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Abstract: . Ground pollution arises from the impact of past and current industrial activity and due to improper disposal of waste generated 
by society. In this paper ,it is concentrated on the behaviour of soil mixed using glycerol, which is a major constituent and by-product of 
industries. Attempts to understand the soil response to glycerol, its changes with various concentration of pollutant. The study continues by 
asessing the effects of various amounts of cement-soil mixture with various percentage of glycerol. The glycerol- soil samples were 
prepared with different percentages of a glycerol solution with 40% concentration. The results showed that the UCS strength decreased 
with the increase in glycerol perentage 
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I. INTRODUCTION  

1.1 General 

Improving the mechanical behavior of clay soils by stabilization is a means of fulfilling geotechnical design criteria. The methods 

of stabilization can be divided into chemical and mechanical techniques. Chemical stabilization includes the addition of additives 

such as lime, cement, and fly ash to the soil. These chemical agents cause chemical reactions to occur in the soil water that 

stabilizes the soil. 
Soil can be contaminated by organic materials attributable to leakage from underground or aboveground storage tanks and 

accidental spills. The response of soil to the contaminants not only depends on the local environment but it is also influenced by 

factors such as particle size, bonding characteristics among particles, and ion exchange capacity. The transport of contaminant 

components from soil into groundwater can cause serious problems. Stabilization of contaminated soil can be achieved by adding 

agents such as fly ash, lime, and cement, or a combination of them. The stabilization of contaminated soil is usually performed to 

prevent from contaminant transport to groundwater, to reduce the mobility of the contaminant in soil, or to change the 

contaminant into a nontoxic form. This procedure is called stabilization and solidification of contaminated soil.The ultimate aim 

of this method is to reduce the concentration of contaminant in soil 

The use of contaminated soil and its stabilization can be considered in earthworks such as embankments, backfills, and roads if 

there is no pathway for leaching of contaminants to underground water or if the contaminants pose no risk to the public and the 

environment. In some areas the native soil is contaminated with hydrocarbon substances. For performing projects in such areas, 

because of the haulage distance to suitable soil and economic considerations, often the use of local soil is dictated for 
construction. Thus, the treatment and stabilization of local soil must be considered. On the other hand, in some areas where the 

soil has been contaminated and the treatment is not economic, for the design of a project in these areas the effect of the 

contaminating substance on the soil behavior should be evaluated. Therefore, understanding the mechanical behavior of 

contaminated soils and their treatment is important. 
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II.  MATERIALS AND METHODOLOGY 

2.1 Materials 

Materials used in this study are Low plastic soil, glycerol and cement. 

 

2.1.1 Soil. Low plastic clay for the present study was collected from Thonnakkal. Various tests were conducted for 

determining the index properties of low plastic clay. 

Table 1: Properties of Kaolinite 

P r o p e r t i e s            V a l u e s   

S p e c i f i c  g r a v i t y 2 . 6 3   

Li qui d l imi t  (%) (IS 2720 PART 51985 ) 4 4 

Plast ic l imit  (%) (  IS 2720 PART 51985 ) 1 0 . 7 5 7   

Plast ic index (%) (IS 2720 PART 51985 )  1 7 . 8 1 9   

Shrinkage  l imit (%) (IS 2720 PART 51985 )  2 0 . 9 8   

I S  C l a s s i f i c a t i o n C L   

N a t u r a l  m o i s t u r e  c o n t e n t  ( % ) 2 6 . 4 8   

Optimum moisture  content  (%) (IS 2720 PART 7 )  2 6 . 5 8   

Ma xi m u m dr y  de ns i t y  ( g / cc )  ( I S  2 7 20 P A R T 7 )  0 . 9 7 0   

P e r c e n t a g e  o f  c l a y  ( I S  2 7 2 0  P A RT  4 )  7 1   

P e r c e n t a g e  o f  s i l t  ( I S  2 7 2 0  P A R T  4 ) 2 0   

P e r c e n t a g e  o f  s a n d  ( I S  2 7 2 0  P A RT  4 ) 9   

UCC s trength  (kg/cm 2)  (IS 2720 PART 10) 1 . 9 4 0   

S h e a r  s t r e n g t h 0 . 9 7 0 
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Fig. 1.Kaolinite clay 

 

 
2.1.2 Glycerol. Glycerol was considered as the contaminating organic material. Glycerol (propane-1,2,3-triol) is an oxygenated 

organic compound that has been successfully and widely used in the chemical industry in the last decades. Major applications of 

glycerol can be found in the detergents industry as well as in drug and pharmaceutical production. In this work, a solution of 

glycerol with a concentration of 40% was used. 

 

 

Table 2: Properties of Glycerol 

P R O P E R T I E S   V A L U E S   

A s s a y ( e x - d e n s i t y ) ( % )   9 8   

W t .  p e r  m l  a t  2 0  d e g r e e  C   1 . 2 5 5 - 1 . 2 6 0   

A s h  c o n t e n t ( % )   . 0 2   

2 0 %  A q .  S o l u t i o n   N e u t r a l  –  l i t m u s   

C h l o r i d e ( % )   0 . 0 0 1   

S u l p h a t e ( % )   0 . 0 0 1   

L e a d ( % )   0 . 0 0 0 5   

2.2 METHODOLOGY 

2.2.1The samples that were used consisted of natural soil, soil-cement, soil contaminated with glycerol, and soil 

contaminated with cement. In preparation of the samples contaminated with glycerol, the degree of contamination was specified 
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as the percentage weight of contaminant with respect to mixture of air-dried soil with contaminant. The degrees of contamination 

of 1% and 2% were considered for preparing the contaminated samples. 

 The calculated weight of glycerol with 40% concentration with degrees of contamination of 1% and 2% was sprayed on 8 kg of 

soil.The soil was poured in flat layers with thickness of about 50 mm in a tray. A prespecified volume of fluid was sprayed on 

each layer and mixing was done carefully. The soil was then flattened and the next layer with the same thickness was added on it, 

and spraying and mixing was repeated. This procedure was repeated until the last layer. After that, all layers were mixed and 

covered with a nylon to prevent from evaporation. y. The mixture was then kept in sealed plastic bags for one week so that the 

soil and glycerol came to an equilibrium condition. Standard compaction tests were conducted on these mixtures. . The maximum 
dry unit weight and optimum water content were determined for each of the materials.The samples for the UCS were prepared at 

their respective optimum water content that were obtained from a standard compaction test.  

3 RESULTS 

3.1 EFFECT OF GLYCEROL ON LOW PLASTIC CLAY 

On adding glycerol, the UCS value of low plastic clay showed a decrement. This decrement is greater when the number of curing 

days and percentage of glycerol is increased. 

 

3.2 EFFECT OF CEMENT ON SOIL-GLYCEROL MIX 

On adding cement on glycerol added soil, the UCS value of low plastic clay showed anincrement. This increment is greater 

when the number of curing days and percentage of cement is increased. 
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4 CONCLUSIONS 

Based on study and experimental investigation following conclusions were drawn 

I. It was observed that with the addition of glycerol in low plastic soil, the unconfined compressive strength (UCS) values of the 

soil glycerol mixture decreases.  

II. Theunconfined compressive strength (UCS) decreases as number of days of curing increases. 

III. It was also observed that with the addition of6%cementon glycerol mixed soil,the U.C.S value increases. 

IV. The maximum increment in U.C.S is shown for 14 days curing and also at   6% glycerol 
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