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2-1 Weathering-Erosion and Soil Formation:
s Al CpoSip & il 9 Ay g2l
The process of weathering represents an change of the

minerals of which a rock is composed to the conditions usual on the
surface of the Earth. As such, weathering of rocks is brought about
by physical fragmentation, chemical decomposition and biological
activity. It weakens the rock material and increases any structural
weaknesses, and helps the failure processes. A rock may become
more damage as a result of the development of cracks both between
and within mineral grains. The agents of weathering, unlike those of
erosion, do not themselves provide for the transportation of debris
from the surface of a rock mass. Therefore, unless the rock waste is
otherwise removed, it in the end acts as a protective cover,
preventing further weathering. If weathering is to be continuous,
new rock contacts must be constantly uncovered, which means that
the weathered debris must be removed by the action of gravity,

running water, wind ,ice ,and...... etc.
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1-Mechanical or Physical Weathering (4l 8l o 4SSl 43 gaill):

Is particularly effective in climatic regions that have major daily

changes of temperature. The mechanical effects of weathering are

well displayed in hot deserts, where wide daily ranges of

temperature cause rocks to expand and contract. Because rocks are

poor conductors of heat, these effects are mainly localized in their

outer layers where alternate expansion and contraction creates

stresses that finally rupture the rock.
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a)temperature changes (s_) sl Sla jy 4 uadl))

b)water action (st i)

c)crystal growth & salts (Zw¥!y <l sl sai)

d)granular disintegration ((susl) cusdl))

e)uncovering or cracking rock's contacts (<8 sl elaxll 41 )

o)

2-Chemical Weathering ( 4sbsass! 4, saill):

Chemical weathering leads to mineral alteration and the solution of

rocks. Alteration is a change by oxidation=-Sti | hydration ! :4all

slall o laaie alesy hydrolysisslall a3 and carbonation amsh U ais

o N whereas solution is carried about by acidified or alkalized

waters. Chemical weathering also supports rock disintegration<isi by
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weakening the rock material and any structural weaknesses, however

slight, that it possesses. When disintegration occurs within a rock,

the altered material frequently occupiesdisi sl J=5i a greater volume

than that from which it was derived and, in the process, internal

stresses<lalga) are generated. If this expansion occurs in the outer

layers of a rock, then it eventually causes them to shell off from the

parent rock's body. In dry air, rocks decline >3 —a=a very slowly.

The presence of moisture accelerates the rate of degeneration, firstly,

because water is itself an effective agent of weathering and,

secondly, because it holds in solution substances 2 s that reactJ<las

with the component minerals of the rock. The most important of

these substances are free oxygen =l (:auS ¥ carbon dioxide AL

Os S Sl organic  acids 4 s—aall (mlwa¥) and  nitrogen

acidsizina 5 il (aleal),
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a)Hydrolysis el Jiasl)

b)Solutions (Atell Jiasl)

c)Hydration Ll Aas¥l sl Zalay)

d)Oxidation 32.8Y)

e)Dissolution 4:1aY)

f)Carbonation 4 <l
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3-Biological Weathering( &=taY) 43 saill):

Plants and animals play an important role_ s in the breakdown b
of rocks, their partin soil formation is of major significance. Tree
roots creep into cracks in rocks and gradually wedge the sides apart,
whereas the root system of grasses_iiliall breaks down small rock
fragments to particles of soil size. The action of bacteria and
fungili kil is largely responsible for the decline of dead organic
Mmatteriiwll 43 5a=ll ) 5all, Other bacteria are responsible, for example,
for the reduction of iron or sulphur compounds <L i s <l s2Y)
Aty s,

2-2 Depth of Weathering 4saill (s

It is a timescale process depends on rock type and climate

conditions, deepest weathering occurs under climate extremes.
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In general:

Erosion =Weathering +Transport

3-2 soil 4l

Soil (Engineering ):All the fragmented mineral material Azl 3 gl

3l s at or near the surface of the earth, in addition to the air, water,
organic mattera: sl o) oall - and other substances which may be

contained within.
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According to the method of formation, soils are divided into:
[A] Residual Soils (Al 4, )
Residual soils develop in place as a result of weathering, primarily

chemical weathering, climate (temperature and rainfall), parent rock,
water movement (drainage and topography), age and vegetation
cover are responsible for the development of the soil profile.
CSLal (AN JE Y 5 L 585 (8Ll 8 A Al 5 4 gl dplee (e Al o) sall a5
Leie Julse e g sl 13a Aauda dlaws aaing g le ol oyt 63l 30 b g (554
Aoy ) duall e i e il g FLall
[B] Dispersive Soils (Maiall o) dsidial 4y i)
Dispersion occurs in soils when the repulsive forcess sliill (s 48l
between clay particles exceed the attractive forces—aall 8, thus
bringing about deflocculation & il 3iErl ~leail 3 50 that, in the
presence of relatively pure water, the particles resist each other to
form colloidal suspensions 45 ¢ &Y s.
In non-dispersive soil, there is a fixed limit velocity below which
flowing water causes no erosion. The individual particles adhere to
each other uasll Lean aw it and are removed by water flowing
with a certain erosive energy Jstll sl cuasll 48, By contrast, there is
no limit velocity for dispersive soil, the colloidal clay particles go
into suspension even in quiet water and, therefore, these soils are

highly subject to erosion and piping 4w ¥ 3 sl Dispersive soils

Dr. Zaid H. Majeed | Asst. Prof.Imad H. Obead




Engineering Geology Civil Eng. Dept.

LECTURE NO. (2)

First Year Sunday, March 20, 2016

contain a enough to high content of clay material but there areno
significant differences in the clay fractions of dispersive and non-
dispersive soils, except that soils with less than 10% clay particles
may not have enough colloids to support dispersive piping.
olall sl 3 Lgry 55 (SLal (e chliits) il 5 ) siall il (e i oS3 Al 4 i) 8 g
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a- Gravitational Soils 4l 4,
b- Aeolian Soils gl Jads A ghiall il cpe 58 o ¢Sty
1-Sand Dunes 4 il QLS
2-Loess Akl 4,
c- Glacial Soils dsaadl 4 )
d- Aqueous Soils duiall 4 )
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