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ABSTRACT 

     Soft saturated soils are characterized by their low undrained shear 

strength and high compressibility. These soils cover most likely the 

southern and middle parts of Mesopotamia. 

     Several improvement techniques are available to increase the bearing 

capacity, control settlement and accelerate the consolidation process of soft 

soils. Among these techniques is the sand columns. In principles, sand 

columns technique is very close to the well-known stone columns 

technique and the only difference is the backfill materials. 

     The present work focuses on improving the geotechnical properties of 

soft soils by implementing sand columns and sand columns stabilized with 

cement to provide stiffer inclusion in the bed of soft soil. 

     Sand columns stabilized with cement is an alternative approach to 

provide extra stiffness to the columns and hence provide extra 

improvement in terms of bearing capacity and compressibility. 

     Model tests were performed on soft soil reinforced with sand columns, 

sand columns stabilized with different percentages of Portland cement and 

cured for 7 and 28 days. The investigation considered floating and end 

bearing types of columns. 

     A total number of 28 model tests were carried out on a soil with 

undrained shear strength ranging between (15-20) kPa. The models consist 

of individual columns at area replacement ratio of (0.6) and length of 

column to diameter (L/D=6). 

     The model tests revealed optimum cement content for floating type was 

9% for models cured for 7 days with bearing improvement ratio = 3.19 and 
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7% cement content for models cured for 28 days with bearing improvement 

ratio = 3.08;  while end bearing type was 8% cement content for models 

cured for 7 days with bearing improvement ratio = 3.92. 

     The two types of model tests exhibited pronounced reduction in the 

settlement and revealed very low values of settlement reduction ratio. 
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 الخلاصة

 وضغاطٕرٍا انؼانٕحأمثزَل َانانرشب انطٕىٕح انمشثؼح انضؼٕفح ذرمٕز تانمقاَمح انقهٕهح نهقص غٕش      

 تلاد ما تٕه انىٍشٔه. ََسظ ذغطٓ ٌزي الأوُاع مه انرشب انكثٕش مه انمىاطق فٓ جىُبَ

ذرووُفش انؼذٔووذ مووه انرقىٕوواخ نرربووٕه انرشتووح مووه واحٕووح لاتهٕووح انررمووم َانبووٕطشج ػهووّ انٍطووُل      

الأػمووذج  ذُجووذ ذقىٕووح مووه تووٕه ٌووزي انرقىٕوواخَ , نهرووشب انطٕىٕووح انضووؼٕفح َذبووشٔغ ػمهٕووح ااوضووماو

ػمووذج انرةشٔوح َانفووشي انُحٕووذ ٌووُ انمووُاد مووغ الأػمووذج انشمهٕووح موه حٕووأ انمثووذأ ذرشوواتً الأ انشمهٕوح.

 .فٓ مهئ الأػمذجانمبرخذمح 

تأسوورخذاو انرووانٓ ػهووّ ذربووٕه انخووُاك انةُٕذكىٕكٕووح نهرووشب انطٕىٕووح انضووؼٕفح  ٔشكووز انثرووأ     

كثوش صولاتح موه انرشتوح أػموذج أ نهرصوُل ػهوّ َالأػمذج انشمهٕوح انمثثروح تالأسومىد الأػمذج انشمهٕح

 انمرٕطح تٍا.

َتوزن   انشمهٕوح الأػمذج انشمهٕح انمثثرح تالأسمىد طشٔقح تذٔهح نرُفٕش صلاتح أكثش نلأػمذجذؼرثش      

 فضم نهرشتح مه واحٕح لاتهٕح انررمم َالأوضغاطٕح.أذربٕه  سررقق

مبوهرح تأػموذج سمهٕوح  مكُووح موه ذشتوح طٕىٕوح ةوؼٕفح وموار  مخرثشٔوحجشٔد فرُصاخ ػهوّ أ     

مثثرح تالأسمىد انثُسذهىوذْ تىبوة مخرهفوح َلوذ ػُنةود انىموار  نموذج  َأخشِ مبهرح تأػمذج سمهٕح

َأػمذج  فٕحػمذج انطاثماوٕح َػششَن ُٔو مغ الأخز تىظش الأػرثاس وُػٕح الأأخشِ نمذج سثؼح أٔاو َ

 .انررمم انطشفٓ

وفُزخ مةمُػح مه ثماوٕح َػششَن ومُر  مخرثشْ ػهّ ذشتوح راخ مقاَموح لوص غٕوش مثوزَل      

 ذباَْ سرثذانٕحأذركُن انىمار  مه أػمذج مفشدج تىبثح مباحح  , كٕهُ تاسكال (02-51)ٔرشاَح تٕه 

 .(0)َوبثح طُل انؼمُد انّ لطشي ذباَْ ( 2.0)

نلأػمووذج انطافٕووح ىد ـسمووُِ الأـنمرروو هّـووـانمثبووثح أظٍووشخ ورووالف انفرُصوواخ انمخرثشٔووح ان انى     

(, َانىبوثح انمثهوّ نهىموار  9.59%( َتىبوثح ذربوٕه نهررموم ذثهو  )9) ٌوٓ( أواو 7َانمؼانةح نمذج )

(. تٕىمووا انىبووثح انمثهووّ 9.22%( َتىبووثح ذربووٕه نهررمووم ذثهوو  )7) ٌووٓ( ٔووُو 02انمؼانةووح تمووذج )

 (.9.90َتىبثح ذربٕه نهررمم ذثه  ) %( تانىبثح لأػمذج انررمم انطشف2ٓنمررُِ الأسمىد ذثه  )

 ذؼطٓ ذقهٕم لُْ نهٍطُل َتىرالف مىخفضح جذاً نىبثح ذقهٕم انٍطُل. كلا انىُػٕه مه انىمار      
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