
International Journal of Research Publication and Reviews Vol (2)  Issue (3) (2020) Page 511-519 

 

International Journal of Research Publication and Reviews 

 

Journal homepage: www.ijrpr.com  ISSN 2582-7421 

 

* Corresponding author.  

E-mail address: hitsharish@gmail.com 

 

 

Study on Recycled Concrete Waste in Pavements 

 

M.Harish Kumar
1
, M.Fayaz

2
, B.Bhaskar

3
 

 

1Asst. Professor , HolyMary Institute of Technology and Sciences, Hyderabad., India. 
2Asst. Professor , HolyMary Institute of Technology and Sciences, Hyderabad.India. 

3Asst. Professor , HolyMary Institute of Technology and Sciences, Hyderabad.India.  

 

 

 

A B S T R A C T 

Because of recent improvement in the construction business, there is a need to take a shot at practical intends to go about advancement without conflicting with the new 

pattern of improvement. The reusing of strong solid waste will surely diminish the measure of development and destruction squander. This investigation examines the 

impacts of solid waste gotten from development and destruction as totals. It additionally examines the diverse part of cement with much accentuation on the totals, the 

significance of total was talked about including the attributes of total, the significance of totals was talked about including the qualities of totals. Test were performed on 

the solid item from the reused totals. L.A. Scraped area test, Compressive quality test and flexural quality test were performed and their outcomes were examined 

broadly. 
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1. Introduction  

Concrete is one of the most widely used construction material in the world thereby making the global demand for construction aggregate to exceed 26.8 

billion tons per year. In other concrete waste could quench the thirst for aggregate. Large quantities of construction waste materials arise annually 

worldwide. In the UK alone, this waste amounts to roughly 110 million tons per year which corresponds to 60% of total waste. Only 40% of this amount 

is reused or recycled. At the same time, large quantities of natural aggregate are extracted for construction every year. The utilization of recycled 

aggregates (RAs) in concrete production can potentially conserve the non-renewable natural resource of virgin aggregates, eliminate unnecessary 

consumption of limited areas reduce energy consumption [KhaleelH.Younis et al, 2013] The European Union construction industry generates 531 million 

tins construction and demolition waste per yeas which represents nearly one quarter of the existing waste material in the world. 

 

1.1 Solid Waste 

Waste can be considered as substance or items which are discarded or required to be discarded. Squander is regularly portrayed as undesirable materials  

Type of Solid Waste 

Solid waste is normally arranged based on wellspring of age. Three general classes are thought of:  

1) Municipal waste, 

2) Industrial waste 

3) Hazardous waste. 
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1. Municipal Waste 

Table 1 classification of materials comprising municipals solid waste 

S/N Component Description 

1 Food waste The animal, fruit or vegetable residues (also called garbage) resulting from the handling, cooking, and eating of 

foods. Because food waste are putrescible, they will 

decompose rapidly, especially in warm weather. 

2 Rubbish Combustible and noncombustible solid wastes, excluding food wastes or other putrescible materials. Typically, 

combustible rubbish consists of material such as paper, cardboard, plastics, textiles, rubbish, leather, wood, 

furniture, and garden trimmings. Noncombustible rubbish consists of item such as glass, crockery, tin cans, 

aluminum cans, ferrous and nonferrous metals, dirt, and construction wastes. 

3 Ashes and 

residues 

Materials remaining from the burning of wood, coal, coke, and other combustible waste. Residues from powdery 

plants normally are not fine, powdery materials, cinders, clinkers, and small amounts of burned and partially burned 

materials 

4 Demolition and 

construction 

waste 

Wastes from razed building and other structures are classified as demolition wastes. Wastes from the construction, 

remodeling, and repairing of residential, commercial and industrial buildings and similar structures are classified as 

construction wastes. These wastes may include dirt, stones, concrete, bricks, plaster, lumber, shingles, and plumbing, 

heating, and electrical parts. 

5 Special waste Wastes such as street sweepings, roadside litter, catch-basin debris, dead animals, and abandoned vehicles are 

classified as special wastes. 

6 Treatment-plant 

waste 

The solid and semi-solid wastes from water, wastewater, and industrial waste treatment facilities are included in this 

classification. 

 

2. Industrial Waste : 

These Are Squander Emerging From Mechanical Exercises And Normally Incorporate Refuse, Remains, Destruction And Development Squander, 

Extraordinary Waste, And Dangerous Waste  

3. Hazardous Waste: 

Waste That Represent A Significant Threat Quickly Or Over Some Stretch Of Time To Human, Plant, Or Creature Life Are Delegated Dangerous Waste. 

A Waste Is Delegated Unsafe In The Event That It Displays Any of  The Accompanying Qualities: 

 (1) Ignitability 

 (2) Destructively 

(3)Reactivity 

(4) Lethality. 

 Previously, Hazardous Wastes Were Regularly Gathered Into The Accompanying Classes:  

(1) Radioactive Substances 

(2) Synthetics 

(3) Organic Waste 

(4) Combustible Waste 

(5) Explosive.  

 

1.2 Source of Solid Waste 

Information on the sources and sorts of strong squanders, alongside information on the sythesis and paces of age, is essential to the designing 

administration of strong squanders.  

Solid Waste Organization:  

Seeing that our world is constrained and the continued with pollution of our condition will, if uncontrolled, be difficult to address the future, 

the subject of solid waste organization is both advantageous and critical. The general objective of solid waste organization is to confine the negative 

condition impacts realized by the erratic evacuation of solid wastes, especially of hazardous wastes. To review the organization possibilities, it is basic to 

consider (1) materials streams in the open eye, (2) decline in rough materials use, (3) decline in solid waste sums, (4) reuse of material, (5) materials 

recovery, (6) imperativeness recovery, and (7) everyday day solid waste organization. Likely the best ways to deal with lessen the proportion of solid 

wastes to be organized is to diminish the usage of unrefined materials and to manufacture the pace of recovery and reuse of waste materials. Disregarding 

the way that the thought is fundamental, influencing this change in a progressed creative society has exhibited exceptionally  inconvenient. Decline in the 

measures of waste can occur in a couple of various ways: (1) the proportion of materials used in the collecting of a thing can be lessened, (2) the important 

presence of a thing can be extended, and (3) the proportion of materials used for materials used for packaging and exhibiting of buyer product can be 

diminished. For example, the measure of vehicle tires at present disposed of on a yearly reason could be cut for all intents and purposes down the center if 

their significant (or mileage) were duplicated. Reuse (reusing) of waste materials by and by happens most normally in those conditions where a thing has 

utility in more than one application. For example, the paper sacks used to bring home nourishment supplies are used to store family wastes before setting 
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them in the holders are used to store used cooking oil. Papers are used to light flames in fireplaces; they are in like manner solidly rolled and used as logs 

for expending. While the sum of the above uses are noteworthy, their impact on the time of solid wastes is immaterial. 

2. Physical Composition  

Individual Composition 

Segments that commonly make up most civil strong waste, Paper, Cardboard, Plastics, Materials, Elastic, Calfskin, Nursery cutting, wood, various 

organics, glass, tin jars, nonferrous metals, (Dust,  blocks, and ash.).  

Particle Size 

The size of the part materials in strong squanders is of significance in the recuperation of materials, particularly with mechanical methods, for example, 

encumber screens and attractive separators.  

Moisture Content 

The dampness substance of strong squanders for the most part is communicated as the mass of dampness per unit mass of wet or dry material.  

Density 

Testing procedure  

Maybe, the most troublesome assignment confronting anybody worried about the structure and activity of strong waste administration frameworks is to 

foresee the organization of strong squanders that will be gathered now and later on. The issue is convoluted as a result of the heterogeneous idea of waste 

materials and the way that eccentric externalities such world oil costs can influence the drawn out wealth of the individual waste parts.  

To evaluate the complete blend of squanders parts, the heap tally and the mass-volume techniques for investigation are suggested. The heap tally and 

mass-volume strategies will be talked about in our ensuing talks.  

Be that as it may, where it is wanted to survey the individual segments inside a waste classes, the accompanying strategy is suggested.  

• Unload a truck heap of squanders in a controlled region away from different activities  

• Quarter the waste burden  

• Select one of the quarters and quarter that quarter.  

• Select one of the quartered quarters and separate the entirety of the individual parts of the loss into preselected segments.  

• Place the isolated parts in a compartment of known volume and tare mass and measure the volume and mass of every segment. The  

different parts ought to be compacted firmly to reenact the conditions in the capacity compartments from which they were gathered.  

• Determine the rate appropriation of every segment by mass and the as-disposed of thickness 

Data on the synthetic arrangement of strong waste is significant in assessing elective preparing and vitality recuperation choices. On the off chance that 

strong waste are to be use as fuel, the four most significant properties to be known are:  

• Proximate examination  

• Moisture (misfortune at 1050C for 1h)  

• Volatile matter (expansion misfortune on start at 9500C)  

• Ash (buildup subsequent to consuming)  

• Fixed carbon (leftover portion)  

• Fusing purpose of debris  

• Ultimate investigation, percent of C (Carbon), H(hydrogen), O(oxygen,) N(nitrogen), S (sulfur), and debris  

• Heating esteem (vitality esteem)  

3. Changes in Organization 

To design viably for strong waste administration, data and information on the normal future arrangement of the strong squanders are significant. 

Notwithstanding mechanical changes in zones, for example, nourishment handling and bundling, changes on the planet economy have likewise influenced 

the creation of strong squanders.  

4. Methodology  

In this piece of the exploration I would be writ ting about various investigations that would be utilized to decide the natur e of totals got from the waste 

cement, the mechanical assembly utilized and the methods for the distinctive examination trials would likewise be talked about. The destruction squander 

was squashed in to bits and the pieces were utilized to supplant stones as totals in the accompanying test 

Plate 3. 1 large chunk of concrete gotten from a demolished building. 

 

4.1 LA Abbrasion Test 

The total utilized in the surface course of thruway asphalt are exposed to wearing because of development of traffic, when vehicles proceed onward the 

street, the dirt particles present between the pneumatic tires and street surface reason scraped area of street totals. The steel reamed wheels of driven 

vehicles additionally cause extensive scraped spot of the street surface. In this manner, the street totals ought to be sufficiently hard to oppose scraped spot 
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Aim and Significance 

The L.A scraped spot test is utilized to decide the appropriateness of various totals. The Street totals at the top exposed to wearing activity. Decide Under 

traffic loads scraped area/wearing down activity inside the layers also. 

Apparatus- The apparatus needed for the experiment are as follows, oven for drying of samples Sieve, Weigh balance and Abrasion test machine. 

.  

Experiential Procedure 

 Aggregates dried in oven at 105-11o
o

c to constant weight conforming to any one of the grading. E.g 1250gm of 40-225mm, 25-20mm 1250gm 

of 20-12.5mm, 1250gm of 12.5- 10mm, with 12steelballs.  

 ggregate weighting 5kg or 10kg is placed in cylinder of the machine(w1gms) 

 Machine is rotated at 30= 33rpm for500revolutions 

 Machine is stopped and complete the taken out includedust. 

 Sieved through 1.7sieve. 

 Weight passing is determined by washing the portion retained, oven drying and weighing (w2gms) 

 Aggregate abrasion value isdetermined 

Aims: To determine the compressive strength of concrete 

APPARATUS: 

 150mm cubemolds, 

 Rammingrod, 

 Mixer 

 Weightingmachine, 

 Cappingapparatus, 

 200 tones compressionmachine 

 5 tones verse testingmachine, 

 Buckets 

 Base plane. 

Materials 

 Fine Aggregates, 

 CoarseAggregate 

 Cement 

 Water. 

PROCEDURES: 

 For preparing the concrete of given proportions (1:2:4) by mass and w/c ratio of 0.6. 

 Mix thoroughly in a mechanical mixer in till uniform color of concrete isobtained. 

 Pour concrete in the molds oil with medium viscosity oil. Fill concrete in cube molds in two layers each of approximately 15mm and ramming 

each layer with 35 blows evenly distributed over the surface oflayer. 

 Struck off concrete flush with the top of themolds. 

 Immediately after being made, they would be covered with wetmass. 

CURING 

 Specimens will be removed from the molds after24 hours and curing in water for 7, 14 and 28 days respectively.  

TESTING : 

Compression test of cube specimen will be made when practicable after expulsion from restoring pit, test – examples during the time of their expulsion 

from the relieving pit and till testing will be kept by a downer covering and will be tried in a sodden condition. The size of example will be resolved to the 

closest of 2mm by averaging the opposite measurement at any rate two spots. The mass of every example will be recorded.  

I will put the example halfway on the area characteristics of the pressure testing machine and burden will applied consistently and without stun. The pace 

of stacking is consistently modifying through rate control an incentive by hand to 14n/mm2/minute or 32 tones/minutes for shape. The heap will be 

expanded until the example falls flat and record the greatest burden conveyed by every example during the test additionally note the sort of 

disappointment and presence of breaks. 

Cube strength= average load/Area of cross section 
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Hardware and Mechanical assembly  

 Beam shape of size 15 x 15x 70 cm (when size of total is under 38mm) or of size 10x10x50 cm (when size of total is under 19mm) shape 

loaded up with concrete produced using strong waste concrete as total  

 Tamping bar (40 cm gauging 2 kg and packing area having size of 25 mm x 25 mm)  

 

 Plate 3.2 the Crushed concrete waste is used to replace aggregate in the preparation of fresh concrete 

 Flexural test machine-The bed of the testing machine will be given two steel rollers, 38 mm in breadth, on which the example is to be 

bolstered, and these rollers will be mounted to such an extent that the good ways from focus is 60 cm for 15.0 cm examples or  40 cm for 10.0 

cm examples. The heap will be applied through two comparative rollers mounted at the third purpose of the supporting range that is, divided at 

20 or 13.3 cm place to focus. The heap will be isolated similarly between the two stacking rollers, and all rollers will be mounted in such a 

way, that the heap is applied pivotally and without exposing the example to any torsional stresses or limitation 

PROCEDURE 

•Prepare the test examples by filling the solid into the shape in 3 layers of roughly equivalent thickness. Pack each layer 35 time utilizing the packing bar 

as indicated previously. Packing ought to be appropriated consistently over the whole cross segment of the pillar form and all through the profundity of 

each layer.  

•Clean the bearing surfaces of the supporting and stacking rollers, and expel any free sand or other material from the outside of the example where they 

are to reach the rollers.  

•Circular rollers made out of steel having cross area with breadth 38 mm will be utilized for offering help and stacking focuses to the examples. The 

length of the roller will be least 10 mm more than the width of the width of the test example. A sum of four rollers will be utilized, three out of which will 

be equipped for pivoting along their own tomahawks. The separation between the external rollers (for example length) will be 3d and the separation the 

internal rollers will be similarly divided between the external rollers, to such an extent that the whole framework is orderly.  

•The example put away in water will be tasted promptly on expulsion from water; while they are as yet wet. The test example will be put in the machine 

effectively focused with the longitudinal pivot of the example at right edges to the rollers. For shaped examples, the form filling bearing will be typical to 

the heading of stacking.  

•The load will be applied at a pace of stacking of 400 kg/min for the 15.0cm examples and at a pace of 180 kg/min for the 10.0 cm examples. 

CALCULATION 

The flexural strength or modulus of rupture (fb) is given by fb 

= pl/bd2 (when a>20.0cm for 15.0cm specimen or >13.0cm specimen) or fb =3pa/bd2 (when a < 20.0cm but > 17.0 for 15.0cm specimen or < 13.3cm but 

> 11.0cm for 10.0cm specimen.) where , a =the distance between the line of fracture and the nearer support, measured on the center line of the tensile side 

of the specimen b =width of specimen (cm) d = failure point depth (cm) 1 = supported length (cm) p = max. load(kg) 

SAFETY &PRECAUTIONS 

• Use hand gloves while, wellbeing shoes at the hour of test.  

• After test switch off the machine.  

• Keep all the uncovered metal parts lubed.  

• Keep the guide poles solidly fixed to the base and top plate.  

• Equipment ought to be cleaned altogether before testing and in the wake of testing 

RESULT ANDDISCUSSION 

Abrasion test 

In chapter 3 I discussed the procedure involved in preparing the abrasion test tables, in this table we have the total weight (g) and the weight passing 

through the 1.7mm sieve. And then compute the abrasion value 

Table 4.1: Table showing la abrasion test carried out on the solid waste concrete 

 1 2 3 AVERAGE 

Total weight of samples (w1) 5000 5000 5000  

Weight of fines passing 1.7 mm IS sieve (W2) 3383.5 3025.3 3156.7  

Aggregate abrasion value X100 32.33% 39.49% 36.87% 36.23% 
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DISCUSSION FOR ABRASIONTEST 

The L.A. abrasion test is an empirical test; it is not directly related to field performance of aggregates. Field observations generally do not show a good 

relationship between L.A. abrasion values and field performance. Specifically, the test may not be satisfactory for some types of aggregates. Some 

aggregates, such as slage and some limestone’s, tend to have high 

L.A. abrasion loss but perform adequately in the field. L.A abrasion loss seem to be reasonable well correlated with dust formation during handling and 

HMA production in that aggregate with higher L.A. abrasion loss values typically generate more of dust. 

 

Table  Abrasion permissible value for different pavements 

 

SI.NP TYPE OF PAVEMENTS MAX PERMISSIBLE ABRASION VALUE IN % 

1 Water bound macadam sub base course 60 

2 WBM base course with bituminoussurfacing 50 

3 Bituminous bound macadam 50 

4 WBM surfacing course 40 

5 Bituminous penetration macadam 40 

6 Bituminous surface dressing cement concrete surface 35 

7 Bituminous concrete surface for different course 30 

 

With the abrasion value of recycled concrete at 36%, this shows that it can be used for bituminous surface dressing and cement concrete surface course. 

 

Compressive strength test of concrete cubes 

The compressive strength test was carried out on 18 cubes, the procedure has been described in chapter 3.9 cubes containing normal aggregate were 

crushed, respectively. A mix ratio of 1L2:4 was used in preparing the concrete which means that a minimum of 25n/mm is expected to be attained at the 

end of 28days of curing 

 

At the end of 7 days curing the concrete made with regular aggregates had an average of 12.61 N/mm while the cubes made with waste concrete had an 

average of 11.01 N/mm. at this stage of curing the concrete is not yet at optimum strength, further curing should show an increase is strength 

 

Table 4.4:14days test result 

14days 

Batch/cube No. Surface Area (A)(mm
2
) Maximum load (P)(KN) Compressive strength Average Compressive 

Control Cube 1 22500 369.5 16.42 17,21 

 Cube 2 22500 393.8 17.50 

Cube3 22500 398.7 17.72 

Waste concrete Cube 1 22500 352.5 15.67 15.79 

Cube 2 22500 358.2 15.92 

Cube3 22500 355.4 15.80 

 

 

Batch /Cube No. Surface Area 

(A) (mm
2
) 

Maximum load 

(P) (kn) 

Compressive strength  

(N/mm
2
) 

Average Compressive 

Strength(N/mm
2
) 

 

 

Control 

Cube 1 22500 285.2 12.68  

 

12.61 

Cube 2 22500 287.4 12/77 

Cube 3 22500 278.8 12.39 

Waste Concrete Cube 1 22500 249.7 11.10  

11.01 Cube 2 22500 245.3 10.90 

Cube 3 22500 248.4 11.04 
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Table 4.5 28-day test 

Batch/Cube No. Surface Area (A)(mm
2
) Maximum load (P)(KN) Strength 

(N/mm) 

Compressive Strength 

Control Cube 1 22500 629.8 27.99 27.58 

Cube 2 22500 608.6 27.05 

Cube3 22500 623.5 27.71 

Waste concrete Cube 1 22500 459.3 20.41  

21.40 Cube 2 22500 482.2 21.43 

Cube3 22500 502.8 22.35 

 

At the end of 28 days of curing the cube were tested again from the table it is shown that after 28days of curing the recycled waste concrete could not 

attain the expected compressive strength of concrete which is 25N/mm. 

Flexural strength test 

Producer for flexural strength has been discussed in chapter 3 a total of 4 beams were used for the test, two were made with granite as aggregate as 

aggregates. Two were made solid concrete waste as aggregates, 7, 14 and 28 days of curing was carried out. The table below shows the result for each test 

 

Table 4.6 7 days 

Bach/Beam No. Maximum load (P) (kN) A Modulus of Rupture Average Modulus of Rupture 

 

Control Beam 1 12.9 93 3.60  

3.51 Recycled solid waste 

concrete 

Beam 2 12.4 92 3.42 

Beam 1 10.2 95 2.91  

2.90 Beam 2 10.4 93 2.90 

 

Bach/Beam No. Maximum load (P) (kN)  Modulus of Rupture Average Modulus of Rupture 

 

Control Beam 1 22 90.0 5.94 5.83 

Recycled solid waste 

concrete 

Beam 2 21.2 90.0 5.72 

Beam 1 17.3 82.0 4.26  

4.54 Beam 2 16.9 95.0 4.82 
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28 days 

Batch/BeamNo. Maximum Load 

(P)(KN) 

Fracture Distance (a) Modulus of Rupture Average Modulus of Rupture 

Control Beam 1 22.5 87 5.87  

6.22  Beam 2 24.3 90 6.56 

Recycledsolid 

wasteconcrete 

Beam 1 18.5 88 4.88  

4.91 Beam 2 18.1 91 4.94 

 

The difference in strength still remains around 21% these shows a lot of disparity in the overall strength of the beams. The recycled waste concrete as 

again failed to mach the strength of granite. 

 

5. Conclusions & Recommendation 

• From the various test performed on reused solid waste, we can see that the utilization of reused concrete as aggregates for concrete generation 

could be suitable. Methods for crushing the strong cement in huge amount ought to be created. The reused aggregate can be utilized as part 

substitution of common aggregate 

• The LA scraped area test shows the reused created from the strong solid waste can be utilized can be utilized for bituminous surface dressing 

and concrete solid surface course. In spite of the fact that the LA Scraped spot test not show direct relationship with what occurs on the field.  

• The compressive quality test outcome indicated that the utilization of reused solid won't produce the necessary quality required for high quality 

cement.  

• Flexural quality test likewise shows that the reused solid waste, we can see that the utilization of reused concrete as totals for solid creation 

could be practical.  

From the various test performed on reused solid waste, we can see that the utilization of reused concrete as totals for solid creation could be reasonable. 

• For future work methods for improving the nature of thought to be set up.  

• Means of pulverizing the strong cement in enormous amount ought to be created.  

• The reused total can be utilized as part substitution of rock. 
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