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Abstract: 

 Soil is the basic foundation for any civil engineering structures. Soil is also the most abundantly available construction ma terial. 

It is required  to bear the loads without failure. In some places, soil may be weak which  cannot resist the oncoming loads. In s uch 

cases, soil stabilization is needed. So il stabilized road construction involves the effective utilization  of local soils and other 

stabilizing agents.  Numerous methods are available in the literature for soil stabilization. But sometimes, some of the methods 

like chemical stabilization; lime stabilizat ion etc. adversely affects the chemical composition of the soil. Design of the va rious 

pavement layers is very much dependent on the strength of the subgrade soil over which they are going to be laid. Subgrade 

strength is mostly expressed in terms of CBR (California Bearing Ratio ).  Weaker subgrade essentially requires thicker layers  

whereas stronger subgrade goes well with thinner pavement layers. In th is study, Recron 3s fibre is mixed  with soil to investigate 

the relative strength gain in terms of bearing capacity and compaction. The effect of fibre on the geotechnical characteristics of 

soil-fibre mixture was investigated by conducting standard Proctor compaction tests, CBR tests and permeability test. The tests 

were performed as per Indian Standard specifications. The materials were used for preparing the samples are Soil & Fibre.The soil 

used for these experiments was brought from a site, in our college. The physical properties of the soil were determined as per IS 

specifications. In this test programme, without additives clay was tested to find the optimum moisture content, CBR value and  

plasticity index. Fibre is added in varying percentages and that fraction for which maximum strength is obtained was found out. 

These experiments resulted in decreasing the sub-grade thickness to 50% 0f the actual thickness required, thereby reducing the 

cost of construction. 
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I.INTRODUCTION 

Transport in the Republic of India is an important part of the 

nation's economy. Roads are the vital lifelines of the economy 

making possible trade and commerce. They are the most 

preferred modes of transportation and considered as one of the 

cost effective modes. An efficient and well-established network 

of roads is desired for promoting trade and commerce in any 

country and also fulfils the needs of a sound transportation 

system for sustained economic development. To provide mobility 

and accessibility, all weather roads should connect every nook 

and corner of the country. To  sustain both static and dynamic 

load, the pavement should be designed and constructed with 

utmost care. The performance of the pavement depends on the 

quality of materials used in road construction. Sub grade is the in 

situ material upon which the pavement structure is placed. 

Although there is a tendency to look at  pavement performance in 

terms of pavement structures and mix design alone, the sub grade 

soils can often be the overriding factor in pavement performance. 

The construction cost of the pavements will be considerably 

decreased if locally  available low cost materials are used for 

construction of lower layer of pavements such as sub grade, sub 

base etc. If the stability of local soils is not adequate for 

supporting the loads, suitable methods to enhance the properties 

of soil need to be adopted. Soil stabilization is one such method. 

Stabilizing the sub grade with an appropriate chemical stabilizer 

(such as Quicklime, Port land cement, Fly Ash or Composites) 

increases sub grade stiffness and reduces  Expansion tendencies, 

it perfo rms as a foundation (able to support and distribute loads 

under saturated conditions). 

 

II.NEED O F PRESENT STUDY: 

Red soil is regularly used material as sub grade in road 

construction. It is widely used as it is not sensitive to moisture 

changes as black cotton soil. As its requirement is more it  

is necessary to reduce the usage. Reducing the usage refers 

to reducing the thickness by improving the CBR value. So  

in this project  an attempt has been made to improve the 

CBR value of soil by adopting Recron3s as stabilizing 

agent. 

 

OBJECTIVES: 

 1. To study the feasibility of utilization of Recron3s in  

pavements. 

 

2. To find the optimum ratio of fibre stabilized soil in road 

works. 

 

3. To study improvement of CBR value of fibre stabilized  

soil. 

 

III. MATERIALS US ED  

1. Soil: 

Soil is brought from a site in the college. This soil is red  in  

colour. This soil is generally used in filling and also in road 

construction. 

Nature of red soil: 

As the name suggests, soil having a reddish tinge in it, is 

called  red soil. The reddish tinge is present due to the 

presence of iron compounds. These iron compounds are 

formed as the soil starts weathering. Red soil is usually 

formed in those places where the climate is warm and 

temperate and also moist. Those areas where the 

sedimentary rocks are rich in iron, you will find red soil. 

This soil is generally formed under the deciduous forest 

covers. 
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TABLE I 

PROPERTIES OF SOIL USED IN THE STUDY 

                

S.No 

Description of property                   

Value 

  1 Gravel content(%)  4 

  2 Sand content (%)  3 

  3 Silt content (%)  55 

  4 Clay content (%)  38 

  5 Liquid Limit (%)  25 

  6 Plastic Limit (%)  15 

  7 Plasticity Index (%)  10 

  8 Specific Gravity   2.66 

  9 I.S classificat ion  CI 

  10 Optimum Moisture Content(%)  14.69 

  11 Maximum Dry Density (t/cu.m)  5.0405 

12  Free Swell Index (%)   5 

 

2. Fib re: 

Fibre used in this project is Recron3s.It is a petrochemical. This 

Recron3s is Reliance product. This is available in s mall packets 

weighing 125 gms each. Th is fibre is available in various sizes. 

 

TABLE II 

PROPERTIES OF FIBRE USED IN THE STUDY 

                      Type of Fibre        Po lypropylene fibre  

                       Length (mm)                12 

             Aspect ratio (L/d)                300 

                  Diameter (mm)                 0.04 

                  Specific gravity                 0.91 

       Tensile strength (Mpa)                450 

         Elongation break (%)               15-25 

              Melt ing point (◦c)               165 

              Heat resistance(◦c)               <130 

  

IV. METHODOLOGY (LAB TES TING) 

The various tests conducted on the sample are the following: 

1. Atterberg limits 

2. Specific grav ity 

3. Proctor compaction test 

4. CBR test 

Firstly the above tests were conducted on plane soil sample to 

determine its properties.  

Soil preparation: 

The soil was collected from site in large sacks. It is brought to 

the lab and is dried in oven for 24 hours in large pans. This soil 

due to loss of water formed b ig lumps which is broken to s maller 

pieces or even fine powder and is sieved according to the needs 

of different experiments. 

 

1. Consistency limits: 

The consistency of fine grained soil is the physical state in which 

it exists. It is used to denote the degree of firmness of soil. The 

water content at which soil changes from one state to another is 

known as consistency limits. A soil containing high water is in 

the liquid  state. It has no shear resistance and can flow like 

liquid. Therefore the shear strength is equal to zero. As the water 

content is reduced, the soil becomes stiffer and starts developing 

resistance to shear deformation. The water content at which soil 

changes from liquid state to plastic state is known as liquid limit . 

The liquid limit is found out by Casagrande’s liquid  limit device. 

The number of b lows of this device is found out at different 

water content. Flow curve is plot with number of blows on x axis 

and water content on y axis. The water content corresponding to 

25 b lows is the liquid limit. Plastic limit is the water content 

below which the soil stops behaving as a plastic material. It 

begins to crumble when ro lled  into a thread of soil of 3mm 

diameter. At this water content, the soil loses its plasticity 

and passes to the semi-solid state. 

The shear strength at the plastic limit is about 100 times 

that at the liquid limit.  

 

 
FIGURE 1 CASAGRANDE’S LIQUID LIMIT 

APPARATUS 

 

2.      2.Specific gravity  

The specific g ravity of solid particles is defined as the ratio  

of the mass of a given volume of solids to the mass of an 

equal volume of water at 40C. Specific gravity of normal 

soils is between 2.65 to 2.80. Specific g ravity of soil mass 

indicates the average value of all the solid part icles present 

in the soil mass. Also it is an important parameter used for 

the determination of vo id ratio and particle size.  

 

3. Proctor Compaction test: 

Compaction is the densification of soil by reduction of air 

voids. The purpose of a laboratory compaction test is to 

determine, the quantity of water to be added for field   

compaction of soil and resultant density expected. Addition 

of more water helps in sliding of part icle .  Th is assists the 

process of compaction. Up to a certain point,   additional 

water helps in reduction of air voids, but after a relatively  

high degree of saturation is reached, the water occupies the 

space, which could be filled with soil part icles, and the 

amount of entrapped air remains essentially constant. 

Therefore, there is an optimum amount of water for a g iven 

soil and compaction process, which  gives rise to maximum 

dry density. Compaction of soil, is carried out using 

standard proctor test with three layers on each 25 blows. 

Samples for conducting compaction tests were prepared  

using moulds of dimensions 10 cm d iameter and 15 cm 

height. The values of optimum moisture content and 

maximum dry density are obtained in a plot of dry density 

versus moisture content. 

 

4. Californ ia bearing strength: 

California state highway department developed the 

California bearing ratio test, (CBR) test in 1938 for 

evaluating soil subgrade and base course materials for 

flexib le pavements. Just after World War 2, the U.S corps 

of Engineers adopted the CBR test for use in designing 

base courses for airfield pavements. 

Definition : 

California bearing ratio (CBR) is the ratio of force per unit 

area required to penetrate a soil mass with a standard 

circular p iston at the rate of 1.25 mm/min to that required  

for corresponding penetration in the standard material. 

Load that has been obtained from the test in crushed stone 

(Standard material) is called standard load. The standard 

material is said to have a CBR value of 100%.Smooth 

curves are plotted between penetration (mm) Vs load 
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(kg).The curve in most cases is concave upwards in the in itial 

portions. A correction is applied by drawing a tangent to the 

curve at the point of greatest slope from the corrected load 

penetration graph obtained the loads at 2.5mm and 5mm 

penetration. The standard loads for these penetrations can be 

taken from the table. 

 

CBR value= (Test load/Standard load) X100 

 

Samples for conducting CBR tests were prepared using moulds 

of dimensions 15cm d iameter and 17.5cm height. The weight of 

soil used is 6kg passing through 20mm sieve. The samples were 

prepared at OMC. 

 

TABLE III 

STANDARD LOADS FOR CBR TESTS 

Penetrationdepth 

(mm) 

Standard load 

(kg) 

2.5 1370 

5.0 2055 

7.5 2630 

10 3180 

12.5 3600 

 

 
              FIGURE 2 CBR TESTING MACHINE 

 

V .RES ULTS AND DIS CUSSIONS  

1. Effect of fibre on CBR of soil:  

 

1. a . Unsoaked condition: 

 
 

FIGURE 3 UNSOAKED CONDITION :RELATION SHIP 

BETW EEN THE CBR VALUE AND FIBRE CONTENT  

 

Numbers of tests were carried out to know the effect of 

polypropylene fibre on CBR value of soil. By addit ion of fibre in 

increasing quantity with an increment of 0.5% CBR value 

increased to a maximum of 12.6% (i.e. 3.45 times the CBR of 

soil without fibre) when 1.25% of fibre is added. 

 

 

1.b. Soaked condition: 

 
FIGURE 4 SOAKED CONDITION :RELATION SHIP 

BETW EEN THE CBR VALUE AND FIBRE CONTENT  

 

Numbers of tests were carried out to know the effect  of 

polypropylene fibre on CBR value of soil. By addition of 

fibre in increasing quantity with an increment of 0.5% 

CBR value increased to a maximum of 6.93% (i.e.  

3.81t imes the CBR of soil without fibre) when 1.25% of 

fibre is added. 

 

2. Effect of fibre on subgrade thickness: 

2. a . Unsoaked condition: 

 
FIGURE 5 UNSOAKED CONDITION :RELATION SHIP 

BETW EEN THE FIBRE CONTENT AND SUBGRADE 

THICKNESS 

 

Numbers of tests were carried out to know the effect  of 

polypropylene fibre on CBR value of soil. By addition of 

fibre in increasing quantity with an increment of 0.5% 

CBR value increased to a maximum of 12.6% (i.e . 3.5 

times the CBR of soil without fibre) when 1.25% of fibre is 

added. 

The thickness of subgrade is reduced considerably by 

addition poly propylene fiber. The maximum thickness 

reduction achieved was 48% by addition o f 1.25% 0f fibre. 

So thickness of subgrade can be reduced from 57.5cm to 

30cm. 

 

 2.b.Soaked condition: 

 
FIGURE 6 SOAKED CONDITION :RELATION SHIP 

BETW EEN THE SUBGRADE THICKNESS AND FIBRE 

CONTENT 
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Numbers of tests were carried out to know the effect of 

polypropylene fibre on CBR value of soil. By addit ion of fibre in 

increasing quantity with an increment of 0.5% CBR value 

increased to a maximum of 6.93% (i.e.  3.81times the CBR of 

soil without fibre) when 1.25% of fibre is added 

The thickness of subgrade is reduced considerably by addition 

poly propylene fiber. The maximum thickness reduction 

achieved was 45.45% by addition of 1.25% 0f fib re. So thickness 

of subgrade can be reduced from 77cm to 42cm 

 

3. Effect of fibre on quantity of soil: 

3. a . Unsoaked condition: 

 
FIGURE 7 UNSOAKED CONDITION :RELATION SHIP 

BETW EEN  FIBRE CONTENT AND QUANTITY OF SOIL  

 

Numbers of tests were carried out to know the effect of 

polypropylene fibre on CBR value of soil. By addit ion of fibre in 

increasing quantity with an increment of 0.5% CBR value 

increased to a maximum of 12.6% (i.e. 3.5 t imes the CBR of soil 

without fibre) when 1.25% of fibre is added. 

The thickness of subgrade is reduced considerably by addition 

poly propylene fiber. The maximum thickness reduction 

achieved was 48% by addition of 1.25% 0f fibre. So we can save 

5775 mt3 of earth fo r one kilometre length of the road for a six 

lane road 

 

3.b.Soaked condition: 

 
FIGURE 8 SOAKED CONDITION :RELATION SHIP 

BETW EEN  FIBRE CONTENT AND QUANTITY OF SOIL  

 

Numbers of tests were carried out to know the effect of 

polypropylene fibre on CBR value of soil. By addit ion of fibre in 

increasing quantity with an increment of 0.5% CBR value 

increased to a maximum of 6.93% (i.e.  3.81times the CBR of 

soil without fibre) when 1.25% of fibre is added 

The thickness of subgrade is reduced considerably by addition 

poly propylene fiber. The maximum thickness reduction 

achieved was 45.45% by addition o f 1.25% 0f fibre. So we can 

save 7350 mt3 of earth for one kilometre length of the road for a 

six lane road. 

4. Effect of fibre on cost of soil: 

4. a . Unsoaked condition: 

 
FIGURE 9 UNSOAKED CONDITION :RELATION SHIP 

BETW EEN  FIBRE CONTENT AND COST OF SOIL 

 

Numbers of tests were carried out to know the effect  of 

polypropylene fibre on CBR value of soil. By addition of 

fibre in increasing quantity with an increment of 0.5% 

CBR value increased to a maximum of 12.6% (i.e . 3.5 

times the CBR of soil without fibre) when 1.25% of fibre is 

added. 

The thickness of subgrade is reduced considerably by 

addition poly propylene fiber. The maximum thickness 

reduction achieved was 48% by addition o f 1.25% 0f fibre. 

So we can save 5775 mt3 of earth for one kilometre length 

of the road for a six lane road. By this reduction of quantity 

of soil the cost is reduced from37.73 lakhs to 19.68 lakhs.  

 

4.b.Soaked condition: 

 
FIGURE 10 SOAKED CONDITION :RELATION SHIP 

BETW EEN  FIBRE CONTENT AND COST OF SOIL 

Numbers of tests were carried out to know the effect  of 

polypropylene fibre on CBR value of soil. By addition of 

fibre in increasing quantity with an increment of 0.5% 

CBR value increased to a maximum of 6.93% (i.e.  

3.81t imes the CBR of soil without fibre) when 1.25% of 

fibre is added. 

The thickness of subgrade is reduced considerably by 

addition poly propylene fiber. The maximum thickness 

reduction achieved was 45.45% by addit ion of 1.25% 0f 

fibre. So we can save 7350 mt3 of earth for one kilometre 

length of the road for a six lane road. By this reduction of 

quantity of soil the cost is reduced from50.53 lakhs to 

27.56 lakhs. 

 

VI.CONCLUS IONS 

• In soaked condition by addition  of fibre in  

increasing quantity with an increment of 0.5% CBR value 
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was increased to a maximum of 6.93% when 1.25% of fibre is 

added. 

• The maximum thickness reduction achieved was 

45.45% by addit ion of 1.25% 0f fibre In soaked condition 

• We can save 7350 mt 3 of earth for one kilometre length 

of the road for a six lane road in soaked condition.  

• In soaked condition cost is reduced from50.53 lakhs to 

27.56 lakhs for one kilometre length of the road for a six lane 

road. 

• In unsoaked condition by addition of fibre in increasing 

quantity with an increment of 0.5% CBR value increased to a 

maximum of 12.6% when 1.25% of fibre is added. 

• The maximum thickness reduction achieved was 48% 

by addition of 1.25% 0f fibre in unsoaked condition.  

•  We can save 5775 mt3 o f earth for one kilometre length 

of the road for a six lane road in unsoaked condition. 

• In unsoaked condition cost is reduced from37.73 lakhs 

to 19.68 lakhs for one kilometre length of the road for a six lane 

road. 
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