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Abstract: 
Green concrete are generally composed of recycling materials as hundred or partial percent substitutes for aggregate, 

cement, and admixture in concrete. Limestone waste is obtained as a by-product during the production of aggregates 

through the crushing process of rocks in rubble crusher units. Using quarry waste as a substitute of sand 

in construction materials would resolve the environmental problems caused by the large-scale depletion of the natural 

sources of river and mining sands. This paper reports the experimental study undertaken to investigate the influence of 

partial replacement of sand with limestone waste (LSW), as an additive on the concrete properties. The replacement pro-

portion of sand with limestone waste, 10%,20%,30%,40%,50%, and 60% were practiced in the concrete mixes except in 

the concrete mix. The effects of limestone waste as fine aggregate on several fresh and hardened properties of the con-

cretes were investigated. The investigation included testing of compressive strength, indirect tensile strength, flexural 

strength, modulus of elasticity, and permeability. It was found that limestone waste as fine aggregate enhanced the slump 

test of the fresh concretes. But the unit weight concretes were not affected. However, the good performance was ob-

served when limestone waste as fine aggregate was used in presence of marble powder. 

.   

——————————      —————————— 

 

1 INTRODUCTION                                                                    

N this paper Limestone waste is used  as the partial 

replacement for sand in the manufacturing of concrete. 

crete. 

Geotechnical properties of sand and limestone waste re-

placed sand is Checked. The soil properties are checked for  

partial replacement of limestone waste with sand is done for 

0% , 10% , 20% , 30% , 40% , & 50% The test results of lim e-

stone waste replaced sand can be comparable with sand . This 

Study is aimed to ensure the sustainability and economy. 

Throughout the world , concrete is being widely used  for the 

construction of build ings, bridges etc. Our country is taking 

major initiatives to improve and develop its infrastructure by 

constructing express highways, power projects and industrial 

structures. It has been estimated  that the infrastructure seg-

ment in our country is expected  to invest around Rs.10000 bil-

lion in the year 2020. To meet out this rapid  infrastructure d e-

velopment a huge quantity of cement concrete is required . 

Unfortunately, India is not sufficient in the availability of fine 

aggregate material namely Sand, one of the main ingredient of 

concrete and  the demand exceeds for the supply and makes 

the construction activities very costlier. Hence, currently, the 

entire construction industry is in search of a su itable and effec-

tive of the waste product that would  considerably minimize 

the use of sand and  u ltimately reduce the construction cost. 

Few of such products have already been identified  like Green 

sand, Foundry sand, manufactured  sand, etc., In our study, 

Lime stone waste sample is used  as the fine aggregate in the 

production of concrete.    

2 OBJECTIVES  

1. To find  out the su itable and effective replacement m ateri-
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al for fine aggregate in the Production of concrete 2. To find  

out the possible u tilization of waste materials in the construc-

tion industry that in turn minimizes the usage of scarcely  

2.Available natural resources  

3. To cut down the construction cost by using abundantly 

available free materials in the production of concrete  

4. To investigate the potential use of Lime stone waste in 

the construction of structural and non -structural members in 

constructions 

 5. To find  out the better w ay of u tilizing w aste materials 

and eliminate the problem of d isposal and solid  waste man-

agement. 

 

3 MATERIALS USED  

Several materials are used  to manufacture good quality 

concrete. It is important to know th e properties of cement, fine 

aggregate, coarse aggregate and w ater as they impart strength 

and durability to concrete. Of all the materials that influence 

the behavior of concrete, cement is the most important con-

stituent, because it is used  to bind  Sand, Lime stone waste and  

coarse aggregate and it resists atmospheric action. In this 

chapter we will study the properties of all the major raw mate-

rials used  to make concrete.   

CEMENT  

The major raw material for the production of cement is 

clinker. Clinker is an artificial stone made by heating other raw  

materials in specific quantities to a very high temperature in a 

high temperature kiln. Portland cement is hydraulic cement 

made by finely pulverizing the clinker produced by calcining 

to incipient fusion a mixture of argillaceous and calcareous 

materials. It is a fine grey powder that is the most important 

ingredient of concrete; hence it is named cement concrete. Ce-

ment undergoes a chemical. reaction with water and sets and  

hardens when it contacts with air or underwater. Ordinary 

Portland cement (OPC), 53 grade w as used  for the entire ex-

perimental investigation. The required  quantity for this work 

was assessed  and the entire quantity was purchased  and  

stored  properly in casting yard  and used for the experimen tal 

investigation. The physical properties of the above tested  ac-

cording to standard  procedure, conforms to the requirement of 

IS: 12269 -1989. The physical properties of the above cement 

are given in table. 

FINE AGGREGATE 

     The fine aggregate are inert materials. They contribu te to 

both stiffness and weight of concrete. In India river sand is 

preferred  as fine aggregate. Of late, the lack of availability of 

river sand has led  to the use of artificial sands, especially in 

southern states such as Tamilnad u. The physical, chemical and  

thermal properties of aggregates are substantially influence 

the performance of concrete. The fine aggregate used  in this 

study are clean river sand,passing through 4.75mm sieve with 

properties presented  in table. 

     COARSE AGGREGATE  

     Coarse aggregates are major ingredients of concrete. They 

provide rigid  skeleton structure for concrete, and acts as eco-

nomical and space fillers. They contribute to the both stiffness 

and durability to the concrete. Generally coarse aggregate are 

derived from rock. The properties derived  from the mineralog-

ical composition of the rock. The environmental exposure to 

which rocks has been subjected  and the method of crushing 

employed to get the d ifferent sizes. In India crushed rock is 

used  as coarse aggregates. Machine crushed stone with angu-

lar shape was used  as coarse aggregate. The minimum and 

maximum size of aggregate is 12.5mm and 20mm respectively, 

properties of which are presented   

WATER 

 Water is the next most important ingredient after  cement for 

making concrete. It is also least expensive. Careless use of w a-

ter can lead  to poor quality of concrete. Therefore, a detailed  

study of the quality and quantity of water required  for making 

good quality concrete is essential. Water acts as a lu bricant for 

the fine and coarse aggregate and acts as chemical cement to 

form the binding paste for the aggregate water is used  for cu r-

ing the concrete after it has cast into forms. Water used  for 

both miming and curing should  be free from injurious amount  

of deleterious materials. Portable water is generally consid-

ered  satisfactory for mixing and curing of concrete. If water 

contains any sugar or excess of acid  or salt, it should  not be 

used . Ordinary tap w ater is used  for preparation of concrete.  

LIMESTONE WASTE POWDER  
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   Lime stone waste consists primarily of clean, uniformly 

sized , high-quality silica sand or lake sand that is bonded to 

form molds. Although these sands are clean prior to use, after 

casting they may contain Ferrous (iron and steel) indu stries 

account for approximately 95 percent of eco sand used for 

castings.The Lime stone waste is a byproduct of Limestone. 

During the extraction of Limestone for the production of Por t-

land cement, the large boulders of the limestone are cut down 

and transported . The remaining powders of the limestone are 

left free and stored  as a w aste material. The stored  w aste m ate-

rial is know n as Lime stone waste.   

4 METHODOLOGY  

  

COLLECTION OF DATA 

 

LITERATURE STUDY 

 

COLLECTION OF SAMPLES 

 

CONCRETE CASTING 

 

TESTS ON FRESH AND H ARDENED CONCRETE 

 

RESULTS AN D DISCUSSION  

 

CONCLUSION  

     5  TESTS 

 

      COMPRESSIVE STRENGTH TEST 

The compressive strength test is the most common test 

conducted  `because most of the desirable characteristic prop-

erties of concrete and the structural design purpose are quali-

tatively related  to compressive strength. The test was conduct-

ed  in compression testing machine as per the specification giv-

en in IS under normal room temperature. The capacity of 

compressive testing machine was 20 tones. The cubes were 

properly held  in position such that the load  is applied  u ni-

formly over the surface. The load  was applied  gradually till 

the u ltimate load  is reached. The u ltimate load  was noted  and  

from that the compressive strength was calculated  using fol-

lowing formula  

Compressive load strength =Ultimate Load /Cross Section 

Area N/mm2 

 

SPLIT TENSILE TEST  

According to split tensile strength, the cylinders were dealt 

with circumferential load  and the results were noted  by using 

formula. The split tensile strength is given by formula 2p/ ΠDL 

and the stress value is obtained in N/ mm².   P is the u ltimate 

load  at which the cylinder fails   D and L are the d iameter and 

length of the cylinder Split tensile strength = 2P/  3.14 LD 

N/ mm2 

VEE BEE CONSISTOMETER 

  The test is su itable for stiff concrete mixes having low or 

very low workability. Compared to the slump and compacting 

factor tests, this testing has an advantage that the concrete in 

the test receives a treatment sim ilar to what it would  in actual. 

6 CONCLUSION  

 Using the Limestone Waste as the partial replacement for 

sand gives the better results in all tests that are conducted . The 

availability of Limestone Waste is same as that of the availabil-

ity of natural aggregates. Limestone Waste is also a cost effec-

tive material that can be used  for the construction purpose. By 

using the Limestone Waste as a replacement of sand it will 

reduce the use of the natural aggregate (sand) so that the river 

mining and sand depletion get reduced.  

 From the results it was shown that mixes tested  with Lime-

stone Waste had properties, workability, strength & modulus 

of elasticity comparable to those of nominal concrete. Based on 

the tests done the following conclusions are made, the com-

pressive strength of the 60% Limestone Waste concrete in-

creases up to 65% than that of conventional concrete. The Split 

Tensile Strength of 60% Limestone Waste concrete d ecreases 

30% than that of conventional concrete.  

All the percentage of Limestone waste pow der concrete 

proves better compressive strength and less split tensile  

strength compared than that of conventional concrete. Hence 

we can provide eco-friendly concrete with use of Limestone 

waste Powder.  
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