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Abstract 

India has established itself as one of the world's fastest growing economies and this growth has brought with it a significant boost 

in construction activities. With the rapid growth in construction activities, it is important to assess the amount of construction and 

demolition waste being generated and analyse the practices needed to handle waste in order to propose a sustainable construction 

approach. It has become essential to study construction waste generation and handling to develop accurate data and establish 

sustainable methods to manage construction waste. Reduce, Reuse and Recycle is highly useful in handling of construction and 

demolition waste. Basic method of recycling of concrete and masonry waste is to crush the debris to produce a granular product of 

given particle size. The problem arises in dealing with waste concrete fines. The finer particles of concrete generated during the 

crushing of waste concrete are left of no use. In this study the fines obtained from waste concrete have been used to observe their 

effect on the CBR value of soil by varying the amount of waste concrete fines at 10, 20, 30 and 40 %. The CBR value of the soil 

showed judicious improvement after mixing waste concrete fines in the soil.   

Keywords: CBR, subgrade, sub-base, waste concrete fines 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

The term “Soil” has several meanings, depending upon the general professional field in which it is being considered. To an 

agriculturist, soil is a substance existing on earth’s surface, which grows and develops plant life. To the geologist also, soil is the 

material in the thin surface zone within which roots occur. To an engineer, soil is the deposit of mineral and organic particles or 

fragments. Soil is considered by the engineer as a complex material which is produced by the weathering of solid rocks. Soils vary 

largely on the basis of their mode of formation and mode of deposition. Soil to be used as an engineering material should have 

sufficient strength to support the structure that is constructed over it. So, different tests are performed on the soil to evaluate its 

strength. One of the most important tests used to determine the strength of soil to be used as a roadway material is the California 

Bearing Ratio test. The test is used to calculate strength of the soil to be used as subgrade for road pavement in terms of CBR 

value. The subgrade is the foundation layer, the structure which must eventually support all the loads which come on to the 

pavement. The performance of the pavement is affected by the characteristics of the subgrade. The strength of subgrade is increased 

by soil compaction or in some cases by stabilization. In this study the soil having lower CBR value is improved upon by adding 

waste concrete fines. 

Concrete and masonry constitute more than 50% of waste generated, recycling this waste by converting it into aggregate offers 

dual benefit of saving landfill space and reduction in extraction of natural raw material for new construction industry. Waste is 

generated at different stages of construction process. Waste during construction activity relates to excessive cement mix or concrete 

left after work is over, rejection or demolition caused due to change in design or wrong workmanship etc. Estimated waste 

generation during construction is 40 to 60 Kg/m2. Similarly, waste generation during renovation or repair work is estimated to be 

40 to 50 kg/m2. The highest contribution to waste generation is due to demolition of buildings. In this study the soil having lower 

CBR value is improved upon by adding waste concrete fines.  

II. OBJECTIVES OF THE STUDY 

 Determination of index properties of soil. 

 Determination of CBR value of soil. 

 Determination of CBR value of soil by mixing it with waste concrete fines. 
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III. MATERIALS USED AND EXPERIMENTAL WORK 

The soil used in this study was collected from Soil Testing laboratory, Civil Engineering department, Guru Nanak Dev Engineering 

College. 

 
Fig. 1: Soil sample 

Waste concrete was collected from Concrete Testing laboratory, Civil Engineering department, Guru Nanak Dev Engineering 

College. 

 
Fig. 2: Waste concrete 

Following tests were performed to conduct study: 

 Determination of specific gravity of soil particles using pycnometer. 

 Sieve analysis of soil. 

 Determination of consistency limits of the soil (liquid limit and plastic limit). 

 Determination of the Optimum moisture content and maximum dry density of soil by conducting Standard Proctor Test. 

 Determination of the CBR value of soil. 

 Determination of the CBR value of soil mixed with 10, 20, 30 and 40 % waste concrete fines. 
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 Waste Concrete Sample Preparation:  

Sample containing waste concrete fines was collected after crushing larger aggregates of waste concrete and then sieving the 

crushed concrete with 1.76mm IS sieve. The sample passing through the 1.76 mm sieve was used for the study. 

 
Fig. 3: Waste concrete fines after sieving from 1.76mm IS sieve 

 
Fig. 4: Soil and waste concrete fines after mixing together. 

Table – 1 

Details of samples used for conducting CBR test 

S.NO. SAMPLE NAME SAMPLE DESCRIPTION 

1. S1 Soil + 10% waste concrete fines 

2. S2 Soil + 20% waste concrete fines 

3. S3 Soil + 30% waste concrete fines 

4. S4 Soil + 40% waste concrete fines 

IV. RESULTS 

Table – 2 

Soil Properties 

S.NO. PROPERTIES RESULTS 
1. Specific gravity 2.21 
2. Liquid limit (%) 42 
3. Plastic limit (%) 21.4 
4. Plasticity index (%) 20.6 
5. Optimum moisture content (%) 14 
6. Maximum dry density (kN/m3) 17.72 
7. CBR value (%) 6.56 
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Fig. 5: Load v/s Penetration curves of all samples used in CBR test 

Table – 3 

CBR values of all samples 

S.NO. SAMPLE NAME SAMPLE DESCRIPTION CBR VALUE 

1. Normal Soil Fine grained soil 6.56 % 

2. S1 Soil + 10% waste concrete fines 6.93% 

3. S2 Soil + 20% waste concrete fines 10.94% 

4. S3 Soil + 30% waste concrete fines 21.89% 

5. S4 Soil + 40% waste concrete fines 29.19% 

 

 
Fig. 6: CBR value comparison of all mixes 

V. CONCLUSIONS 

 At 10% waste concrete fines the increase in CBR value did not show any significant change. At 20% fines the CBR value of 

sample increased from 6.56 to 10.94. The CBR value was improved by 66%.. At 30% and 40% fines the CBR value increased 

to 21.89 and 29.19 respectively. This shows that when waste concrete fines were mixed at 40% ratio in the soil, the CBR value 

was improved by 345%. 

 From the results it is observed that waste concrete fines can be used to improve the CBR value of fine grained soils having 

lower CBR value. 

 Waste concrete fines can be particularly used to strengthen the subgrade and sub base in road construction. 
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