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“*Soil

Is any un-cemented or weakly cemented
accumulation &~ of mineral particles «tua
formed by weathering of rocks.

The wvoids «wia between the particles

containing water/ or air.

» Depending on the method of deposition, soils can be grouped into two categories:
m Residual soils: The soils which remain at the place of disintegration of parent rock.
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m Transported soils: The soils, which carried away from their place of disintegration to some
other place by transporting agencies.
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v" The transporting agencies may be classified as: i) water ii) wind iii)gravity  iv) Ice




<% Weathering 4 sal)
Which are usually results from atmospheric processes action on the rock at or near

the earth surface.
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1- Mechanical (Physical weathering): 2- Chemical weathering; 45luwS

All types of chemical reactions that occur
All type of actions that cause a between the minerals

disintegration << of the parent rocks by

physical means such as,  gravity, wind

and water.

The product of this type is rounded, sub
rounded or granular, its products called
coarse grained soil e.g. (gravel and sand )
they present in nature in a single grain
structure .

It properties are the same as parent rock.
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» Coarse grained soil 44&Ad) o )
Mechanical (Physical weathering)
Sand & Gravel e~ Je)

> Fine grained soil 4 o )
Chemical weathering

Silt and clay ks (e
Cohesive material Sl o) 5a







Rock +Water = Clay

¢ Clay minerals:
There are two basic structure units that form types of
the minerals in the clay:

Tetrahedral Unit ;7 shull 4ely ) sas

Consists of four oxygen atoms (or
hydroxyls, If needed to balance the
structure) and one silicon atom.

Octahedral Unit:z skl Sl as

Consist of six hydroxyl 1on at apices
of an octahedral enclosing an aluminum ion
at the center.

Silicon tetrahedron

Connected tetrahedra

Tetrahodron and Tetrahedral sheets sharing oxygens

hydroxyl or oxygen

Aluminium Octahedron

Octahedron and Octahedral Sheets




s Formation of Minerals
The combination of two sheets of silica and gibbsite in different arrangements and

condition lead to the formation of different clay minerals such as
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L Kaolinite:
The most common mineral 1s kaolinite. The Al

structure Is composed of a single tetrahedral sheet sheet

and a single alumina octahedral sheet. 4_%%; H bond
e‘ 0

Strong Hydrogen Bond So not affected by water. " g chaet

And its also called China clay . ATST H bond

/" Si sheet \
¢ H bond
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- Illite has a basic structure consisting of two silica
sheets with a central alumina sheet. There iIs a
potassium bond between the layers. Slightly
affected by water
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. Montmorillonite unit: The basic
structural unit is similar to that of P e 2@ P L H

lllite. Highly affected by w
called swelling soll. } ]
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Clay Particle —water relations:

The negative charge on the surface of the soil particle therefore attracts the
positive (hydrogen) end of the water molecules.

More than one layer of water molecules sticks on surface with considerable
force decrease with increase in the distance of the water molecule from the
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The electrically attracted water surrounds the adsorbed water
clay particle is known as the diffused double-
layer of water.
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CLAY STRUCTURES

= |f there Is net repulsion the particles tend to
assume a face-to-face orientation, this being
referred to as a dispersed structure.
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® If there Is net attraction the orientation of the
particles tends to be edge-to-face or edge-to-edge,

this being referred to as a flocculated structure.
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In natural clays, which normally contain a
significant proportion of larger, bulky particles,
the structural arrangement can be extremely
complex.

Two possible forms of particle assemblage,
known as the bookhouse and turbostratic
structures, are illustrated in Figures c&d.
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Assemblages can also occur In the
form of connectors or a matrix
between larger particles.

An example of the structure (e)




