


SOIL CLASSIFICATION 

By SEV ASTIDES A. PA VLOS 

I 

Project report submitted to the Department of Civil 

Engineering of the Higher Technical Institute 

N icosia/Cyprus 

C/907 

In partial fulfillment of the requirements for the 
diploma of Technician Engineer in Civil 
Engineering 

30'11 ' 



LIST OF CONTENTS: 

Acknowledgements 

Summary 

Introduction 

Main body of the report: I Pages 

CHAPTER I .. . .. . .. .. ...... . .. .. . ........... ........ . ......... ... ..... . ....... .... . ........... . ... 1-14 

Description of soils 

1.1 Definition 

1.2.1 Origin of soils 

1.2.2 Relationship between soil forming factors, processes 

& soil properties 

1.3 Soil Structure 

1.4 Soil Texture 

1.5 Soil Color 

1.6 Particle size classification 

1.7 Engineering properties of soil 

1.8 Soil Profiles 

CHAPTER II ...... ....... .. .. . ... ....... .. .. .. .. .. .. .. .. . ...... ... ......... ..... .... .. . .. .. ... .. . 15-23 

Identification of soils & soil classification 

2.1 The need to identify soils 

2.2 Main characteristics of soil identification 

2.3 Identification chart 

2.4 Description of coarse (granular) soils 

2.4.1 Particle size 

2.4.2 Nature of particles 

2.4.3 Compactness 



2.4.4 Color 

2.4.5 Structure 

2.5 Description of fine soils 

2.5.1 Particle size 

2.5.2 Plasticity 

2.5.3 Strength 

2.5.4 Color 
I 

2.5.5 Structure 

2.6 Identification of silt 

2.7 Identification of clay 

2.8 Purpose of soil classification 

2.9 Classification approaches 

CHAPTER III ... " ........................... , '" .. .... .... ... .... .... ........................ 24-40 

Significance of tests on soil materials 

3.1 Purpose of soil testing 

3.2 Advantages of Laboratory Testing 

3.3 General applications 

3.4 Particle size analysis of soils 

3.4.1 Significance of test 

3.4.2 Synopsis of test methods 

3.4.3 Typical test results 

3.4.4 Influences of the methods of test 

3.5 Specific gravity of soils 

3.5.1 Significance of test 

3.5.2 Synopsis of test methods 

3.5.3 Typical test results 

3.5.4 Influences of the methods of test 

3.6 Consistency tests and indices (Atterberg Limits Tests) 

3.6.1 Significance of test 



3.6.2 Synopsis of test methods 

3.6.3 Typical test results 

3.6.4 Influences of the methods of tests 

3.7 Moisture-Density Test 

3.7.1 Sig nificance of test 

3.7.2 Synopsis of test method 

3.7.3 Typical test results 
I 

3.7.4 Influences of the method of test 

CHAPTER IV ... ...................... ........................ , ............................ ..... . 41-48 

"American Association of State Highway and Transportation Officials" 

Classification system for soils 

4.1 General (Development) 

4.2 Classification Procedure 

4.3 Group Index 

4.4 Soil fractions 

4.5 Description of soil groups 

CHAPTER V .... . .. ... .. . .. .. . ..... . .. .. ... .. ... ... ... .. .... . .. .. .. .. .... .. . ... ... ... .. .. . .... ... 49-58 

Unified Soil Classification System 

5.1 Development 

5.2 Basis of the Unified System 

5.3 Soil groups 

5.4 Description of soil groups 

5.5 Field Classification 

5.5.1 General 

5.5.2 Equipment 

5.5.3 T est Procedures 

5.5.4 Classification procedure 

5.6 Laboratory classification 



CHAPTER VI ..................................... , ...................... '" ............ '" ...... 59-63 

Aids to the soil investigation: 

Pedological Soil Classification System & Air photo interpretation 

6.1 Aids to the soil investigation 

6.2 Pedological soil classification & the National Cooperative Soil Survey 

6.2.1 Pedology 

6.2.2 Soil classification: series and phases 

6.2.3 Soil classification: higher categories 

6.3 Air photo interpretation 

6.3.1 Basic principles 

6.3.2 Elements of the soil pattern 

6.3.3 Limitations 

I 

CHAPTER VII ... '" ... " ........ " .... ..... ... . . ..... ...... .. .. . .. .. .... .. .... . ....... . ... . . .. 63-67 

Other soi I classification systems 
7.1 FAO soil classification 

7.2 Soil classification! United Kingdom 

7.3 Soil Classification/ Russia 

Conclusion 

References 



Acknowledgements: 

I gratefully acknowledge the help of a few people who have contributed in a variety 

of ways to this project. 

First of alii would like to thank my project supervisor, Mr. Economides, who guided 

me from the beginning until the end of this work, and provided me with books that 

tumed out to be very helpful to me. 
I 

Also I would like to thank my uncle, Christos Hadjisavvas (Architect), who gave me 

very useful advises and provided me with material to include in the project. 

Finally I would like to thank all my lecturers in the Civil Engineering Department, 

who through the past three years in the HTI, have helped me to acquire knowledge 

so as to be able to carry out this project. 



Summary : 

The purpose of this project is to study the different soil classification systems and 

their importance. Another objective is to show the significance of soil tests, either 

laboratory tests or in-situ tests, in soil classification. Below there is a small 

description for the contents of each chapter. 

Chapter I: Origin and definition of soil. General information and major 

characteristics of soils. 
I 

Chapter II: The need to identify and classify soils. Characteristics which help us 

do that. 

Chapter III: Description of the most important tests 

Chapter IV: Description of the AASHTO soil classification system 

Chapter V: Description of the Unified soil classification system 

Chapter VI: Description of the Pedological soil classification system and Air photo 

interpretation 

Chapter VII: Brief Description of other classification systems 



Introduction: 

Soil engineers should realize that they are dealing with an inherently variable, 

complex, and in many respects an unusual kind of engineering material in their 

work with soils. In marked contrast to the essential uniformity of the common 

structural materials, the predictability of their behavior within the range of common 

working stresses, and the marked constancy of their responces and properties for 

all common usages unaffected by external environmental influences, soils should 

not be expected to follow such simple patterns of behavior. I 

The very fact of having test methods for the study of soil properties may suggest to 

the unwary that soils are similar to other materials of construction, and therefore 

always susceptible to routine testing in the laboratory. That this is not the case, all 

who have gained any experience in the use of soil mechanics know well that the 

necessity for the vital use of judgement in all phases of soil testing should never be 

forgotten. 

Thus it is apparent that in using the basic test methods, the engineer must give 

proper consideration to climate, traffic, and all other factors that are an inherent 

part of the specific design problem, adjusting these methods as required. The 

tests described in chapter III that follows, help us to classify soils based on their 

engineering properties. 

Soil classification systems are valuable in identifying soil changes that indicate a 

need for strength tests. Three soil classification systems in common use are: 

(1) The AASHTO classification system for soils 

(2) The Unified soil classification system 

(3) The Pedological classification of soils 



There are some other classification systems for soils that are described briefly in 

the last chapter of this project but the above three systems are discussed in more 

detail. 
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