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Abstract:  CBR value is a crucial parameter for the 

design of flexible pavements. In laboratory CBR test is 

performed in accordance with IS 2720 part 16 on soil 

samples acquired from site. .California Bearing Ratio 

(CBR) is an indicator of sub grade soil strength. In the 

design of flexible pavements soaked value of this 

parameter is often used; the evaluation of which through 

laboratory test is time consuming and laborious. Any delay 

in the construction  leads to escalation of project cost.. In 

any road project quality control is very important during 

and after construction to check the quality of the prepared 

sub grade. This can be done by comparing the in-situ value 

of CBR of constructed sub grade and design value of CBR. 

But practically it is impossible to put enormous time into 

this aspect ,hence from time and cost point of view it is 

very much essential to correlate CBR value of soils with its 

engineering  parameters. Some correlations have been 

presented in this field in recent period but utility of these 

methods needs considerable verifications. In this research 

an attempt has been made to check the efficacy of the 

suggested correlations and develop a more generalized 

correlation for all types of soil.Many researcher in the past 

have developed several empirical relations and equations 

other such equations when used give large deviation in 

estimated and actual value of the  CBR perhaps either such 

relations are developed using small data base or not 

matching with the soils types and or test conditions .Hence  

in this research an attempt have been made to perform 

non linear multivariate regression analysis on the basis of 

which an empirical relationship have been developed to 

give better results. Hence it would be worthwhile if the 

soaked CBR can be determined indirectly from correlation 

with simple properties of soil like plasticity characteristics 

and compaction characteristics. Non linear regression 

analysis was performed on the large number of soil 

samples collected from different road projects of Madhya 

Pradesh (India). The basic soil properties, namely liquid 

limit, plastic limit, fine content, optimum moisture content 

and maximum dry density correlate with the soaked value 

of the CBR. The developed correlation equation is 

validated from a test data obtained by performing 

laboratory test in the geotechnical laboratory of MANIT 

Bhopal and is found reasonably accurate.    

1. INTRODUCTION 

India has large and broad transportation system. Road 

constructions are taking place over the length and breadth 

of India due to adoption of highly enhanced activities in 

road construction. Mostly flexible pavements are 

constructed all over the road networks. Thickness of the 

flexible pavement depends upon the load bearing capacity 

of soil. The load-bearing capacity of soil  changes from time 

to time and vary from place to place within a given area.. 
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CBR value is a crucial parameter for the design of flexible 

pavements. In laboratory CBR test is performed in 

accordance with IS 2720 part 16 on soil samples acquired 

from site. . The conventional soaked CBR testing method is 

expensive and time consuming. This would result in the 

delay of the project since in most of the situations 

,materials for earthwork construction come from variable 

sources. Any delay in the construction  leads to escalation 

of project cost.. In any road project quality control is very 

important during and after construction to check the 

quality of the prepared sub grade. This can be done by 

comparing the in-situ value of CBR of constructed sub 

grade and design value of CBR. But practically it is 

impossible to put enormous time into this aspect ,hence 

from time and cost point of view it is very much essential 

to correlate CBR value of soils with its engineering  

parameters. Some correlations have been presented in this 

field in recent period but utility of these methods needs 

considerable verifications. In this research an attempt has 

been made to check the efficacy of the suggested 

correlations and develop a more generalized correlation 

for all types of soil.Many researcher in the past have 

developed several empirical relations and equations other 

such equations when used give large deviation in 

estimated and actual value of the  CBR perhaps either such 

relations are developed using small data base or not 

matching with the soils types and or test conditions .Hence  

in this research an attempt have been made to perform 

non linear multivariate regression analysis on the basis of 

which an empirical relationship have been developed to 

give better results. In the present study the soaked CBR is 

correlated with simple properties of fine grained soil like 

liquid limit, plastic limit, optimum moisture content, 

maximum dry density ( by modified Proctor test) and % 

fine content in the soil (i.e. passing 75 micron sieve size 

particles) by non linear regression analysis. In order to 

develop the correlation, the test data is collected from 

various government department of Madhya Pradesh. The 

sample covers silts and clays of all types, i.e. low, medium 

and high compressible soils.  

2. NON LINEAR REGRESSION ANALYSIS  

Regression analysis is a statistical technique that is very 

useful for developing relationships between two or more 

variables. This method uses  the line or curve which 

provides the best fit through a set of data points. This basic 

approach is applicable in situations ranging from single 

linear regression to more complex nonlinear multiple 

regressions. It is not always possible to get a linear 

relationship between dependent and the independent 

variables therefore in linear analysis first step to be 

followed is to plot a graph between these variable . Based 

on the data collected from the various department ,model 

have been developed by resorting to non linear analysis . 

In this study overall ninety  sample data were used for 

developing the model The final expression after 

performing regression analysis is as follows: 

Y=2572.64*  

 

           X1=Fines(%) 

           X2=Liquid Limit(%) 

           X3=  Plastic Limit (%) 

           X4=Optimum moisture content(%) 

           X5=Maximum Dry Density(gm/cc)  



          International Research Journal of Engineering and Technology (IRJET)               e-ISSN: 2395-0056 

               Volume: 02 Issue: 08 | Nov-2015           www.irjet.net                                                      p-ISSN: 2395-0072 

 

© 2015, IRJET                                                          ISO 9001:2008 Certified Journal                                                        Page 1144 

 

The statistical performance indicators namely regression 

coefficient R2 and standard error Se, for above equation  is 

found to be  0.94 and 0.038.Hence, the developed 

correlation can be regarded as fairly good for the 

prediction of soaked CBR of fine grained soils .  

3. VALIDITY OF THE EQUATION DEVELOPED 

The validation of the developed equation has been done 

from the data obtained by performing laboratory test in 

the geotechnical laboratory of MANIT Bhopal.The test 

obtained value of CBR (CBRs report) is compared with the 

predicted value (CBRs predicted) using developed 

equation  in the present work . 

4. RESULT AND ANALYSIS 

In the present investigation a non linear multivariate 

model have been developed from the database collected. 

Developed model is validated by 18 test sample .The 

database for validation is obtained from tests performed in 

the geotechnical laboratory of MANIT Bhopal. Model is 

developed by analysis of data obtained using multivariate 

non linear regression analysis technique.The comparison 

is done by plotting the graph between the actual CBR and 

the predicted CBR . 

4.2 MODEL VALIDATION DATA SET 

The model is validated using the database obtained by 

conducting test in the geotechnical laboratory MANIT; 

BHOPAL .The R2 Value of the validated data set is 

0.944.This R2 value shows that it is a good fit model. Fig 4.9 

shows the absolute percentage error between Actual CBR 

and predicted CBR .It varied from 1 %to 28 %.  

 

Chart 1. Absolute Percentage Error-sample   

(1-18)-Validation Data Set 

Chart 1  shows the graph between CBR observed and CBR 

predicted for model validation data base. 

 

Chart 2. CBR Observed and CBR Predicted Value – sample 

number(1-18)-Validation Data Set  

Chart 2.  shows the graph between CBR observed and CBR 

predicted for model validation data base. 



          International Research Journal of Engineering and Technology (IRJET)               e-ISSN: 2395-0056 

               Volume: 02 Issue: 08 | Nov-2015           www.irjet.net                                                      p-ISSN: 2395-0072 

 

© 2015, IRJET                                                          ISO 9001:2008 Certified Journal                                                        Page 1145 

 

 

Chart 3. CBR Observed and CBR Predicted Value – sample 

number(1-18)-Validation Data Set  

5.0  CONCLUSIONS 

The research was conducted to find a correlation between 

CBR value and soil index properties within the scope of the 

study. Accordingly, the required data base were obtained 

from different government department of Madhya 

Pradesh. Using the obtained ninety test results a 

multivariate non  linear regressions model was developed 

and a relationship was established that predicted CBR 

value in terms of % fines, LL, PL, MDD and OMC.    

The suitability of the developed correlation is evaluated by 

performing validation of the developed model. The results 

are summarized in Table 5.1. 

 

 

Table 5.1 Statistical Parameter Comparison 

Statistical Parameter Model Validation 

R2 0.946 0.944 

Adjusted R Square 

 
0.943           0.921 

Standard Error 

 
          0.038 0.173 

 

The result indicates that there is a good correlation 

between the observed soaked CBR value and predicted 

soaked CBR value. Hence for preliminary design purpose 

the developed correlation can be used to predict CBR value 

with good accuracy
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