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2-1 Weathering-Erosion and Soil Formation: 

:التجىية والتعرية وتكىيه الترتة 

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. 

( رشَو اىزج٘ٝخWeathering مبفخ اىزغٞشاد اىزٜ رطشا عيٚ اىصخ٘س عْذ رعشظٖب )

ىيع٘اٍو اىج٘ٝخ اىَخزيفخ ٗرأثٞشاد جشٝبُ اىَٞبٓ عيٚ عطخ الاسض، ٗارا دصو ّقو ىيَ٘اد 

( ٗرشَو ع٘اٍلو اىزعشٝلخ ىل٘ٙ Erosion)ثبىْذذ ْبرجخ عِ اىزج٘ٝخ رذعٚ دْٞئز اىَفززخ اى

 جزة الاسض ٗاىَٞبٓ اىغطذٞخ ٗاىشٝبح ٗاىجيٞذ.

 

  َٚإُ عَيٞزلللٜ اىزج٘ٝلللخ ٗاىزعشٝلللخ ٍزكصٍزلللبُ ٗرنلللُ٘ ادلللذإَب ٍنَيلللخ ى  لللشٙ ٗٝغللل

ٍنبُ ٕٜٗ عَيٞخ رفزٞذ ّٗقو اىصخ٘س ٍِ ( Denudationرأثٞشَٕب اىَشزشك ثبىزعشٝخ ) 

اىٚ ا ش ٍَب ٝؤدٛ اىٚ رغٞٞلش كلنو علطخ الاسض ٗرنلِ٘ٝ اىزشثلخ، ٗاُ اىزغٞٞلشاد اىْبرجلخ 

 عِ عَيٞخ اىزج٘ٝخ ٍَٖخ فٜ رنِ٘ٝ ٗرشنٞو اىزشثخ ٍٗنّ٘برٖب اىَعذّٞخ.
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ريعللت اىع٘اٍللو اىج٘ٝللخ اىَخزيفللخ ٍ للو اىَللبر ٗاىٖلل٘ار ٗدسجللخ اىذللشاسح ٗاىشٝللبح فعللك عللِ 

دٗسا ٍَٖلب فلٜ رذذٝلذ غجٞعلخ اىْل٘ار   parent rocksاىزعبسٝظ ّٗ٘ع اىصخ٘س الاصليٞخ 

 -اىَزذشسح ٗاىْبرجخ عِ عَيٞخ اىزج٘ٝخ، ْٕٗبىل ثكثخ اّ٘اع ٍِ ع٘اٍو اىزج٘ٝخ:

1-Mechanical or Physical Weathering (التجىية الميكاويكية او الفيزيائية): 

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. 

ٕللٜ عَيٞللخ رفزٞللذ اىصللخ٘س ىزأثشٕللب ثبىع٘اٍللو اىفٞضٝبلٞللخ اىزللٜ رعَللو عيللٚ رغٞٞللش كللنيٖب  

رقيٞلو اىن بفلخ اىطجٞعٜ دُٗ اىَغبط ثبىزشمٞت اىنَٞٞبٗٛ ٍَب ٝلؤدٛ اىلٚ صٝلبدح فلٜ اىذجلٌ ٗ

 ، ٗع٘اٍو اىزج٘ٝخ اىفٞضٝبلٞخ ٕٜ:rock strengthٗثبىزبىٜ رقيٞو ى٘ح رذَيٖب 

a)temperature changes (اىزغٞٞش فٜ دسجبد اىذشاسح) 

b)water action(ٓرأثٞش اىَٞب) 

c)crystal growth & salts (اىجي٘ساد ٗالاٍكح َّ٘) 

d)granular disintegration (ٜاىزفزٞذ اىذجٞج) 

e)uncovering or cracking  rock's contacts ( اصاىلخ اىغطلبر اىصلخشٛ ىلشة

 (اىغطخ

2-Chemical Weathering ( التجىية الكيميائية): 

Chemical weathering leads to mineral alteration and the solution of 

rocks. Alteration is a change by oxidation رأمغلذ  , hydration ٛاٍبٕلٔ: ا

hydrolysis ,ٝجعئ ٍزذذا ٍع اىَلبر ثبىَلبر رذيلو  and carbonation  أمغلٞذ ث لبّٜ رشلجع

 whereas solution is carried about by acidified or alkalized ,اىنشثلُ٘

waters. Chemical weathering also supports rock disintegrationرفزذ 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 occupiesرشلغو اٗ رذزلو a greater volume 

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

stressesالاجٖلبداد 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 ٜظعف رذسٝج 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 ٍل٘اد that reactرزفبعلو 

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

these substances are free oxygenالاٗمغلجِٞ اىذلش, carbon dioxide ٜثْلبل

 and nitrogen الادَلللبض اىععللل٘ٝخ organic acids ,اٗمغلللٞذ اىنلللبسثُ٘

acidsالادَبض اىْٞزشٗجْٞٞخ. 

ٕٜ عَيٞخ رأثش اىصخ٘س ثع٘اٍو اىَبر ٗاىٖ٘ار ٗالادَبض اىنَٞٞبلٞخ اىزٜ رعَو عيٚ رغٞٞش 

ْٞللخ ٗرجللذٝو اىَعللبدُ اىللٚ ٍشمجللبد اثغللػ ٍَللب مبّللذ عيٞللٔ عْبصللشٕب اىَ٘جلل٘دح ظللَِ ث

 اىصخ٘س الاصيٞخ، ٗرشَو اىعَيٞبد اىزبىٞخ:

a)Hydrolysis ٜاىزذيو اىَبل 

b)Solutions ٜاىزذيو اىَبل 

c)Hydration الاٍبٕخ اٗ الارذبد ثبىَبر 

d)Oxidation الامغذح 

e)Dissolution الاراثخ 

f)Carbonation اىنشثْخ 
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3-Biological Weathering( التجىية الاحيائية): 

Plants and animals play an important roleدٗس in the breakdownاّٖٞلبس 

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 اىذشلبل breaks down small rock 

fragments to particles of soil size. The action of bacteria and 

fungiاىفطشٝلبد is largely responsible for the decline of dead organic 

matterاىَل٘اد اىععل٘ٝخ اىَٞزلخ. Other bacteria are responsible, for example, 

for the reduction of iron or sulphur compounds الاّٝ٘لبد اٗ اىَشمجلبد

 .اىنجشٝزٞخ

2-2 Depth of Weathering عمق التجىية 

It is a timescale process depends on rock type and climate 

conditions, deepest weathering occurs under climate extremes.  

ٝعزَذ اىعَق اىزٛ رصو اىٞٔ اىزج٘ٝخ ثص٘سح سلٞغٞخ عيٚ اىَْبر ّٗل٘ع اىصلخ٘س ٗاىْفبرٝلخ 

اعَللبك مجٞللشح ثغللجت اىللٚ فللٜ اىَْللبغق الاعللز٘الٞخ ٗاىشغجللخ ٗاى٘ىللذ، ٗٝصللو ٕللزا اىعَللق 

الاٍطللبس اىغضٝللشح ٗاىغبثللبد اىن ٞفللخ ثَْٞللب رْعللذً فللٜ اىَْللبغق اىقطجٞللخ. ٗثصلل٘سح عبٍللخ فللبُ 

ٗاىزللٜ رخيللق ٍشللبمو  faultsٗاىصللذٗع  jointsٚ غلل٘ه اىَفبصللو اىزج٘ٝللخ رللضداد عَقللب عيلل

 ْٕذعٞخ مجٞشح  ص٘صب عْذ عَيٞبد اىذفش ٗاّشبر الاّفبك عيٚ عجٞو اىَ به.

In general: 

Erosion =Weathering +Transport 

3-2 soil  الترتة 

Soil (Engineering ):All the fragmented mineral material اىَل٘اد اىَعذّٞلخ

 ,at or near the surface of the earth,  in addition to the air, water ٍجلضأح

organic matter اىَلل٘اد اىععلل٘ٝخ  , and other substances which may be 

contained within. 
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: اىشٗاعللت اٗ اىَلل٘اد اٞللش اىَزَبعللنخ ٍللِ اىفزللبد اىصللخشٛ الهىدسةةة المدويةةةٗفللٜ ٍجللبه 

 اىزج٘ٝخ ٗاىزعشٝخ اىَخزيفخ.ٗاىزٜ رنّ٘ذ ثفعو ع٘اٍو 

ر٘جذ عبدح ف٘ك اىصلخ٘س ٍلع مَٞلبد (:  يٞػ ٍعقذ ىْ٘ار  عَيٞخ اىزج٘ٝخ جيىلىجيا  اىزشثخ )

 ٍخزيفخ ٍِ اىَ٘اد اىعع٘ٝخ ٗاىزٜ رشنو عبدح اىطجقخ اىعيٞب ىيزشثخ. 

According to the method of formation, soils are divided into: 

[A] Residual Soils (الترتة المتثقية) 

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. 

ٕٜٗ اىَ٘اد اىْبرجخ ٍِ عَيٞخ اىزج٘ٝخ ٗاىزٜ رجقلٚ فلٜ اٍلبمِ رنْٖ٘ٝلب ٗلا رْزقلو اىلٚ اٍلبمِ 

ا للشٙ ٕٗللٜ ام للش اّلل٘اع اىزللشة كللٞ٘عب  ٗٝعزَللذ عللَل غجقللخ ٕللزا اىْلل٘ع عيللٚ ع٘اٍللو ٍْٖللب 

 اىَْبر ٗاىضٍِ ّٗ٘ع اىصخ٘س الاصيٞخ.

[B] Dispersive Soils ( لمتشتتة او المىقىلةالترتة ا ) 

Dispersion occurs in soils when the repulsive forcesاىقلل٘ٙ اىَزْللبفشح 

between clay particles exceed the attractive forcesىل٘ٙ اىجلزة, thus 

bringing about deflocculation  ٍْلع اّلذٍبا اىلذىبلق اىَزشعلجخ so that, in the 

presence of relatively pure water, the particles resist each other to 

form colloidal suspensions ع٘اىق اشٗٝخ. 

In non-dispersive soil, there is a fixed limit velocity below which 

flowing water causes no erosion. The individual particles adhere to 

each other  زَبعلل ٍلع ثععلٖب اىلجعطر and are removed by water flowing 

with a certain erosive energy غبىلخ اىْذلذ اٗ اىزأملو. 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 ظلبٕشح الاّج٘ثٞلخ. Dispersive soils 



Civil Eng. Dept. 
Lecture No. (2) 

Engineering Geology 

Sunday, March 20, 2016 First Year 
 

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

6 

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. 

ٕٜٗ اىزشثخ اىزٜ رنّ٘ذ ٍِ فزبد اىصخ٘س ٗاىزٜ اّزقيذ ٍِ اٍبمِ رنْٖ٘ٝلب ث٘اعلطخ اىَٞلبٓ 

 ٗاىشٝبح ٗاىجيٞذ ٗى٘ٙ اىجزة الاسظٜ َٗٝنِ رقغَٖٞب دغت غشٝقخ اىزشعٞت اىٚ:

a- Gravitational Soils الترتة التثاقلية 

b- Aeolian Soils الترب المىقىلة تفعل الرياحوتكىن على وىعيه 

1-Sand Dunes اىن جبُ اىشٍيٞخ 

2-Loess اىزشثخ اىطفبىٜ    

c- Glacial Soils الترتة الجليدية    

d- Aqueous Soils الترتة المائية    

اىَْق٘ىلخ  إلٌ اىزلشةٕٜٗ اىزشثخ اىشع٘ثٞخ ٍِ ٍٞبٓ الاّٖلبسٗاىجذٞشاد ٗاٞشٕلب ٗرعزجلش ٍلِ 

 فٜ اىعشاك ٗرنُ٘ عيٚ اّ٘اع ٍْٖب:

(1)Continental Sediments الرواسة القارية    

 ٕٜٗ سٗاعت اىَٞبٓ اىعزثخ ٗرنُ٘ عيٚ اّ٘اع ٍْٖب:

Alluvial Soilsاىزشثخ اىطَ٘ٝخ 

ٗعللٞ٘ه اىفٞعللبّبد ٗرزنللُ٘ عللبدح ٍللِ اىطللِٞ ٗاىشٍللو ٗاىغللشِٝ  الاّٖللبسٕٗللٜ رشعللجبد 

 ٗاىذصٚ.

Lacustrine Soils رشة اىجذٞشاد     

 ٗاىزٛ ٝزشعت فٜ اىجذٞشاد ٗاىخضاّبد اىَبلٞخ. siltٗابىجب ٍب رزنُ٘ ٍِ اىغشِٝ 

(2)Marine Sediments الثحريةالرواسة    

ٗرشللَو مبفللخ اىزشعللجبد اىجذشٝللخ ٗرشعللجبد اىجٞئللخ الاّزقبىٞللخ ٗرزنللُ٘ رشعللجبرٖب ٍللِ ّلل٘ار  

 اىٚ اىجذبس ٗاىَذٞطبد.عَيٞبد اىزج٘ٝخ ٗاىزعشٝخ اىَْق٘ىخ 

 

 


