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GEOG, 2nd sem, Unit II, USDA textural soil classification 

 

Most of the soil classification systems developed for engineering purposes is based on 

particle size distribution and soil plasticity. However, one of the most widely used soil 

classification systems, the USDA textural classification, which the USDA adopted in 1938 

(USDA 1987), is based solely on grain size distribution. It is an adaptation of a late 19th century 

Russian system that permitted the study of soils with the same agricultural characteristics (Curtis 

2005). This demonstrates the fact that many textural classification systems were developed to 

meet specifics needs. In agriculture, textural classification is used to determine crop suitability 

and to approximate the soil’s response to environmental and management conditions, such as 

drought or calcium requirements. In water resources engineering, it can be used to determine 

how much water will infiltrate through a given soil. Because of its relative simplicity compared 

with other classification systems (USCS, AASHTO, etc.), the USDA method is widely used 

around the world.  

 

The following are the primary classifications:  

➢ Sand—particle sizes from 2.0 to 0.05 mm in diameter  

➢ Silt—particles sizes from 0.05 to 0.002 mm in diameter  

➢ Clay—particles smaller than 0.002 mm in diameter  

 

This is further refined for a total of 12 classes. The classes are often displayed on what is 

known as the USDA triangle, shown in Figure 1  

Major types of soil as per texture  

 Soils can be classified as one of four major textural classes: 

▪ (a) Sands;  

▪ (b) Silts; 

▪ (c) Clays 

▪  (d) Loams;  
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Others are sandy clay, sandy clay loam, sandy loam, loamy sand, silty clay, silty clay loam, 

silty loam, clay loam, 

 

 

 

 

Textural classification systems similar to the USDA have been developed by other 

countries, but they are not commonly used outside of their country of origin. Differences in the 

systems include particle size degradation (in England and Denmark, silt particle size ranges from 

0.002 to 0.063 mm); number of total classes (England, Denmark, and Australia have 11 classes); 

and how the classes are defined in terms of percent sand, silt, and clay. Figure 2 shows the 

USDA and French textural classification triangles for comparison. 

 

Major types of soil as per texture  

 Soils can be classified as one of four major textural classes: 
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▪ (a) Sands;  

▪ (b) Silts; 

▪ (c) Clays 

▪  (d) Loams; a 

Others are sandy clay, sandy clay loam, sandy loam, loamy sand, silty clay, silty clay loam, 

silty loam, clay loam, 

 

 

 

 

 

 

 

 

 

. 

 

In all textural classification systems, further refinements are used to distinguish between 

different sands and gravels. For example, in the USDA system, sand has five subcategories 

depending on particles diameters as shown in Table 1. 
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It is important to note that the USDA textural triangle method does not take into 

consideration rock fragments or organic soils. These kinds of soils require other approaches (Soil 

Survey Division Staff 1993).  

 

Organic Soils  

A soil is considered as organic if soil layers “are not saturated with water for more than a 

few days and have 20 percent or more organic carbon. Layers that are saturated for longer 

periods, or were saturated before being drained, are organic if they have 12 percent or more 

organic carbon and no clay, 18 percent or more organic carbon and 60 percent or more clay, or a 

proportional amount of organic carbon, between 12 and 18 percent, if the clay content is between 

0 and 60 percent” (Soil Survey Division Staff 1993). ERDC/CRREL TR-15-4 8 It is named 

muck if it is a “well-decomposed, organic soil material,” peat (USCS symbol Pt) if it is an 

“undecomposed, organic material in which the original fibers constitute almost all of the 

material,” and mucky peat if it is an “intermediate between muck and peat”. 

Rock Fragments 

  As stated in the Soil Survey Manual, Rock fragments are unattached pieces of rock 2 mm 

in diameter or larger that are strongly cemented or more resistant to rupture. Rock fragments 

include all sizes that have horizontal dimensions less than the size of a pedon.  

 

Rock fragments are described by size, shape, and, for some, the kind of rock. The classes 

are pebbles, cobbles, channers, flagstones, stones, and boulders. If a size or range of sizes 

predominates, the class is modified, as for example: “fine pebbles,” “cobbles 100 to 150 mm in 

diameter,” “channers 25 to 50 mm in length.”  
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Gravel is a collection of pebbles that have diameters ranging from 2 to 75 mm. The upper 

size of gravel is 3 inches (75 mm). This coincides with the upper limit used by many engineers 

for grain-size distribution computations. The 5-mm and 20-mm divisions for the separation of 

fine, medium, and coarse gravel coincide with the sizes of open-15-4 9 ings in the “number 4” 

screen (4.76 mm) and the “3/4 inch” screen (19.05 mm) used in engineering. The 75 mm (3 inch) 

limit separates gravel from cobbles. The 250-mm (10-inch) limit separates cobbles from stones, 

and the 600-mm (24-inch) limit separates stones from boulders. The 150-mm (channers) and 380 

mm (flagstones) limits for thin, flat fragments follow conventions used for many years to provide 

class limits for plate-shaped and crudely spherical rock fragments that have about the same soil 

use implications as the 250-mm limit for spherical shapes.  

 

Rock fragments (pebbles, cobbles, stones, etc.) are considered during the classification of a soil. 

Depending on the size, shape, and percentages of volume of fragments, special adjectives are 

used to modify the textural term. Table 2 summarizes the specifications and their corresponding 

adjective. 
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As stated by Soil Survey Division Staff (1993), if less than 15% of the volume is rock 

fragments, no adjective will be used for the texture term. If the percentage is between 15% and 

35%, the adjectival term of the dominant kind of rock fragment is used to modify the texture 

term. From 35% to 60%, the adjectival term of the dominant kind of rock fragment is used with 

the word “very” to modify the texture term. If more than 60% of the volume is rock fragments 

and enough fine earth is present to determine the textural class, the adjectival term of the 

dominant kind of rock fragment is used with the word “extremely” to modify the texture term. If 

there is too little fine earth to determine the textural class, the term “gravel,” “cobbles,” “stones,” 

or “boulders” is used as appropriate 


