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Abstract - California Bearing Ratio (CBR) value of sub 
grade is used for design of flexible pavements.  It can also be 
used for determination of  reaction of  subgrade of soil by 
using correlation. It is one of the most important engineering 
properties of soil for design of sub grade of roads. California 
Bearing Ratio (CBR) value is an important soil parameter for 
design of flexible pavements and runway of air fields. By 
means of CBR value one can understand the strength of soil. In 
this study we attempt to improve the strength of soil by adding 
different types ground improvement materials. And lastly we 
compare which material is best as per our experiments for 
strengthening the soil as per the guidelines of IRC 37-2001 
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1. INTRODUCTION  
 
CBR is the ratio of force per unit area required to 
penetrate a soil mass with standard circular piston at the 
rate of 1.25 mm/min. to that required for 
the corresponding penetration of a standard material. The 
California Bearing Ratio Test (CBR Test) is a penetration test 
developed by California State Highway Department 
(U.S.A.) for evaluating the bearing capacity of subgrade soil 
for design of flexible pavement. 
Tests are carried out on natural or compacted soils in water 
soaked or un-soaked conditions and the results so obtained 
are compared with the curves of standard test to have an 
idea of the soil strength of the subgrade soil. 
The california bearing ratio test is penetration 

test meant for the evaluation of subgrade strength of 

roads and pavements. The results obtained by 

these tests are used with the empirical curves to 

determine the thickness of pavement and its component 

layers. 

CBR test can be done in soaked and unsoaked condition. 
Here we are performing soaked CBR  test of soil sample 
using different types of ground improvement materials & 
unknown materials. For calculating CBR value we need to 
know various standard loads for various penetration values 
given by IRC-37. The standard loads are as per table given 
below- 
 
 

Table-1: Different types of standard loads 

 

There are various penetration values , but as per IRC 
guidline we will use 2.5 mm & 5 mm penetration only 
 

1.1 Procedure 

 Normally 3 specimens each of about 7 kg must be 
compacted so that their compacted densities 
range from 95% to 100% generally with 10, 30 
and 65 blows. 

 Weigh of empty mould 
 Add water to the first specimen (compact it in five 

layer by giving 10 blows per layer) 
 After compaction, remove the collar and level the 

surface. 
 Take sample for determination of moisture 

content. 
 Weight of mould + compacted specimen. 
 Place the mold in the soaking tank for four days 

(ignore this step in case of unsoaked CBR. 
 Take other samples and apply different blows and 

repeat the whole process. 
 After four days, measure the swell reading and 

find %age swell. 
 Remove the mould from the tank and allow water 

to drain. 
 Then place the specimen under the penetration 

piston and place surcharge load of 10lb. 
 Apply the load and note the penetration load 

values. 
 Draw the graphs between the penetration (in) 

and penetration load (in) and find the value 
of CBR. 

 Draw the graph between the %age CBR and Dry 
Density, and find CBR at required degree of 
compaction. 
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1.2 Uses and Significance 

 The CBR test is one of the most commonly used 
methods to evaluate the strength of a sub grade 
soil, sub base, and base course material for design 
of thickness for highways and airfield 
pavement. 

 The California bearing ratio test is penetration 
test meant for the evaluation of subgrade 
strength of roads and pavements. The results 
obtained by these tests are used with the 
empirical curves to determine the thickness of 
pavement and its component layers as per IRC-37. 
This is the most widely used method for the 
design of flexible pavement. 

 This instruction sheet covers the laboratory 
method for the determination of C.B.R. of 
undisturbed and remolded /compacted soil 
specimens, both in soaked as well as unsoaked 
state. 

 

2. SOIL SAMPLE & MTERIALS USED FOR 
IMPROVEMENT OF CBR VALUE 
  
As this paper was made with the students , so there was no 
scope for the soil sample from outside. So, the entire 
experiment was done by taking Institute’s soil sample which 
the students belong to.  
There are various types of ground improving materais but 
we conducted the experiments by taking some known and 
some unknown materials just to see whether the unknown 
materials are effective or not. The materials are: 

 2 % Bitumen by weight of total sample 
 2 % Rice husk by weight of total sample 
 2 % Nacl by weight of total sample 
 2 % Coal ash by weight of total sample 

Note: The percentage is taken arbitrary as this a research 
work. This may give the value of CBR greater than the 
maximum specified value given by IRC ( i.e 10 % CBR)  
 

3. OBSERVATIONS AND CORRELATIONS 
Following observations were made and respective CBR 
graphs were made.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Table-2: Normal Soil sample  

 

 

 

Chart -1: CBR Graph for Normal Soil sample 
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Table-3: Soil sample with 2 % bitumen 

 

 

Chart -2: CBR Graph for Soil sample with 2 % bitumen 
 

 

 

 

Table-4: Soil sample with 2 % Nacl 

 

 

Chart -3: CBR Graph for Soil sample with 2 % Nacl 
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Table-5: Soil sample with 2 % Coal ash 

 

 

Chart -4: CBR Graph for Soil sample with 2 % Coal ash 
 

 

 

 

Table-6: Soil sample with 2 % Rice husk 

 

 

Chart -5: CBR Graph for Soil sample with 2 % Rice husk 
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3.1. CALCULATED CBR VALUES 
 
(i) For  Normal Soil sample 
 
                 CBR = 8.1 % 
 
(ii) For Soil sample with 2 % bitumen 
 
                 CBR = 16.38 % 
 
(iii) For Soil sample with 2 % Nacl 
 
                 CBR = 26.86 % 
 
(iv) For Soil sample with 2 % Coal ash 
 
                 CBR = 25.52 % 
 
(v) For Soil sample with 2 % Rice husk 
 
                 CBR = 29.33 % 
 

4. CONCLUSIONS 
After going through all the datas and calculation it is seen 
that CBR values with different materials are greater than 
nthat of normal soil sample. But all the value are greater 
than 10 % . But as per IRC guidelines, the maximum CBR 
value for design of flexible pavement is 10 %.  As we add 2 % 
material which improve the strength of soil in a huge 
manner. So we have to reduce the the percentage. But if we 
consider the actual value obtained from the experiment , we 
can see that soil sample with rice husk gives more CBR value 
than rest of the materials. Hence we can conclude that Rice 
Husk is more effective ground improvement material than 
others. 
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