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 االهداء والشكر  

 بسم اهللا الرحمن الرحيم

 في البداية اشكر اهللا سبحانه وتعالى الكمال هذا المشروع

واقدم شكري وتقديري الى استاذي الفـاضل الذي ساعدني في انجاز  

 هذا العمل  

 (االستاذ الدكتور حسين حميد كريم  )

 واقدم شكريالىالمدرسة(مها حاتم نصيف)لمساعدتي في هذا المشروع  .

والى سادة المشرفين على مختبر الترية  .واخيرا اشكر كل صديقـاتي  

واصدقـائي الذين ساعدوني وساندوني وشدوا همتي للوصل الى هذا  

 المشروع  .

واهدي ثمرة جهدي الى من سهرت علي ودفعتني الى طريق النجاح  

 (والدتي العزيزة)

 الي من شجعني وسعى من اجل ان يراني اشق طريقي الي النجاح  

 (والدي العزيز)

والى اخواتي واخواني واصدقـائي الي من سرنا سويا ونحن نقطف زهرة  

 العلم  



 



ABSTRACT 

Problematic soil, particularly soft clay, is wide spread in southern Iraq 

which is characterized by its low bearing capacity and strength besides its 

low California bearing ratio (CBR). So it is necessary to find a solution to 

the problem of the failure of some roads especially in southern Iraq. The 

present project deals with the investigation the possibility of using 

suitable local materials (cane ashes) as additive with different percent 

(2%, 4%, 6%, 8% and 10 %) to reduce the compressibility and increase 

the dry unit weight of clay soil and other properties. 

This research project determined the geotechnical properties of soft 

clay soil modified with canestraw ash with a view to obtaining a cheaper 

and effective replacement for the conventional soilstabilizers. Preliminary 

tests were performed on samples, for identification andclassification 

purposes followed by the consistency limit tests. Geotechnical strength 

tests(compaction, California bearing ratio (CBR), unconfined 

compression test and consolidation) were alsoperformed on the samples, 

both at the stabilized and unstabilized states.  

Reduction in consistency limits (L.L and P.I) due to addition of cane 

straw ash can be considered as an indicator of soil stabilization and 

improvement. The maximum undrained shear strength obtained from 

unconfined test is with addition of 8% cane straw ash. The mixture of 

cane straw ash with soft clay soils improves the mechanical properties of 

the soil, as expressed by a reduction in the compression coefficients (Cc 

and Cr) and increasing the undrained shear strength Cu. The minimum 

compressibility coefficients obtained from consolidation test are with 

addition of 4 and 6% cane straw ash. Stabilized soil samples can be used 



as sub-grade materials in road construction by addition of cane straw ash 

as a stabilizer. 

The results showed that cane straw ash improved the 

geotechnicalproperties of the soil samples. Optimum moisture content 

increased from 18.5% to 24.9%, CBR decreased from 16% to 7.6%, and 

unconfined compression strength increased from 34.07to 198 kN/m2, 

consolidation coefficients (compression and recompression indices, Cc 

and Cr

 

) decreased from 0.18 and 0.02 to 0.07 and 0.02 respectively. Cane 

ashwas therefore found as an effective stabilizer for lateritic 

soils.Economically, cane ash stabilization is much cheaper than 

stabilization with the conventional materials. 
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