
                                                                                     0                                                                                                                                                         
Expansive Soil Stabilization by Adding River 

Mixture Soil 

 ñ‹éåÜa@wî�¾a@ói‹m@óÐbšhi@óï‚bÑnäýa@ói�Üa@oïjrm@ @   
Autor by: 

Dana Ali AbulRahman



                                                                                     1                                                                                                                                                   wî�¾a@ói‹m@óÐbšhi@óï‚bÑnäýa@ói�Üa@oïjrm@ñ‹éåÜa@ @ ˜ƒÝ¾a@ @@ ó–b‚ì@×a‹ÉÜa@æà@óÉ�aì@Ö båà@À@óï‚bÑnäýa@ói�Üa@‹“nåmïÜbá“Üa@óÕ-å¾a@Àó@Ôg@sïy@êåà@âïÝ çbn�†‹Ø@Lì…bÑnäa@óï–b‚@çg @ë‰èñ†üm@ói�Üa ¶g pbÈ‡—m paŠbïéäaì óï÷b“ägL  ×‹-Üa@À@Ša‹šc@æá›nm …bÑnäaì À óÑ–Šÿa pbÕÕ“mì À pbèí“mì@óïåiÿa@÷�cì@óvï�ÿa À pbïšŠÿa ÞØbïèì @laíiÿaì‰ÐaíåÜa@L Ší�§aì@ÓíÕ�Üa@ÚÜ‰ØìL ‡Ôì çíÙm è‰@ëŠa‹šÿa óÑïÑ‚ ìc ó-�ínà ìc ò�jØ k�y Ša‡Õà …bÑnäýaN@ @U-Üa@ Ëíä@ æà@ óï‚bÑnäýa@ ói�Üa@ oïjrnÜ@ óy�Õà@ óÕî‹ @ @ âî‡Õm@ óïrzjÜa@ óÔŠíÜa@ ë‰è@ À@ �UÑ@Þ ŞIShale@H@�i@bïÝ«@ôá�m@�ÜaìIÜa-Þï@H@æà@ói‹m@óÐbšhi@ÚÜˆì@wî�¾aIÂib©a@H@ñ‹éåÜaI@æî‹ÍÜa@æà@óäíÙ¾aì ô—¨aì@Þà‹Üaì@Hn¬@k�åi@óï‚bÑnäýa@ói�Üa@¶góÑÝ@N@™aí‚@µ�¥@À@òöíÑØ@óÕî‹-Üa@çc@¶g@szjÜa@Þ–ímì óï‚bÑnäýa@ói�Üa@L@çaìÜa@oäbØ@óÐb›¾a@ñ‹éåÜa@Âib©a@ói‹m@æà@óïÜbr¾a@ój�åRPN@E@ @ 
Expansive Soil Stabilization by Adding River Mixture Soil  

 

Abstract 

 The expansive soil is widely diffused in the Iraq especially in the 

north part of it where Kurdistan region, the swelling property of this 

soil leads to many types of constructional damages, deformations and 

failures, involves damages in the roads, shoulders, cracks or failure in 

the fences, foundation of the buildings, and beams and slabs, 

deformation in the floors, doors and windows. These damages may be 

simple or moderate or massive according to the swell amount. 
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stabilization which called locally (Geel), by adding river mixture soil 

(which compose from silt, sand and gravel) to the expansive soil in 

various percentages. The results show that the proposed method is very 

efficient for  improving the expansive soil properties, and that the 

typical amount of added river mixture soil  to the expansive soil is 20%. KEYWORDS: Expansive Soils, Swelling Pressure, soil stabilization.    óà‡Õ¾aZ@ @@çgói�Üa óÝibÕÜa …bÑnäþÜ ðè ói�Üa �Üa �Ínî béávy óvïnä �Ím õín�a ð÷b¾a Lb� @sïy †a†�î béávy „Ñnåmì bà‡åÈ ˜n¸ Löb¾a ˜Õåîì béávy ˜ÝÕnîì bà‡åÈ Ò¤. �Ím ñ†üî@âv¨a ¶g pbèí“m À ói�Üa çíÙm ôÝÈ ÞÙ’ Ãíjè kj�i •báÙäa ói�Üa óvïnä béÐbÑu È@ìcôÝ ÞÙ’ …bÑnäa kj�i …bÑnäa ói�Üa óvïnä bé–b—nàa öbáÝÜ ò†bîŒì bénií Š. …bÑnäaì ñ†üî@ ói�Üa ¶g pbÈ‡—m paŠbïéäaì óï÷b“äg æá›nm …bÑnäa À óÑ–Šÿa pbÕÕ“mì À ÿapbèí“mì@óïåiÿa@÷�cì@óvï� À ïšŠÿapb ÞØbïèì laíiÿa@‰ÐaíåÜaì@LŠí�§aì@ÓíÕ�Üa@ÚÜ‰Øì ‡Ôì çíÙm Üa@ë‰èpbèí“n óÑïÑ‚ ìc ó-�ínà ìc ò�jØ k�y Ša‡Õà …bÑnäýa@}Q{.@ @@pb“å¾a@ôÝÈ@òíÔ@ÂïÝ�m@ójj�à@…bÑnäýbi@ c‡jm@öbáÝÜ@béš‹Ém@‡åÈ@béädi@óï‚bÑnäýa@ @ói�Üa@ Œbn¸@‹-¾a@â�aíà@À@bjÜbÌ@t‡±@a‰èì@béïÝÈ@óàbÕ¾aìc@@tì‡zØ@µÉà@kj�Ü@béïÜg@kî‹Ô@Š‡—à@æà@öb¾a@l‹�m@‡åÈ c@À@Šb�Ùäa@öbà@kïibäfiaóÜb�@ñŠb�a@ìc@N@ÓbÑ§a@â�íà@ÀìIÒï—Üa@H@•báÙäýbi@c‡jmì@öb¾a@ói�Üa@ë‰è@‡ÕÑm béïÝÈ@óàbÕ¾a@pb“åáÝÜ@�jØ@Ãíjè@ójj�à@N@ôÝÈ@Ša‹šÿa@ŠíéÄ@kj�m@pa‹à@ò‡ÉÜ@ÓbÑ§aì@‹-¾a@â�aíà@lìbåm@çaì�Ì@ ßb¼c@ ÂÝ�m@�Üa@ ðäbj¾a@ ó–b‚ì@ ói�Üa@ ë‰è@ ôÝÈ@ óàbÕ¾a@ ðäbj¾a@béïÝÈ@ óàbÕ¾a@ óyb�¾a@ ôÝÈ@ óîìb�nà@
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                                                                                     8                                                                                                                                                   UN ÞáÈ ãbÅä Òî‹—m ëbïáÝÜ À ÊÔí¾a ‡ïÉi æÈ pf“å¾a sï¢ Êåº Êá¤ ëbï¾a béi‹�m@ðÜbnÜbiì ói�ÝÜ óÝibÕÜa …bÑnäþÜ. @ @óî�nƒ¾a@pb–ízÑÜaZ@ @˜zÐ@öa‹ug@�@‘bïÔ@š@ói�ÝÜ@…bÑnäýa@ÂÍi@ãbá›äýa@˜zÐ@Œbéu@ãa‡ƒn�bIOedometer or ConsolidometerH@@�@xˆbáåÜñ‹éåÜa@wî�¾a@ói�Ü@ÚÜ‰Øì@óï‚bÑnäýa@ói�ÝÜ@ÊÔíà@æà@béjÝuL@@sïy@�béïÝÈ@ó�aŠ‡Üa@öa‹ufi@óÕï“Éi@óïybåÜ@óÉibnÜa@óïÝšbÑÜa@óÕ-åà@æà@óï‚bÑnäýa@ói�Üa@æà@óÑÝn¬@xˆb¹@‰‚a@L @�ìñ‹éåÜa@ wî�¾a@ æà@ óÑÝn¬@k�ä@ óÐbšg@ ‡Éiì@ ÞjÔ@ ói�ÝÜ@ …bÑnäýa@ ÂÍš@ †b°gN@@ âq@ æàìé-Ý‚áb@@k�åi @ò†‡«�nƒ¾a@Þ‚a†@bénjÜíÔìL@À@báØ@w÷bnåÜa@oäbØì@@ßì‡§aIQH@@ßì‡§aìIRHN@ @ @ @ó“Ôbåà@w÷bnåÜaZ@ @ |šíî@@ÞÙ“ÜaIQ@H@ÞÙ“ÜaìIRH@ðÜaínÜa@ôÝÈ@çc@äýa@ói�Üa@¶g@ñ‹éåÜa@wî�¾a@óÐbšg@æà@ÞïÝÕnÜa@¶g@p†c@óï‚bÑn ßbÉÐ@ÞÙ“i@ói�ÝÜ@…bÑnäýa@ÂÍš@I@ �bjî‹ÕmXU@Eçb—Õä@@H‡åÈ@@ój�äwî�à@@Ób›à@ñ‹éä@bèŠa‡ÕàRP@E@L@bè‡Éiì c@ñc@ÞÔa@ÂÍ›Üa@À@çb—ÕåÜa@|j–ÞÔ@@�qdmóÐbšg@ñ‹éåÜa@wî�¾aN@@wî�¾a@pbjïjy@çc@¶g@µ�znÜa@kj�@õ�Éîì ‚bÑnäýa@ói�Üa@@Ê-Ô@µi@Þ—Ñm@ñ‹éåÜa@óï÷bi‹éÙÜa@pbåz“Üa@‹Ðbåm@öa‹u@æà@ÞnÙÜa@ÚÝm@‹Ðbånm@ý@ðÜbnÜbiì@óïî@ñ‰Üaì@öbáÝÜ@béš‹Ém@‡åÈ@†bnÉà@íè@báØ@béz-�c@ôÝÈ@óäíÙn¾a‡É@kj�Üa@óï‚bÑnäýa@ói�Üa@…bÑnäa@ÀN@ @     



                                                                                     9                                                                                                                                                   @ßì‡uIQ@ZHóÑÝn¬@k�åi@ñ‹éåÜa@wî�¾a@b�@Ób›¾a@ói�Üa@xˆbáåÜ@…bÑnäýa@ÂÍš@Ša‡Õà@ @ @…bÑnäýa@ÂÍšIkg/cm2@H@ @@EÓb›¾a@ñ‹éåÜa@wî�áÝÜ@ @ 2.25 P@ @ 1.9 U@ @ 1.3 QP@ @ 0.72 QU@ @ 0.33 RP@ @ 0.25 RU@ @ 0.2 SP@ @ 0.15 SU@ @ @ @@ßì‡uIR@ZHíø¾a@ój�åÜa@ñ‹éåÜa@wî�¾a@b�@Ób›¾a@ói�Üa@xˆbáåÜ@…bÑnäýa@ÂÍš@çb—ÕåÜ@óî@ @ @E…bÑnäýa@ÂÍš@çb—Õä@ @@EÓb›¾a@ñ‹éåÜa@wî�áÝÜ@ @ 0@ @P@ @ 15 U@ @ 42 QP@ @ 68 QU@ @ 85 RP@ @ 88 RU@ @ 91 SP@ @ 93 SU@ @   



                                                                                     10                                                                                                                                                     @ÞÙ“ÜaIQH@Z�ÍnÜaÓb›¾a@ñ‹éåÜa@wî�¾a@ój�ä@ò†bîŒ@Êà@ói�ÝÜ@…bÑnäýa@ÂÍš@Ša‡Õà@À@N@ @ @ @  @ÞÙ“ÜaIRH@Zçb—Õä@ój�ä@Ób›¾a@ñ‹éåÜa@wî�¾a@ój�ä@ò†bîŒ@Êà@ói�ÝÜ@…bÑnäýa@ÂÍšN@ @



                                                                                     11                                                                                                                                                   pbubnån�ýaZ@ @ @æàbéïÝÈ@ßí—¨a@�@�Üa@w÷bnåÜa@Ln�a@�ðmła@xbnåZ  QN @Êà@ñ†‹ @ÞÙ“i@ói�ÝÜ@…bÑnäýa@ÂÍš@À@çb—Õä@¶g@p†c@óï‚bÑnäýa@ói�Üa@¶g@ñ‹éåÜa@wî�¾a@óÐbšgóÐb›¾a@ój�åÜaN RN …bÑnäýa@ÂÍš@ÞïÝÕnÜ@óï‚bÑnäýa@ói�Üa@¶g@Ób›¾a@ñ‹éåÜa@wî�¾a@æà@óïÜbr¾a@ój�åÜa@çg@@oäbØRPNE SN @æà@�Øa@ój�ä@ãa‡ƒn�a@çgRP@EåÜa@wî�¾a@æà@|j—mì@a‡u@ÞïÝÔ@ÞÙ“i@æÙÜì@…bÑnäýa@ÂÍš@æà@ÞÝÕî@ñ‹é óî†b—nÔa@�Ì@ó§bÉ¾a@bè‡åÈN   Š†b—¾aZ@ @ l‡ïé¾a@L�a‡jÈ æi âïèa‹ig@L " ™aí‚ ói�Üa óÝibÕÜa …bÑnäþÜ À óÙÝá¾a óïi‹ÉÜa óî†íÉ�Üa"@LIRPPR@ ãNH@ @ @ @}Q{@ @      Krohn, J. P. and Slosson, J.E. "Assessment of Expansive Soils in the United States"           Proceedings of Forth International Conference on Expansive Soils, Denver,         Colorado, U.S.A., (1980), 596-608. ]٢[    Steinberg, M. L. "Controlling Expansive Soil Destructiveness by Deep Vertical Geomembranes on Four Highways" Transportation Research Record no. 1032, National Research Council, Washington, D.C. , U.S.A., (1985), 48-53.  ]٣[  ‡ï¼ L çaíšŠ µàc L " ói�Üa óƒÑnå¾a .. bèŠb-‚c óîbá¨aì béåà" óÝª LóÝÐbÕÜa ‡Ý�a ٢٤ L @†‡ÉÜaS@L]٤[  



                                                                                     12                                                                                                                                                   IQTQV@�èH@L@™SXMSYN@ @ @ @Erdal Cokca (2001) “Use Of Class C Fly Ashes for the Stabilization – of an Expansive Soil” Journal of Geotechnical and Geoenvironmental Engineering Vol. 127, July, pp. 568-573.  ]٥[  Pandian,N.S.,Krishna,K.C.& Leelavathamma B., (2002), Effect of Fly Ash on the CBR Behaviour of Soils , Indian Geotechnical Conference , Allahabad, Vol.1,pp.183-186.  ]٦[  Phanikumar B.R., & Radhey S.Sharma(2004) “Effect of flyash on Engg properties of Expansive Soil” Journal of Geotechnical and Geoenvironmental Engineering Vol. 130, no 7,July, pp. 764-767.  ]٧[  Huvaneshwari, S., Robinson, R. G. and Gandhi, S. R., " stabilization of expansive soils using fly ash", Fly Ash Utilization Programme (FAUP), TIFAC, DST, New Delhi – 110016, (2005).  ]٨[  Ameta, N. K., Purohit, D.G. M. and Wayal, A. S. " Characteristics, Problems and Remedies of Expansive Soils of Rajasthan, India", EJGE journal, (2007).   ]٩[  Dhowian, A. W., Erol, A.O. and Youssef, A.A. " Evaluation of Expansive Soils and Foundation Methodology in the Kingdom of Saudi Arabia" Final Report, King bdul Aziz City for Science and Technology, AT-5-88 (1990).   ]١٠[  Das, B.M. " Principles of Foundation Engineering" Pacific Grove Brookes/Cole Publishing Company, 1999. ]١١[   


