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ABSTRACT—  

In this research work, at first, 3 batches of concrete were prepared by making use of TSMA. First batch was of conventional concrete made by using conventional 

NA. The second batch was made by making 50% NA replacement by RCA and the third batch was made by making 70% replacement of NA by RCA. A total of 

27 samples were made in each batch, out of which, 9 were cubes, 9 were beams and the rest 9 were cylinders. These 3 batches were tested on their workability, 

compressive strength, flexural strength and split tensile strength. Thus, fourth concrete batch was prepared which had 70% aggregate replacement and 15% fly ash 

(FA). Fly ash here, was not used as replacement of any ingredient, rather it was used as an additive, along with regular cement. For this mix also, 27 samples were 

made and these samples were tested on same parameters. 
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1. INTRODUCTION 

Construction and demolition (C & D) waste forms a major portion of total solid waste production in the world. C & D waste is generated whenever any 

sort of construction/demolition activity takes place, like as building, roads, bridges, flyover, subway, remodeling etc. These wastes are heavy, having 

high density, often bulky and occupy decent storage space either on the road or dumping grounds. It is not uncommon to see huge stocks of this waste, 

which is heavy as well, stacked on roads especially in large projects, resulting in traffic congestion and several other related problems. Hence an 

appropriate step towards management of this waste is required. With a huge increase in the quantity of disposable materials on one hand and a continuous 

shortage of dumping sites on the other hand, the waste disposal problems are growing alarmingly. 

Preservation of the environment and conservation of the rapidly depleting natural resources is very important for sustainable development. Continuous 

industrial development is showcasing serious problems of construction and demolition waste disposal, while on the other hand, there is critical shortage 

of natural aggregate for production of new concrete. Thus, recycling of aggregate materials from construction and demolition waste may help in reducing 

the demand and fulfill the supply gap in both these sectors. Although, recycling and reusing of concrete and masonry wastes for making aggregates have 

already started but the scale of recycling is almost negligible as compared to the need or demand of new aggregates for construction. Also, these recycled 

aggregates are merely used for inferior type of works as of now. The current scenario demands the use of recycled materials not only in low quality 

construction, but atleast in other usual, day to day construction, if not in high grade construction. 

2. MATERIAL USED 

2.1 Cement:  

Cement used for this experimental program is Ultratech Cement (OPC, Grade 53). Whatever may be the cement used, it is required to conform to BIS 

specification IS: 12269- 1987 with a designed strength for 28 days being a minimum of 53 MPa. 

2.2 Sand: 

Sand is a very important building material. It occurs abundantly in nature and is formed by the decomposition of rocks. It should be well graded (all 

particles that have the almost same size) and clean. Fine aggregates should be free from gritty particles and injurious particles like dust, kankar, soft and 

flaky particles of shale and also, it should be durable enough. Fine aggregates should also be free from salts & alkalis. Sand particles consist of small 

grains of silica. Sand has particles ranging in size from 0.06 mm to 2 mm. Particles which are smaller than 0.0625 mm but larger than 0.0078125 mm are 

termed as silt. 
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2.3 Natural aggregate:  

Natural aggregates used, were obtained from igneous rocks. Hard, dry, angular and rough surfaced aggregates smaller than 20mm size were preferably 

used. 

2.4 Fly Ash:  

Fly ash, in this research work, is not used as a replacement or alternative of cement, rather, it is used as an additive along with the same amount of cement. 

Fly ash used in this research work is Class F Fly ash, satisfying IS 3812-2003 (Part-1). 

2.5 Recycled Concrete Aggregates:  

Recycled concrete aggregates used are derived from crushing old concrete demolition waste. The crushed waste was then segregated to obtain coarse 

aggregates, which formed the base for recycled aggregate concrete. These recycled aggregates were then sorted for the desired shape and size. 

3. EXPERIMENTAL WORK AND TEST 

3.1 Casting of cubes: 

It is stated in IS 516-1959 that test specimen for determining compressive strength of concrete should be a cube of size 150mm x150mm x 150mm. Thus 

in this research work, molds with the size mentioned earlier is used for casting cubical specimens. In this research, concrete of grade M20 was taken as 

reference and all the batches were compared keeping in view this reference strength, which is 20 N/mm². Now for M20 mix, the material proportion 

adopted is 1:1.5:3, that is for 1 part of cement, 1.5 part of sand and 3 parts of aggregate is required. Initially, 3 different type of batches were made for 

different material proportions. 9 cubes were made for every batch and thus, a total of 27 cube specimens were formed. 

3.2 Casting of Beam:  

It is stated in IS 516-1959 that test specimen for determining flexural strength of concrete should be a cuboid of size 150mm x150mm x 700mm. Thus in 

this research work, moulds with the size mentioned earlier is used for casting beam specimens. In this research, concrete of grade M20 was taken as 

reference and all the batches were compared keeping in view this reference strength, which is 20 N/mm². Now for M20 mix, the material proportion 

adopted is 1:1.5:3, that is for 1 part of cement, 1.5 part of sand and 3 parts of aggregate is required. Three different type of batches were made for different 

material proportions. 9 beams were made for every batch and thus, a total of 27 beam specimens were formed. 

3.3 Casting of Cylinder: 

It is stated in IS 5816-1970 that test specimen for determining split tensile strength of concrete should be a cylinder of 150mm diameter and 300mm 

height. Thus in this research work, moulds with the size mentioned earlier is used for casting cylindrical specimens. In this research, concrete of grade 

M20 was taken as reference and all the batches were compared keeping in view this reference strength, which is 20 N/mm². Now for M20 mix, the 

material proportion adopted is 1:1.5:3, that is for 1 part of cement, 1.5 part of sand and 3 parts of aggregate is required. Three different type of batches 

were made for different material proportions. 9 cylinders were made for every batch and thus, a total of 27 cylinder specimens were formed. 

4. TEST RESULTS 

4.1 Compressive Strength:   

Compressive strength test was performed on 3 cubes of each batch mix. There were 4 batch mixes and each one having 3 cubes, thus making a total of 

12 cubes. Out of these 12cubes, 4 cubes were tested for 7 days, 14 days & 28 days each. An average value of 3 test result values was considered as final 

result value. 

The results obtained, for cubes cured for 7,14 & 28 days, are mentioned in the following table 

Table 4.1: Compressive Strength Result 

Sr. No. MIX 7 days Avg. 

Compressive Strength  

 

14 days Avg. 

Compressive Strength  

 

28 days Avg. 

Compressive Strength  

 

01 Nominal Mix (Batch 1) 17.98 24.81 27.53 

02 
Batch 2 (50% RCA 

Replacement 

17.76 24.20 26.86 
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03 
Batch 3 (70% RCA 

Replacement 

16.87 23.31 25.75 

04 

Batch 4 (70% RCA 

Replacement + 15% FA 

Addition) 

17.53 24.15 26.86 

 

Figure 1: Graph showing variation of Compressive strength of different mixes specimen 

Discussion: It is quite clear from the graph above, the 7 day compressive strength of batch 4 mix (the mix with 70% RCA + 15% FA) was found to be 

reduced by 2.50% as compared to conventional concrete, the 14 day compressive strength of batch 4 mix was found to be reduced by 2.66% as compared 

to conventional concrete and the 28 day compressive strength of batch 4 mix was found to be reduced by 2.43% as compared to conventional concrete. 

Although the 28 day strength reduced as compared to nominal mix, but this strength was more than the required mean target strength. Thus, this mix is 

acceptable. 

4.2 Flexural Strength :  

Flexural strength test was performed on 3 beams of each batch mix. There were 4 batch mixes and each one having 3 beams, thus making a total of 12 

beams. Of these 12beams, 4 beams were tested for 7 days, 14 days & 28 days each. An average value of 3 test result values was considered as final result 

value. The results obtained, for beams cured for 7 days, are mentioned in the following table: 

Table 4.2: Flexural Strength Result 

Sr. No. MIX 7 days Avg. Flexural 

Strength  

 

14 days Avg. Flexural  

Strength  

 

28 days Avg. Flexural 

Strength  

 

01 Nominal Mix (Batch 1) 3.63 4.14 4.82 

02 
Batch 2 (50% RCA 

Replacement 

3.61 4.08 4.76 

03 
Batch 3 (70% RCA 

Replacement 

3.37 3.90 4.44 
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04 

Batch 4 (70% RCA 

Replacement + 15% FA 

Addition) 

3.49 4.02 4.70 

 

 

 

 

Figure 3 Graph showing variation of flexural strength of different mixes specimen 

Discussion: It is pretty clear from the graph above, the 7 day flexural strength of batch 4 mix (the mix with 70% RCA + 15% FA) was found to be reduced 

by 3.85% as compared to conventional concrete, the 14 day flexural strength of batch 4 mix was found to be reduced by 2.90% as compared to 

conventional concrete and the 28 day flexural strength of batch 4 mix was found to be reduced by 2.49% as compared to conventional concrete 

4.2 Split Tensile Strength:  

Split tensile strength test was performed on 3 cylinders of each batch mix. There were 4 batch mixes and each one having 3 cylinders, thus making a total 

of 12 cylinders. Out of these 12cylinders, 4 cylinders were tested for 7 days, 14 days & 28 days each. An average value of 3 test result values was 

considered as final result value. 

 

Sr. No. MIX 7 days Avg. Tensile  

Strength  

14 days Avg. Tensile  

Strength  

28 days Avg. Tensile  

Strength  

01 Nominal Mix (Batch 1) 3.48 3.95 4.53 

02 
Batch 2 (50% RCA 

Replacement 

3.46 3.91 4.48 

03 
Batch 3 (70% RCA 

Replacement 

3.12 3.53 4.15 

04 

Batch 4 (70% RCA 

Replacement + 15% FA 

Addition) 

3.37 3.84 4.42 

 

  



International Journal of Research Publication and Reviews, Vol 4, no 4, pp 1434-1439 April 2023                                         1438 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 3: Comparison of Split tensile strengths of beams of different batches cured for 7, 14 and 28 days 

Discussion: It is quite evident from the graph above, the 7 day split tensile strength of batch 4 mix (the mix with 70% RCA + 15% FA) was found to be 

reduced by 3.16% as compared to conventional concrete, the 14 day split tensile strength of batch 4 mix was found to be reduced by 8.35% as compared 

to conventional concrete and the 28 day split tensile strength of batch 4 mix was found to be reduced by 2.42% as compared to conventional concrete. 

5. CONCLUSIONS 

From the results of the tests which were conducted on the recycled aggregate concrete, it is quite evident that reusing of concrete could prove very useful, 

not only from cost perspective but also from environment point of view. From the obtained results, it was observed that: 

1. The slump value for batch 2 and batch 3 was found to decrease as compared to the slump of batch 1, clearly indicating that there was a decrease 

in workability of the concrete. But the slump value of batch 4 was found to be almost equivalent to the slump of batch 1, showing that the 

workability was increased. 

2. The 7 day, 14 day and 28 day compressive strength of the concrete of batch 4, that is, the concrete with 70% RCA and 15% fly ash, was found 

to be less than that of conventional concrete. The decrease in compressive strength for 7 day, 14 day and 28 day was 2.50%, 2.66% and 2.43% 

respectively. Although, the strength decreased as compared to the strength of nominal concrete mix, but even then, it was not less than the 

target mean strength, which was 26.6 MPa. 

3. The 7 day, 14 day and 28 day flexural strength of the concrete of batch 4, that is, the concrete with 70% RCA and 15% fly ash, was found to 

be less than that of conventional concrete. The decrease in flexural strength for 7 day, 14 day and 28 day was 3.85%, 2.90% and 2.49% 

respectively. 

4. The 7 day, 14 day and 28 day split tensile strength of the concrete of batch 4, that is, the concrete with 70% RCA and 15% fly ash, was found 

to be less than that of conventional concrete. The decrease in split tensile strength for 7 day, 14 day and 28 day was 3.16%, 8.35% and 2.42% 

respectively. 
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