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Abstract 

In today’s world due to the rapid industrialization, recycled aggregates play an important role in the construction activities for the 

preservance of natural aggregates. The study is to determine the suitability of recycled aggregates for the construction of rural 

roads, which will in achieving the economy for the road construction and also helps in protecting environment degradation in terms 

reducing the mining and pollution. For the construction of rural roads requires large quantity of fresh aggregates, replacement of 

fresh aggregates by recycled aggregates is considered in this study. In this project recycled aggregates were collected from the 

demolished building from chamarajpet, Bangalore. Various tests were conducted on coarse and fine aggregates. Grade of the 

concrete used is M30. Compression, flexural and split tensile tests has been carried out and compared the test results with the 

prepared control mix. Also the rigid pavement analysis has been carried out in FEM based KENPAVE software. Variation of 

middle, edge and corner stress is found for the different slab thickness. For the analysis single axle with single wheel and dual 

wheel are considered.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Rural Roads Connectivity is one of the major components for the development of rural areas, as it is responsible for the 

development of social and economic services, increased agricultural activity and productive employment. Access roads help in 

providing the means to bring the majority of rural population on to the main stream. The efforts made, over the years, at the State 

and Central level, through different programs. Regardless of these efforts about 40% of habitations in the country are still not 

connected by all-weather roads. PMGSY was launched as a 100% centrally funded program for Rural Roads Development in India 

as an initiative of Poverty reduction strategy. The rural connectivity is aimed for the general development in terms of economy, 

agricultural, employment and social services to rural masses. Indian Roads Congress (IRC) has brought out Rural Road Manual 

IRC SP: 20-2002 for design and construction of rural roads all over India. 

 For the construction of rural roads, IRC SP: 20-2002 suggests the use of various regional standard accessible materials, including 

minor and industrial waste materials. By the practice, it could be possible to economy for the construction of rural roads. A few 

sorts of new materials are attempted to create the adaptability of new materials in pavement construction. However, the utilization 

of new materials and advances are not getting to be prevalent inferable from certain procedural imperative and in addition lack of 

awareness, therefore suitable steps have to be taken for the effective utilization of these new materials and technologies for building 

better rural roads in the future considering the economy. Implementation of such methods may also result in the conservation of 

natural resources and energy environment. 

II. METHODOLOGY 

 Batching 

After cleaning the aggregates, batching process was started for 28 days cube, cylinder and beams. The different percentage of 

mixtures used as 0%, 15%, 20%, 25% and 30% for M30 grade of concrete by replacement of RCA. For each proportion three 

specimen of cubes, cylinders and beams were casted and tested for compressive strength, tensile splitting strength and flexural 

strength. 

 Slump Test 

Slump test for concrete is measured to know workability of concrete; it also measures the consistency of concrete. Test is carried 

out using slump cone. The cone is set on a nonabsorbent surface. The concrete is filled in it in three different stages; tamping rod 

is used for tamping at every stage. Toward the end of the third stage, cement is struck off flush to the highest point of the mold. 

With carefully mould is lifted vertically so as not to disturb the concrete. Subsidence of concrete occurs and it is known as slump 

and measured. 
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 Mixing & Filling of Concrete in Moulds 

After the batching process is done, water was added accordingly as per requirement and mixing was carried out by shovel by 

turning it over and over until uniformity in colour was achieved. Care was taken so as to avoid excess pouring of water. The 

homogeneous mixture so formed was filled in the moulds in 3 layers by tamping each layer 25 times so that voids get filled within 

the moulds and concrete is compacted. 

 Compaction 

After preparing mould with concrete the same is taken to the vibrating table for proper compaction of the filling voids if any in the 

cube. The mould is then covered with plastic sheet to prevent excess water from escaping. The hardened concrete samples are then 

demolded after 24 hrs and submerged in a clean water bath for curing until the age of testing i.e. 28 days. 

III. RESULTS & DISCUSSION 

 Compression Strength 

Compressive strength results for 0 %, 15%, 20%, 25%, 30% recycled aggregate concrete 
Table – 1 

Compressive Strength 

Specimen RCA mix Average compressive strength (MPa) 
Young’s Modulus 

E=5000√fck 

C00 0% 36.22 30091.53 

C15 15% 34.96 29563.50 

C20 20% 34.07 29184.75 

C25 25% 33.17 28796.70 

C30 30% 32.22 28381.33 

 Flexural Strength 

Flexural strength test results for 0 %, 15%, 20%, 25%, 30% recycled aggregate concrete 
Table – 2 

Flexural Strength 

Specimen RCA mix Average flexural strength (MPa) 
Young’s Modulus 

E=5000√fck 

F00 0% 4.86 11022.70 

F15 15% 4.67 10805.09 

F20 20% 4.40 10488.08 

F25 25% 4.27 10331.98 

F30 30% 4.20 10246.95 

 Split Tensile Strength 

Split tensile strength test results for 0%, 15%, 20%, 25%, 30% recycled aggregate concrete. 
Table – 3 

Split Tensile Strength Test 

Specimen RCA mix Average split tensile strength (MPa) 
Youngs Modulus 

E=5000√fck 

T10 0% 2.85 8440.97 

T15 15% 2.65 8139.41 

T20 20% 2.54 7968.68 

T25 25% 2.35 7664.85 

T30 30% 2.26 7516.64 
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 Strength of concrete – Test Results 

 
Fig. 1: Compression Strength 

 
Fig. 2: Flexural Strength 

 
Fig. 3: Split Tensile Strength 
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IV. CONCLUSION 

1) Different types of tests were carried out on recycled concrete aggregates and the test results were compared with natural 

aggregates, results are satisfactory for the usage of recycled concrete aggregates in rural road pavement construction. 

2) Water absorption test for recycled aggregates was found more (3.9%) than compared with natural aggregates (0.8% ) 

3) The compressive strength of concrete decreases  when the concrete is replaced  with recycled aggregates, compressive strength 

of control mix is  36.22 Mpa and with a replacement of 30% , strength reduces to 32.22 Mpa 

4) The flexural strength of concrete decreases  when  the concrete is replaced with recycled aggregates, flexural strength of 

control mix is 4.86 Mpa and with a replacement of 30%, strength reduces to 4.20 Mpa 

5) The split tensile  strength of concrete decreases  when the concrete is replaced with  recycled aggregates, tensile strength of 

control mix is 2.85 Mpa and with a replacement of 30% ,strength reduces to 2.26 Mpa 

6) From above results it is concluded that an optimum of 30% replacement ratio is acceptable for use of recycled aggregates in 

rural road construction. 

7) The wheel load stresses are decreasing with increase in slab thickness. 
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