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Abstract 

        The behavior of pile-cap in expansive soils layers under axial 

loading was investigated using axi-symmetric state , finite element 

model, these consists of soil continuum elements, with material non-

linearties for the soil, and the pile-cap is simulated as linear elastic 

material. The simulation of soil swelling is based on the softening 

model to determine swelling potential and hence upheaval 

deformation in pile-cap-soil system.  

        The literature review was undertaken in order to provide a 

framework of available information regarding expansive soils and 

pile foundation on them. 

        The behavior of pile-cap has been studied extensively using 

different load, pile diameter, cap diameter and thickness of cap. It is 

found out from the results of simulation analysis that the addition of 

a cap to a pile and taking advantage of the axial load resistance of 

pile cap have been found to increase the axial load carrying capacity 

of pile-cap system. 

        The increase in size of pile cap has been found to increase the 

axial load carrying capacity of pile significantly. 

         Axial behavior of a pile-cap system is directly related to the 

axial capacity of the piles. Also, the results obtained using the 

softening model confirm the fact that the cap on expansive soils 

increases upheaval deformations in Pile-Cap-Expansive soils 

systems and induces high tensile stresses in piles. 

 

Key words: expansive soil, swelling potential, softening model, 

upheaval deformation, pile-cap through expansive soil. 
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 الخلاصة
 

 

 في اٌخشبت إٌّخفخت اٌٛسادة- في ٘زٖ اٌذساست حُ اٌخعشف عٍي سٍٛن ٔظاَ اٌخاصٚق         

 بطشيمت اٌعٕصش ِحٛسي ِخّاثً ِحٛسي ٚرٌه باسخخذاَ ّٔٛرج اي اٌحًّ حأثيشححج 

ُ ِثٍج اٌٛسادة-  ٚعٕاصش اٌخاصٚق الا خطي ِشٔت اٌخشبت بعٕاصش سحُ حّثيً عٕاص. اٌّحذد

 رٌه خٙذ الأخفاخ ٚحشٛ٘اث الأخفاخيت في اٌخاصٚق ٚاٌىاب حُ لإيداد.ٖبعٕاصش ِشٔت خطي

. أّٔٛرج اٌٍيٛٔت اٌّيىأيىي ٌحساب حشٛ٘اث اٌخشبت اٌطيٕيت الأخفاخيتبطشيمت 

 اٌخٛاصيك في ٚحأسيس حُ اسخعشاض اٌّعٍِٛاث اٌّخٛفشة بخصٛص اٌخشبت إٌّخفخت         

. ٘زا إٌٛع ِٓ اٌخشبت

 خٛاصيك  ٚألطاس  الأحّاي رٌه بخغيشاٌٛسادة - حّج دساست سٍٛن اٌخاصٚق        

 . اٌٛسادة ٚسّه ٚاٌٛسادة

 إضافت        ِٓ إٌخائح اٌخي حُ اٌخحصً عٍيٙا ِٓ ٘زٖ اٌّحاواة ٚخذ أٗ ِٓ ِحاسٓ 

عًّ عٍي صيادة اٌّماِٚت اٌخحّيٍيت ٚباٌخاٌي صيادة اٌحًّ ث اٌٛسادة إْ ٌٍخاصٚق اٌٛسادة 

 حٕخح عٕٙا صيادة في اٌحًّ اٌّحٛسي اٌٛسادةاٌّحٛسي ٌٕظاَ وزٌه اٌضيادة في حدُ 

 اٌسٍٛن اٌّحٛسي ٌٍٕظاَ ِشحبط باٌضيادة اٚإٌمصاْ أْ ٚخذ أيضا.ٔظاَ اياٌّحّٛي بٛاسطت

. في ليّت اٌحًّ

        ٚأيضا ٚخذ في ٘زٖ اٌذساست اٌّبٕيت عٍي أّٔٛرج اٌٍيٛٔت ٚ اٌخي حؤوذ عٍي حميمت أْ 

اٌٛسادة في اٌخشبت إٌّخفخت يعًّ عٍي حفالُ ِشىٍت اٌخشٛ٘اث إٌاحدت ِٓ -ٔظاَ اٌخاصٚق

الأخفاخ ٚصيادة الاخٙاداث اٌّحٛسيت في اٌخاصٚق ٚرٌه إرا واْ اٌىاب يسخٕذ عٍي سطح 

. اٌخشبت ِباششة
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