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INTRODUCTION 

• The soil particles can have varying sizes, shapes and mineralogies, 

although these properties are usually interrelated.  

 
Why we should classify soil? 

to provide a conventional classification 
of types of soil for the purpose of 
describing the various materials 
encountered in site exploration.  

 



Classification system must satisfy a number of 
conditions: 

a) It must incorporate as descriptions definitive terms that are 
brief and yet meaningful to the user.  

 
b)  Its classes and sub classes must be defined by parameters 

that are reasonably easy to measure quantitatively.  
 
c)  Its classes and sub classes must group together soils having 

characteristics that will imply similar engineering properties.  
 

 



MAJOR CLASSES OF ENGINEERING 
SOILS 



TYPES OF SOIL 



Simple test to identify and classify soil: 

Particle Size: 
- Identify the main groups by visual examination and ‘feel’. 

 Gravel = (>2mm) 

 Sand = (0.06mm<d<2mm) 

 Silts = (0.02mm<d<0.06mm) 

 Clays = (<0.002mm) 
 

Grading: 
- Refers to the distribution of sizes. 

 A well graded soil  

 A poorly graded or uniform soil 

 

 



Cont’d… 

Compactness: 
- May estimated using a hand spade or pick, or driving in a 

small wooden peg 

 

Cohesion, Plasticity and Consistency: 
- If its particles stick together, a soil possesses cohesion 

and if it can be easily moulded without cracking, it 
possesses plasticity. 

- Depend on the moisture content of the soil. 



Cont’d… 



Laboratory Test: 

• Particle size 

 

• Atterberg limit  



PARTICLE SIZE DEFINITION 
• The range of particle sizes encountered in soils varies from 

200mm down to some clays of less than 0.001mm. 

 



Cont’d…. 



Table 3 shows different kind of particle size test for each 
grain 



SIEVE ANALYSIS-test 

• This method covers the quantitative determination of 
the particle size distribution in a cohesionless soil down 
to the fine-sand size.  

 
• Test and sample preparation procedures are as BS 

1377: Part2: 1990)  
 
• The objective of the test is to group soil particles into 

different range of sizes, and subsequently, the relative 
proportions by dry weight, of each size range.  



• The position of a curve on the chart indicates the fineness or 
coarseness of the grains, the higher and the further to the 
left the curve lies, the finer the grains, and vice versa. 

 

• The steepness, flatness and general shape indicate the 
distribution of the grain size for a given soil sample. 



Cont’d…. 





Example….. 





1)From the graph, find 

 

 

2)Calculate Cu & Ck: 

D10 

D60 

D30 



SEDIMENTATION ANALYSIS-test 

• To determine the grain size distribution of 
material passing the 75µm. 

 

• The soil is mixed with water and a dispersing 
agent, stirred vigorously, and allowed to settle to 
the bottom of a measuring cylinder.  

 
• An hydrometer is used to record the variation of 

specific gravity with time. 
 

• As the soil particles settle out of suspension the 
specific gravity of the mixture reduces. 

 

 





The moisture content in the soil 
when it stops acting as a liquid 
and starts acting as a plastic 

solid, is known as liquid limit (LL)  

 The limit between 
plastic and brittle failure 
is known as the plastic 

limit (PL).  

Moisture content will 
affect the behaviour of 

soil 

Determination of 
moisture content 

Brittle solid Plastic 
solid 

Liquid 

SL PL LL Moisture 
content 

Volume 

 
ATTERBERG 

LIMITS 

PI = LL - PL 



Liquid Limit Test 
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Plastic Limit Test 



Plasticity chart 


