
  

       

    

  

          
:  

   

  

 :  

   

 :  

    

   



                .
             .

                
            .     

             .    
               

     .           .
   _           

  .             
                    

   .           
                 

             .   
            .  

             
  .               

                 
   .  

              
                  

        PLAXIS      
              . 

               
                  

      .  



              -

      .               
        .             

               
                   .     

PLAXIS                  .  
                   

                 .

 :        



Abstract

The contamination of soils and groundwater by toxic and/or hazardous organic pollutants is a 

widespread environmental problem. One group of these contaminations is petroleum products. 

The main environmental concern with petroleum products is its significant hazardous effect on 

human health and earth's ecology during all stages of processing, transportation and 

consumption. Soil pollutions caused by Petrochemical activities, oil spills and leakage is not only 

an environmental issue but a geotechnical one as well. Everyday a large amount of gasoil is used 

as fuel. Hence, there is a large number of storage tanks in refineries which are held in reserve for 

it. A leakage from these tanks results to pollution of a large amount of soil by gasoil. Physical and 

chemical reactions between soil and the contaminant lead to a change in the geotechnical soil 

behavior. If it yields a negative effect, the strength of the soil may decrease and the stability of 

the storage tanks may weaken resulting in the seeping of a large amount of the contaminant in 

the soil and groundwater. In addition, geotechnical properties of contaminated soils must be 

investigated to assess some methods of using them as construction materials since treatment 

technologies for site cleanup are expensive.

To examine the probability of the aforementioned dangers and to check if the contaminated soil 

bearing capacity is still enough to avoid the cleaning process, a comprehensive study on the 

geotechnical behavior of the contaminated soils is required. An inclusive literature review in this 

area shows that the main concentration of the performed studies is on the geotechnical behavior 

of sands contaminated by petroleum. Therefore, a study on the effect of other petrolic 

contaminants on the behavior of clayey soils is unavoidable.

In this thesis, a comprehensive study on the geotechnical characteristics of the uncontaminated 

as well as contaminated kaolinite is done. First, this kaolinite, produced in Iranian Kaolinite 

Company, is filtered through a US Standard sieve No. 40 to remove large particles. Then, the 

kaolinite samples are polluted with different percentage of gasoil and kept for 10 days in 30° C

allowing possible reactions between soil and gasoil. Thus, a set of laboratory tests including 

compaction, consolidation, atterberg limits, uniaxial compression test, direct shear test and 

Scanning Electron Microscope (SEM) is carried out on the samples. The bearing capacity of a 

footing founded on a deep layer of uncontaminated and contaminated kaolinite is evaluated using 

a finite element code named Plaxis 2D and the results are graphically discussed.

The direct shear test results demonstrate that increasing the pollutant percentage leads 

to the increase of cohesion and the decrease of the internal friction angle of the soil. Also, 



increasing the amount of gasoil to a certain percentage results in the decrease in the uniaxial 

strength and the plasticity index of the soil. Moreover, the contamination process reduces the 

settlement of the soil leading to the possibility of differential settlements. Plaxis output clearly 

reveals that the contamination process has led to an increase in the bearing capacity of the soil.

SEM images obviously show that adding gasoil has also led to a flocculent texture for kaolinite 

which is mainly responsible for the increase in its bearing capacity.

KEY WORDS: Soil contamination; Gasoil; Laboratory tests; Kaolinite; Geotechnical properties.
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