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Soil Classification Systems 
Frederick Horn, Federal Aviation 

Administration 

Soil scientists and engineers have established several 
classification systems for soils and rock materials. The 
intended use of a classification usually determines which 
system is used. Various groups of scientists and engi-
neers have established classification methods that are 
tailored to provide information consistent with the re-
quirements of their particular fields of interest. 

Pavement engineers are interested in in situ or re-
molded strength, drainability, swell potential, pumping 
susceptibility, frost susceptibility, and other factors that 
affect the design of a pavement structure. Thus, they 
are interested in a soil classification system that conveys 
this type of information and permits individual engineers 
to communicate in a common language concerning soil 
properties. The system should also enable relatively 
uniform interpretations of the resulting classifications. 
Nevertheless, more than one soil classification system 
is in use, which makes communication among pavement 
engineers difficult. 

Soil classification is such a useful tool that it has be-
come routine. It permits an estimation of the expected 
behavior of the soil at a given location—a factor of ut-
most importance in pavement design and construction. 

PURPOSE AND SCOPE 

The purpose of this study was to determine whether the 
Federal Aviation Administration (FAA) should retain its 
present soil classification system or change to another 
system. 

The study consisted of 

A critical review of the American Association of 
State Highway and Transportation Officials (AASHTO), 
FAA, and Unified Soil Classification (USC) systems; 

A comparison of the merits of the FAA system 
with those of the other two systems; and 

An analysis of the possible impact on the airport 
pavement industry of any changes in the FAA system. 

SUMMARY OF WORK ACCOMPLISHED 

The first phase of the study consisted of sending a ques-
tionnaire to persons involved in the paving industry. 
However, the replies to the questionnaire were set aside 
during the analysis phase of the project, and the tech-
nical analyses and comparisons were performed without 
reference to the questionnaire replies. 

The second phase of the study consisted of technical 
analyses and comparisons that involved (a) the definition 
and evaluation of each of the three classification sys-
tems and (b) statistical comparisons of the systems on 
the basis of their ability to predict the behavior of both 
fine- and coarse-grained soils. The accuracy with which 
the various soil properties are defined by the different 
systems was also compared statistically. 

SUMMARY OF FINDINGS 

For the comparisons made in this study, the major re-
quirements of a soil classification system were de-
fined as 

1. Soil strength,  

Drainability, 
Swell potential, 
Susceptibility to pumping, 
Frost susceptibility, and 
Compactibility. 

For adequate classification, the system used should also 
satisfy the following criteria: 

It should account for the macroproperties (areal) 
as well as the microproperties of a soil. 

It should permit prediction of the probable be-
havior of a soil under a variety of climatic, moisture, 
and loading conditions. 

It should be simple enough to be used routinely, 
but at the same time be rational and soundly based. 

It should permit the estimation of a variety of 
soil properties, but should not require extensive and 
complicated tests for the classification. 

It should not define soil properties so broadly that 
a wide variety of values are permitted within a given 
classification group. 

It should be capable of being well understood by 
engineers. 

The soil properties or characteristics that are most 
significant in predicting the robab1e behavior of a given 
soil are the plasticity index (P1), liquid limit (LL), grain 
size, and grain-size distribution, but the moisture-
density relation, grain texture, grain shape, and other 
related factors are also important, especially for pre-
diction of strength. 

Drainabiity is a direct function of the grain-size dis-
tribution (particularly the amount of fines) and the plas-
ticity of the fines. Prediction of swell potential is based 
on the value of the P1. 

Soil plasticity is the major indicator of the suscepti-
bility to pumping. 

The percentage of fines smaller than 0.02 mm (a value 
obtained from the determination of the grain-size distri-
bution) and the P1 are the major indicators of frost sus-
ceptibility. 

Soil compactibility is dependent on several factors, 
of which the P1 is the most significant. 

CONCLUSIONS 

The comparison of the three classification systems 
(AASHTO, FAA, and USC) and the analysis of the ques-
tionnaires (almost 100 percent were returned) led to the 
following conclusions: 

The AASHTO and USC systems use both the liquid 
and the plastic limits and thus are better descriptors of 
soil behavior than is the FAA system, which uses only 
the liquid limit. 

The AASHTO and USC systems describe the prob-
able strength of the soil more accurately than does the 
FAA system; the USC system is the best predictor of 
strength. 

The USC system is the best predictor of the frost 
susceptibility of the soil. 

The USC system permits a closer estimation of 
the susceptibility to pumping of soils than do the other 
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two systems; however, all three are deficient in this 
respect. 

The USC system approaches being an adequate 
predictor of soil permeability whereas the other two 
systems are inadequate in this respect. 

The AASHTO and USC systems predict the vari-
ances that might be expected in a given soil deposit with 
greater precision than does the FAA system; the USC 
system is the best of the three systems in this respect. 

Consultants, representatives of the materials in-
dustry, and airline personnel prefer the USC system 
over the other two systems. FAA regional offices give 
almost equal preference to the FAA and USC systems. 

A majority of those questioned indicate that the 
USC system is more satisfactory in its present form than 
either the AASHTO or FAA systems. 

The majority of respondents feel that pavement 
design and evaluation should be based on soil testing 
rather than on soil classification. 

RECOMMENDATIONS 

Based on the analyses of the data, particularly the 
demonstrated levels of sensitivity of the three classifi-
cation methods and the variability that exists in the 
field, it was recommended that the FAA adopt the USC 
system for the classification of soils. 

Pavement design based on soil classification has the  

disadvantages of not accounting for soil strength, com-
pactibility, moisture content, and several other factors. 
This fact and the replies to the questionnaires lead to the 
recommendation that FAA develop new design procedures 
based on strength criteria. Classification would thus be-
come a secondary, rather than a primary, factor in the 
design procedure. 

The implementation required for adopting the USC 
system should present no problems to FAA. The USC 
system has been in widespread use by engineers since 
the mid-1940s. Engineering colleges with accredited 
courses in soil mechanics teach the method routinely. 
Soils and paving engineers have been using the method 
for more than 20 years, and there should be no diffi-
culty in adapting to it. In fact, the replies to the ques-
tionnaires suggest that many engineers are looking for-
ward to the change, should it be made. 
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