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For engineering purposes, soil is defined as the 

uncemented aggregate of mineral grains and 
decayed organic matter (solid particles) with 
liquid and gas in the empty spaces between the 
solid particles.











Specific gravity is defined as the ratio of the unit weight of a given material to the unit 
weight of water.



Sieve analysis consists of shaking the soil sample through a set of sieves that have 
progressively smaller openings





Hydrometer analysis is based on the principle of sedimentation of soil grains in 
water.
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Depend on several factors, such as



Soil Mechanics 

Plasticity and Structure of Soil

Dr Jasim M Abbas Al Shamary



The moisture content, in percent, at which the transition from solid to semisolid 
state takes place is defined as the shrinkage limit. The moisture content at the 
point of transition from semisolid to plastic state is the plastic limit, and from 
plastic to liquid state is the liquid limit.







































 The important feature of this
chart is the empirical A-line that
is given by the equation PI =
0.73(LL - 20).

 An A-line separates the inorganic
clays from the inorganic silts.

 Inorganic clay values lie above
the A-line, and values for
inorganic silts lie below the A-
line.

 Organic silts plot in the same
region (below the A-line and with
LL ranging from 30 to 50) as the
inorganic silts of medium
compressibility.

 Organic clays plot in the same
region as inorganic silts of high
compressibility (below the A-line
and LL greater than 50).





The structures generally encountered in cohesionless soils can be divided into two
major categories: single grained and honeycombed.



The negative charge on the surface of the clay particles and the diffuse double layer 
surrounding each particle. When two clay particles in suspension come close to 
each other, the tendency for interpenetration of the diffuse double layers results in 
repulsion between the particles.
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In a general sense, texture of soil refers to its surface appearance. Soil texture is 
influenced by the size of the individual particles present in it.











This classification system is based on the following criteria:

Proposed by the Committee on Classification of Materials for Subgrades and
Granular Type Roads of the Highway Research Board in 1945 (ASTM designation
D-3282; AASHTO method M145).





















Figure 5.4
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Figure 5.6
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In the construction of highway embankments, earth dams, and many other engineering

structures, loose soils must be compacted to increase their unit weights. Compaction’

increases the strength characteristics of soils, which increase the bearing capacity of 

foundations constructed over them. Compaction also decreases the amount of undesirable 

settlement of structures and increases the stability of slopes of embankments.

General 



Is the densification of soil by removal of air, which requires mechanical 
energy.













Soil Type: Grain-size distribution, shape 
of the soil grains, specific gravity of soil 
solids, and amount and type of clay 
minerals





Compaction Effort: The compaction 
energy per unit volume used for the 
standard Proctor test described in 
previous section can be given as:





































The procedure for the rubber balloon method

is similar to that for the sand cone method; a test 

hole is made and the moist weight of soil removed 

from the hole and its moisture content are determined.



It uses a radioactive isotope source. The isotope

gives off Gamma rays that radiate back to the meter’s
detector. Dense soil absorbs more radiation than

loose soil.
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