticity to 
further refine classification.  As a result, each system has a distinct method and nomenclature to identify and 
classify soils.  For instance, a soil with 85% sand, 15% silt, and Plasticity Index of 4 would be classified as an A-
2-4 in the AASHTO system, an SM in the Unified system, and a Loamy Sand in the USDA system.  Summaries 
of each system, showing a methodology to determine a particular soil description/classification can be found 
below. The reader is urged to refer to one of these texts to gain a clear understanding of the classification 
process. A specific discussion of application goes beyond the scope of this manual, but can be found in any 
text on geotechnical engineering.  

The proper soil classification system for an organization depends on application, practice, and experience.  
WisDOT has used the AASHTO system on its projects for many years and has a familiarity and history with that 
system. Therefore, the AASHTO soil classification system should continue to be the primary method to 
describe soils for WisDOT projects.  The Unified classifications may also be used as a secondary method.  The 
USDA system should be limited to general field classification. 

3-3.1 AASHTO Classification System 

The AASHTO system was developed specifically for highway construction and is still widely used for that 
purpose. With practice and experience, a reasonably accurate field classification can be determined.  However, 
it is necessary to run sieve analyses and plasticity determinations to precisely classify a soil with this method.  
Figure 1 presents the basic AASHTO soil classification system. 

Figure 1 – AASHTO Soil Classification System 
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3-3.2 Unified Classification System 

The Unified (USCS) system was developed later, and as the name suggests, it was intended to be a more all-
encompassing system for geotechnical engineering.  It is the most detailed system but it requires laboratory 
analysis for application.  While the system does have limitations for uses as a field classification method, it is 
widely used for many geotechnical applications.  Figure 2 presents the basic Unified soil classification system. 

Figure 2 – Unified Soil Classification System 
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3-3.3 USDA Classification System 

The USDA system was developed for agricultural purposes.  It has some engineering application in that it 
provides a relatively easy method for general field classification of soils.  However, “loamy”, while descriptive, is 
not an engineering term and should be avoided when discussing the engineering properties of a soil.  Figure 3 
presents the basic USDA soil classification system. 

Figure 3 – USDA Soil Classification System 

March 1, 2017 Page 3 


	Geotechnical Manual
	Table of Contents
	Chapter 1  General
	Section 1  Manual Development

	Chapter 2  Geology of Wisconsin
	Section 1  General
	Section 2  Bedrock Geology
	Section 3  Glacial Geology
	Section 4  Post-Glacial Geology

	Chapter 3  Wisconsin Soil Development and Distribution
	Section 1  General
	Section 2  Terms and Definitions
	Section 3  Soil Classification Systems
	3-3.1  AASHTO Classification System
	3-3.2  Unified Classification System
	3-3.3  USDA Classification System

	Section 4  Soil Development
	Section 5  Major Soils Groups
	Section 6  Pedology
	Section 7  Soil Maps and Soils Data

	Chapter 4  Organic Soils
	Section 1  General
	Section 2  Types and Descriptions
	Section 3  Formation Influences
	Section 4  Treatment Alternatives

	Chapter 5  Roadway Investigations
	Section 1  General
	Section 2  Level 1 Investigations and Reports
	Section 3  Level 2 Investigations and Reports
	Section 4  Level 3 Investigations and Reports

	Chapter 6  Pavements
	Section 1  General
	Section 2  Flexible Pavements
	Section 3  Rigid Pavements

	Chapter 7  Structures
	Section 1  General
	Section 2  Foundation Types
	Section 3  Foundation Analyses and Design
	Section 4  Subsurface Investigations Œ All Structures
	Section 5  Bridges
	Section 6  Retaining Walls
	Section 7  Box Culvert, Rigid Frame and Plate Arches
	Section 8  Ancillary Structures

	Chapter 8  Appendix
	Section 1  Soil Test Descriptions
	Section 2  NRCS Soil Information



