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1. Characteristics of resistance and duration of recycled concrete aggregates Civil Engineering Dept., Viswajyothi College of Engineering and Technology, Vazhakulam 1 1. Concrete INTRODUCTION is the most important building material in the world and most widely used in all kinds of civil engineering works. Due to its durability in relation to the
changing environment, cement must be such that it can preserve resources, protect the environment, economize and lead to the correct use of energy. The demolition of old and deteriorated buildings and traffic infrastructure, and their replacement with new ones, is a frequent phenomenon today in most of the world. The main reasons for the
situation are changes in purpose, structural deterioration, reorganization of the city, natural disasters (dagna, fire, flood) etc. As with the report of the Central Pollution Control Board (CPCB) Delhi, out of 48 million tonnes of solid waste produced in India, the construction industry alone contributes to approximately 4.5 million ton waste. The most
common method of managing construction and demolition waste was through its disposal in landfills. The large amounts of construction and demolition waste are illegally discharged and this has become a serious problem for governments. It is now widely accepted that there is a significant potential for reaffirming and laundering demolished debris
for use in construction purposes to maximize economic and environmental benefits. In recent years the wisdom of our continuous wholesale extraction and the use of aggregates from natural resources has been questioned internationally. The idea of using recycled concrete aggregate as an alternative to reduce the use of conventional natural
aggregates and to avoid the problems of disposal of scrap concrete waste. Research on the use of waste building materials is very important as material waste is gradually increasing with the increase in population and the increase in urban development. Recycled concrete aggregate is produced by crushing sound, clean demolition waste of at least
95 percent in concrete weight and having the total level of contaminants below 1 percent of the mass. Other materials that can present in RCA are gravel, crushed stone and cement plumbing cement. 2. PRODUCTION OF RCA 2.1 Processing procedure for waste construction and demolition i. Selective Demolition Selective Demolition to reduce the
individual fragments of broken concrete to a maximum of 400 mm at 700 mm. 2. characteristics of resistance and duration of recycled aggregates of concrete Civil Engineering Dept., Viswajyothi College of engineering and technology, Vazhakulam 2 ii. Separate storage Separate storage of cement, bricks and debrismixed that is strongly contaminated
with wood, iron, plastic, chalk. Ii. Manual or mechanical removal of large pieces of wood, iron, paper, plastics etc. primary screening Removal of allless than 10 mm fine materials such as soil, chalk etc v. Primary crushing usually reduces particle size to 60 to 80 mm. There. Magnetic separation Residual reinforcement is removed from large
electromagnets. Vii. Secondary screening crushing is done and for particles passing through sieve openings of 40 mm directed to the washing process after this viiii process. Manual or mechanical removal of contaminants Light weight contaminants such as plastics, paper, chalk etc are removed. Ix. Secondary crushing is made to produce a greater
percentage of aggregates without any adherent mortality. x. Washing and screening Removing remaining contaminants such as light weight brick, cement, tiles, cover material, asbestos etc. The secondary crushing material passes through two screens separating the aggregate in dimensions greater than 19 mm and between 19 mm and 7 mm, the
thinner materials of 7 mm are removed and used as road metal. 3. Characteristics of resistance and duration of recycled concrete aggregates Civil Engineering Dept., Viswajyothi College of Engineering and Technology, Vazhakulam 3 xi. Finishing design Particle less than 19 mm are projected according to the customer's wishes. Fig.2.2.1 shows the
recycling process using the mobile recycling plant. Fig. 2.1.1 Recycling process with mobile recycling plant [Courtesy: www.processcrusher.com] Fig.2.1.2 shows recycled aggregates. Fig 2.1.2 Overall recycled [Courtesy: www.articlesweb.org] 4. characteristics of resistance and duration of recycled aggregates of concrete Civil Engineering Dept.,
Viswajyothi College of Engineering and Technology, Vazhakulam 4 3. APPLICATIONS a) In floorings Generally aggregates are taken from existing floors then recycled for use in new floors. The reason for using existing flooring as a source of aggregation for new floors is: a Dwindling supplies of high quality virgin aggregates. To bake the landfill
space. ¢ Increased disposal costs. * Conservation of natural resources. The ARCA is generally considered as virgin aggregates for the construction of flooring because it provides maximum durability. The reaction module (k) and the Atterberg limit should be in the range of virgin aggregates. In 1987, the Department of Transportation of Illionios built
a continuous reinforced concrete pavement on that contained 100 percent RCA and 35 percent of the aggregated end content RCA. After 20 years the floor was reassessed, and it turned out that pavement had exceeded the design criteria. b) RCA is used as building material in kerb and gutters. c) 40 mm recycled concrete aggregates can be used in
the open-grade drainage system. d) RCA isin concrete barriers, sidewalks. e) It is used in two elevator concrete slabs. The plate measures 6x6 square feet and 6 inches thick. The 4 inch bottom of the slab consists of recycled concrete aggregate and 2 inches higher being typical virgin aggregate. 5. 5.and durability characteristics of recycled concrete
aggregates civil engineering dept., viswajyothi college of engineering and technology, vazhakulam 5 Fig.3.1 shows the two lifting concrete slabs Fig.3.1 two lifting concrete slabs [cortesia: flexible capacity of rigid paving concrete slabs with recycled aggregates] f) as a base layer in roads the presence of contaminants should be less critical and the
steel should be removed before crushing and some smaller pieces can remain until they can pass through sieve for the maximum aggregate size that will make the production and processing of recycled aggregates easier and more convenient. Chlorides and other chemicals present in rca may not cause any problem when used as unrelated base
layers. g) high strength concrete with compression force greater than 40 mpa is considered as high strength concrete. 6. characteristics of resistance and duration of recycled aggregates of civil engineering concrete dept., viswajyothi engineering college and technology, vazhakulam 6 4. 2,7 % survey - 2,7 % survey - 3,7 % exploitation - 2,7 % shield -
2.7 % sfop - 2.7 % sfop - 4,1 % sfop - 1,1 % mass exploitation - 1.1 % exploitation of aggregated rca textures, both gross and fine tend to very angle and rough due to the crushing of the aggregated particle and the presence of cement paste mixtures with angular and rough particle tend to be hard and difficult to finish. the hardness can be minimized
not using recycled ends and the oo of fly ash. b) absorption capacity the amount of water that an aggregate can absorb is called absorption capacity. the porous nature of concrete paste of recycled aggregates increases its absorption capacity. the processing will reduce with high absorption capacity and resulting in a decrease in the time for the
insertion and finishing of the concrete. 7. characteristics of resistance and duration of aggregated concrete recycled civil engineering dept., viswajyothi engineering college and technology, vazhakulam 7 c) specific gravity the specific gravity is a density measurement of an aggregate. the less specific gravity of rca is due to the crushed mortar present
in and on the aggregated particles that make it less dense than virgin aggregates due to its porosity and the pregnant air structure. smaller particles tend to have a specific gravity lower than larger particles, thus limiting the amount of fine aggregates in a mixture can increaseSpecific gravity. d) Los Angeles Abrasion Mass Loss The Los Angeles
abrasion test measures the amount of pulverization that takes place in an aggregated data. In general, the more softer the aggregate is the less suitable for cement. The loss for RCA is generally greater than natural aggregate, but within the limits recommended by ASTM. e) Sulphate Soundness Mass Loss Soundness test are performed on aggregate
to provide an indication of the aggregate resistance to weather and other environmental effects. RCA commonly fails the sodium sulphate solidity test during overcoming the magnesium sulphate test as shown in Table 4.1.1. f) The flooring of chloride content with long-term exposure to the map of deodoration salts produces RCA with high levels of
sodium chloride (NaCl). There is concern that RCA with high chloride content can affect the duration of the new cement and corrosion of steel in new concrete. If there is a concern it is suggested that the fine aggregate is washed and that the epoxy coated steel or other corrosion resistant steels are used for reinforcement. Summary Recycled
concrete aggregate is angular with rough surfaces. It has greater water absorption capacity, less specific gravity and greater loss of abrasion in Los Angeles. Often lacks sulphate solidity test, but usually passes the magnesium sound test and can have higher levels of sodium chloride due to the absorption of deicing salts from concrete paste that
sticks to the rock. 8. characteristics of strength and durability of recycled cement Civil engineering aggregates Dept., Viswajyothi College of Engineering and Technology, Vazhakulam 8 4.2 Physical properties of fresh cement Containing RCA Table 4.2.1 provides the physical properties of fresh concrete containing RCA Table 4.2.1 Physical properties
of fresh concrete containing RCA Properties RCA mix Workability a Poor absorption capacity of work and hardness Higher water content Trends to be higher and more variable due to increased porosity of RCA and pregnant air in original mortar. a) Concrete mixtures with coarse and fine recycled aggregates can be very hard and difficult to work due
to the highly angled and rough surface of RCA. In order to obtain the same degree of processing, additional water is required, especially when crude and fine aggregates are used. Machinability can be improved by reducing or eliminating the amount of recycled fines for natural fines, using water reducers, adding fly ash or a combination of three. The
loss of slurry is commonly observed forRCA containing due to its high absorption characteristics. b) water content for mixtures containing, increased increased water content are required due to the high absorption capacity of the dough that adheres to the aggregate. The higher absorption capacity makes it difficult to determine the water content
which in turn leads to variation in the strength of hardened concrete. 9. Characteristics of resistance and duration of recycled concrete aggregates Civil Engineering Dept., Viswajyothi College of Engineering and Technology, Vazhakulam 9 c) Air content Higher and more variable are common in fresh concrete made with RCA. This is due to the
increased porosity of recycled aggregates themselves and the pregnant air in the original mortar. Summary Fresh concrete made with recycled aggregate tends to be very hard due to the angular shape and the rough surface of the aggregate, require a higher water content due to a greater capacity of absorption of concrete paste, a higher air content
due to a greater porosity of recycled aggregates themselves and the air engraved in the original mortar than the cement made with virgin aggregates. 4.3 Physical properties of hardened concrete containing RCA 4.3.1 table provides physical properties of hardened concrete containing RCA 4.3.1 table The physical properties of hardened concrete
containing RCA Property RCA Mix Compression force Generally slightly lower due to the reduction of percent of natural aggregates. Flexible resistance Generally slightly lower, but varies depending on the quality of the original aggregate and the quantity of fine recycled aggregate used Modulus of elasticity Generally 20 to 40% lower than the
mixtures with natural aggregates Durezza-Thaw D-Cracking Alkali Silica Reaction Superior to virgin aggregates mix Potential decrease due to crushing of original aggregate to smaller dimensions. Increased potential due to the increase in the surface of the aggregate which have been crushed binding force with reinforcement equal to aggregates
virgin mixtures, but reduced if recycled fines are used Creep Higher due to the highest fraction of concrete paste that narrows higher due to the greater fraction of cement paste 10. Characteristics of resistance and durability of recycled concrete aggregates Civil Engineering Dept., Viswajyothi College of Engineering and Technology, Vazhakulam 10
a) Compression Force compression cement compressed force containing RCA are generally slightly lower than cements made with natural aggregates. Sometimes more resistance depending on the water-cement ratio for the mixture. The higher air content normally found in mixtures containing RCA can also lead to lower resistance values. b)
Recycling resistance The use of recycled crude aggregates reduces flexor resistance up to 8 percent to the same water cement ratio, if fine aggregatesThey are used the reduction is more . It also depends on the quality of the concrete used to produce RCA . c) modulus of elasticity Modulus of Elasticity of the concrete made with RCA is 20 to 40%
lower than that of conventional concrete at the same water -cement ratio . This reduction reduction be more when using recycled fine aggregate. 5. METHODS OF DESIGN MIX There are three methods in the mix design of recycled aggregate concrete. They are: a) the direct weight Replacement Method b) Equivalent Mortar Replacement Method c)
Method for replacing direct volume a) Replacement method of direct weight It is the easiest method. In this method, the gross weight of the total aggregate (CA + RCA) in the cement mixture is kept constant and also the w / ¢ ratio is constant. It is a small reduction of the aggregate order was carried out. It is believed that the equal weight of RCA
occupies a larger volume of natural aggregate. The gradual reduction of the workability of the concrete occurs during the adoption of this method due to the increased volume coarse aggregate in the mixture. b) Equivalent Mortar Replacement Method In this RCA method is treated as a two-phase material made of recycled natural coarse aggregate
and residual mortar (mortar attached to natural recycled coarse aggregate). 11. characteristics of resistance and durability of recycled concrete aggregates Dept. of civil engineering, Viswajyothi College of Engineering and Technology, 11 Vazhakulam The volume of mortar residue is represented in such a way that the EMR mixture has the same total
volume of mortar. Volume of mortar residue in a mixture of fresh mortar EMR + Volume in admixture EMR = Volume of fresh mortar mixture in NAC To determine the residual mortar in RCA, are taken three samples of mixed aggregates with a size of about 1000gm sample. After drying the samples for 24 hours at 105A ° C, the oven dried samples
are immersed in the sodium sulfate solution with a concentration of 26% by weight for 24 hours. The samples immersed in the state are subjected to 5 cycles of freezing and thawing, ie keeping it in the oven at 80 ° C for 8 hours and below 0 ° C during the night in the freezer. After the fifth cycle, the solution is drained and aggregate is washed with
tap water over 4.75mm IS sieve. The washed aggregates are weighed after drying in an oven for 24 hours at 105A ° C. The residual content of mortar as a percentage can be calculated as% = RM (WRCA & WOCA) WRCA A 100 WRCA - Initial weight of the dry kiln RCA champion WOCA- Dry weight of the sample RCA oven after the removal of mortar
residue c) method for replacing direct volume the direct method volume Substitution RCA is as coarse aggregate of single phase. In this method natural aggregate in the mixture of cement replaced by the same volume of RCA. The concrete mixture prepared by this method has the same workability that of natural aggregate concrete due to the
resulting total volumetric proportion of coarse aggregate (RCA + NA), fine aggregate, cement and water remain constant. 6. TEST STUDY AMERICA In this study are used from 16 different sources. 6.1 aggregate preparation The dry sectioning of recycled and natural coarse aggregates was washed on 2,36 mm sieve for further removal of excess
fines. Washing and slope were made. All crudes and fines were dried 12. Resistance and durabilityRecycled Concrete aggregates Department of Civil Engineering, Viswajyothi College of Engineering and Technology, Vazhakulam 12 in a kiln at 110°C for 24 hours. The material is then weighed and immersed in water for a period of 24 hours to ensure
that the aggregate does not absorb the mixing water. 6.2 Preparation of concrete cylinders and cubes 150 mm concrete cubes and 75 A 100 mm concrete cylinders and 75A 100 mm concrete cylinders and 75A 100 mm concrete cylinders were prepared. 6.3 Test Results 6.3.1 Slump Test Direct Volume Replacement Test provides a workability similar
to that of natural 6.3.2 Compression Resistance It is not possible to make a meaningful distinction between DWR, DVR, EMR mixtures. Depends on the Quality of the RCA 6.3.3 Modulus of Elasticity For RCA mixtures based on the NA-PG (Pea Gravel) target, there is no discernible change in the secant modulus with the increase in R. While mixtures
based on NA-CL (lime) aim at a significant decrease in the dry modulus you look at it. 6.4 Conclusion of the study a. The workability of fresh concrete is influenced by the method of design of the mixture. The DVR method provides a similar collapse of the natural concrete mixture. b. The compressive strength and modulus of elasticity of RCA concrete
are not significantly influenced by the design method of the mixture. c. Compression strength and modulus of elasticity depends on the quality of RCA. d. Ensure the quality of RCA, best concrete can be produced with maximum substitution. The 7. A CASE STUDY INDIA This study used concrete waste from a demolished structure near Kamla Nehru
Park, Bhandarkar, Pune. The 13. Strength and durability Characteristics of recycled concrete aggregates Department of Civil Engineering, Viswajyothi College of Engineering and Technology, Vazhakulam 13 7.1 Experimental work Three types of aggregates were used in this experiment. They are natural coarse aggregates, natural fine aggregates
and recycled concrete aggregates. The minimum size of the natural coarse aggregate is 25 mm. The aggregate natural end used is river sand. The natural coarse aggregate used is microtonalite. Optimal Mixture Cement 4 400 kg/mA"3 Sand 4 660 kg/mA’3 Gravel- 1168 kg/mA’3 Mixture by weight & 1: 1.65: 2.92 w/c ratio 4 0.5 Table 7.1 shows the
amount of material used for the study. Material Quantity (Kg) Cement 100 Sand 150 Natural aggregate 125 RCA 125 7.2 Physical properties Table 7.2 provides a comparison of the physical properties of RCA and NCA Table 7.2 Comparison of the physical properties of RCA and NCA YES.NO Physical properties NCA RCA 1. Water absorption (%) 1.56
6.4 2. Specific weight 2.63 2.3 3. Bulk density (Kg/m3) 1469.8 1325.93 Table 7.1 Proportional mixing 14. Resistance and durability of of recycled concrete Department of Civil Engineering, Viswajyothi College of Engineering and Technology, Vazhakulam 14 7.3 Treatment process The various passages involved involved The treatment processes are as
follows: 7.3.1 Dry Aggregates collected through the sieve were washed by pressure washing for about 15-20 minutes and kept to dry in the sun for about 30 minutes. 7.3.2 Heating The sample is then heated in an oven at 150 A A ° C for 1 hour. They were carried out RCA and tensile strength tests in compression and fractionation for 7 and 28 days.
The results are shown in the following tables. The results of the compressive strength of the cubes are shown in Table 7.4.1 Table 7.4.1 Compressive Strength of RCA to 7 days and 28 days. Replacing% 0% 25% 50% 75% 100% 7 days Strength (MPa) 22.59 21.77 23.7 18.07 21.41 28 days Drive (MPa) 33.5 33.63 34.96 27.11 30.93 Results tensile
strength of the cylinders are shown in table 7.4.2 table 7.4.2 resistance to fractional traction RCA replacement% 0% 25% 50% 75% 100% 28 days strength (MPa) 3,82 3,86 3,92 3, 68 3.5 15. Resistance and durability characteristics of recycled concrete aggregates Department of Civil Engineering, College of Engineering and Technology Viswajyothi,
Vazhakulam 15 7.5 Conclusion to the study. The tensile strength test shows that the concrete has a good tensile strength if replaced up to 50%. b. The compressive strength of concrete containing 50% of RCA has a resistance close to that of normal concrete. 8. STUDY durability The durability of concretes containing RCA is equal to or higher than
that of normal concrete. 8.1 Durability Freezing-Thawing Several users have reported an increase in the resistance to freeze-thaw due to the higher content da air nella RCA aggregate content. 8.2 Sensitivity to D-Cracking In general, the sensitivity to D-cracking of the concrete is less because RCA © 14 aggregate, which is susceptible crushed to a
smaller size in the RCA production. It has also been shown that the addition of fly ash reduces the potential of D-cracking increasing the workability of the mixture that enables the use of less water, making the mixture less permeable. 8.3 Alkaline reaction The ASR potential is more elevated in the blends which use RCA 13, since © more aggregate
surfaces are exposed to the reaction due to the crushing operation. This can be countered by using cement with low alkali content, type2, mixing 1a RCA with conventional aggregates of quality and using fly ash in the mixture to reduce the expansion of the recycled concrete pavement. The 8.4 reinforcement corrosion in reinforced recycled concrete
may corrode faster than conventional concrete. This accelerated corrosion should be eliminated by reducing the w / c ratio of recycled concrete. 16. The strength and durability of recycled concrete aggregates Department Civilian, Viswajyothi College of Engineering and Technology, Vazhakulam 16 8.5 Chloride content High chloride chloride
influence the durability of concrete and the corrosion of steel in concrete. To improve the service life against chloride, the fine aggregate should be washed and epoxy or corrosion resistant coated steel should be used as reinforcement. Acid Resistance Test 8.6 In this test after 28 days of polymerization, 150 mm cubes are weighed and immersed in
3% sulphuric acid for 45 days continuously. Then the cubes are taken, the surface dried and weighed. Percentage weight loss and compressive force are determined. The reduction of compressive force with acid content after 45 days of immersion of cubes in sulphuric acid solution are shown in Table 8.1 The percentage loss in weight of concrete after
conducting the negligible acid strength test for 30-40 percent substitution. % replaced 28 days compressive force (MPa) After 45 days of immersion of cubes in sulphuric acid solution Weight reduction (%) Compressive force (MPa) Decreased compressive strength (%) 0 42.1 0.42 38.3 9.03 10 38.2 0.47 33.8 11.52 20 35.3 0.51 31.1 11.9 30 32.5 0.56
28 13.8540 30 0.59 25 16.67 50 26.2 0.63 21.3 19.92 50% with low w/c ratio 37 0.52 32 12.33 Table 8.1 Results of acid resistance test 17. Strength characteristics and durability of recycled concrete aggregates Dept. of Civil Engineering, Viswajyothi College of Engineering and Technology, Vazhakulam 17 8.7 Creep The creep potential of concrete is
generally proportional to the paste content of the mix. RCA blends, which contain more paste than conventional blends, have 20 to 40% higher creep potential. 8.8 Shrimp drying The shrinkage of concrete drying is independent of the amount of excess water in the fresh cement paste. Higher water cement ratios, higher plastic contents and lower
aggregate contents will lead to increased shrinkage. 9. ADVANTAGES a. Cost savings. b. Saving natural resources. c. Time saving a no shortage of material availability d. Reduce land disposal and discharge. Metal recovery f. Defined as inert material in solid waste regulation 10. LIMITATIONS OF RCA a. The compressive strength reduces to 5 4 24
percent of the effective compressive force b. Ground and special machines are needed for recycling and processing of RCA c. Reduction and crawling with high drying d. Quality of the concrete used for the recycling process and. consumer uncertainty There are greater technical challenges in developing a market for by-products. The uncertainty of
consumers about the quality and consistency of the product is a barrier here. 18. Characteristics of strength and durability of Concrete Aggregates Dept. of Civil Engineering, Viswajyothi College of Engineering and Technology, Vazhakulam 18 11. CONCLUSIONS a) Using RCA - We Can Reduce Landfills and Save Natural Resources and Reduce
Industrial Waste In recent decades the amount of construction waste has been dramatically increased and the management of this construction waste has been a serious problem to governments. demolished materials are downloaded on earth and not used for purposes. Such situations affect the fertility of the earth. recycling of these construction
waste is a better management technique as it can lead to environmental and economic benefits. b) the compression force of the concrete containing 50% rca has strength close to normal cement. Concrete compression force with 50% rca replacement has maximum compression resistance at 7 days and 28 days. the concrete sample with 50% has the
strength close to that of natural concrete. rca up to 50% replacement with natural aggregates is satisfactory to be oare. c) split traction test shows that cement has good tensile strength when it replaces up to 25-50%. the cement division traction force with 50% rca replacement has the highest tensile strength. breaking of the tensile strength of
concrete decreases with increase of rca replacement over 50.% d) stop - the heel resistance is higher than normal cement. increased resistance to frost thanks to a greater inglobed air content resulting from the penetration of the air contained in rca concrete. e) Alkali-silica reaction potential is higher. alkali - silica reaction potential is higher because
more aggregates are exposed for reaction by crushing the operation. this can be fought using low alkali, concrete type2 and using fly ash in the mix. 19. Characteristics of strength and durability of aggregated concrete dept. of civil engineering, viswajyothi engineering college and technology, vazhakulam 19 f) Reinforcement corrosion occurs faster.
Recycled concrete reinforcement can bribe faster than conventional concrete. this accelerated corrosion should be cut by reducing the w/c ratio of recycled concrete. g) sufficient acid resistance. Concrete weight loss after conducting acid resistance test is negligible for 30 to 40 percent replacement. h) Higher creep and dry shrinkage. rca has a
higher crawling and drying shrinkage. creep is not considered in case of flooring construction. concrete with replacement of rca up to 30% give satisfactory results. (i) consumer uncertainty. There are greater technical challenges in developing a secondary market. consumer uncertainty about the quality and consistency of the product is a barrier in
this case. j) using a more advanced and sophisticated treatment process, strength can be improved. In most cases the scrapped waste is not treated in the same way. different methods are adopted depending on the use of rca for construction purposes. manyln the processing procedures, they have changed according to the quality of the demolished
waste. For demolished waste free from different technical foreign matter is used. 20. Characteristics of resistance and durability of recycled concrete aggregates Civil Engineering Dept., Viswajyothi College of Engineering EngineeringTechnology, Vazhakulam 20 References 1. Adam M. Knaack and Yahya C. Kurama (2013), 'Design of concrete
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