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ABSTRACT 

The waste generated from the industries cause environmental problems. Hence the reuse of this waste material can 

be emphasized. Marble Dust Powder (MDP) is a developing composite material that will allow the concrete 

industry to optimize materiel use, generate economic benefits and build structures that will strong, durable and 

sensitive to environment. MDP is by-product obtained during the quarrying process from the parent marble rock; 

which contains high calcium oxide content of more than 50%. The potential use of MDP can be an ideal choice for 

substituting in a cementitious binder as the reactivity efficiency increases due to the presence of lime. In this 

research work, the waste MDP passing through 90 microns, has used for investigating of hardened concrete 

properties. Furthermore, the effect of different percentage replacement of MDP on the compressive strength, 

splitting tensile strength (Indirect tensile strength) & flexural strength has been observed. In this experimental study, 

the effect of MDP in concrete on strength is presented. Four concrete mixtures containing 0%, 5%, 10%, and 15% 

MDP as cement replacement and CW as coarse aggregate replacement by weight basis has been prepared. 

Water/cement ratio (0.5) was kept constant, in all the concrete mixes. Compressive strength, split tensile strength of 

the concrete mixtures has been obtained at 14 and 28 days. The results of the laboratory work showed that 

replacement of cement with MDP increase, up to 10% for compressive strength, & up to 15% for split tensile 

strength. 

 

Keywords: Marble dust powder (MDP), Ceramic Waste (CW), Concrete mix,W/c ratio, Compressive 

strength. 
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INTRODUCTION  

Ceramic products are part of the essential construction materialsused in most buildings. Some common 

manufacturedceramics include wall tiles, floor tiles, sanitary ware, householdceramics and technical ceramics. 

They are mostly producedusing natural materials that contain high content of clay minerals.However, despite the 

ornamental benefits of ceramics, itswastes among others cause a lot of nuisance to the environment.It has been 

estimated that several million tons of marble dust powder are produced during quarrying worldwide. Hence 

utilization of marble powder has become an important alternative materials towards the efficient utilization in 

concrete for improved harden properties of concrete. Marble is a metamorphic rock resulting from the 

transformation of a pure limestone. The purity of the marble is responsible for its color and appearance it is white if 

the limestone is composed solely of calcite (100% CaCO3). Marble is used for construction and decoration marble 

is durable, has a noble appearance, and is consequently in great demand. Chemically, marbles are crystalline rocks 

composed predominantly of calcite, dolomite or serpentine minerals. The other mineral constituents vary from 

origin to origin. The main impurities in raw limestone (for cement) which can affect the properties of finished 

cement are magnesia, phosphate, leads, zinc, alkalis and sulfides. A large quantity of MDP is generated during the 

cutting process. The result is that the mass of marble waste which is 20% of total marble quarried has reached as 

high as millions of tons. Ceramic products are part of the essential construction materials used in most buildings. 

Some common manufactured ceramics include wall tiles, floor tiles, sanitary ware, household ceramic and technical 

ceramics. They are mostly produced using natural materials that contain high content of clay minerals.Meanwhile 

during ceramic production, studies have shown that about 30% of the material goes to wastes, and currently they 

are not beneficially utilized. Consequently, the current study explores the mechanical characterization of concrete 

made using ceramic floor and wall tiles wastes from construction and demolition sites as partial replacement of 

natural aggregate. 

 

I. LITERATURE REVIEW 

Ranjan Kumar et.al(IJERA-2015) The waste generated from the industries cause environmental problems. 

Hence the reuse of this waste material can be emphasized. Marble Dust Powder (MDP) is a developing composite 

material that will allow the concrete industry to optimize materiel use, generate economic benefits and build 

structures that will strong, durable and sensitive to environment. MDP is by-product obtained during the quarrying 

process from the parent marble rock; which contains high calcium oxide content of more than 50%. The potential 

use of MDP can be an ideal choice for substituting in a cementitious binder as the reactivity efficiency increases due 

to the presence of lime. In this research work, the waste MDP passing through 90 microns, has used for investigating 

of hardened concrete properties. Furthermore, the effect of different percentage replacement of MDP on the 

compressive strength, splitting tensile strength (Indirect tensile strength) & flexural strength has been observed. In 
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this experimental study, the effect of MDP in concrete on strength is presented. Five concrete mixtures containing 

0%, 5%, 10%, and 20% MDP as cement replacement by weight basis has been prepared. Water/cement ratio (0.43) 

was kept constant, in all the concrete mixes. Compressive strength, split tensile strength & flexural strength of the 

concrete mixtures has been obtained at 7 and 28 days. The results of the laboratory work showed that replacement of 

cement with MDP increase, up to 10% for compressive strength, & up to 15% for split tensile strength & flexural 

strength of concrete. 

Paul O. Awoyera et.al (HBRC-2016)There is a growing interest in using waste materials such as ceramics as 

alternative aggregatematerials for construction. While other ceramic product wastes such as sanitary wares and 

electricalinsulators have been extensively investigated, not much findings are available on ceramic walland floor 

tiles wastes. Thus, the current study focuses on the mechanical characterization of wasteceramic wall and floor tiles 

aggregate concrete. Ceramic wastes sourced from construction anddemolition wastes were separated from other 

debris and crushed using a quarry metal hammer.Ceramic tiles were sieved into fine and coarse aggregates in line 

with standards. Other materialsused were gravel, river sand, cement and potable water. Workability of the fresh 

concrete waschecked through slump test, and concrete cubes of 150 mm dimensions and cylinders of100 mm * 200 

mm were cast in the laboratory. After 24 h of casting, the concrete samples weredemolded and were cured by 

immersion in water tank at temperature of 22 ºC. The compressiveand split-tensile strengths of the hardened 

concrete samples were determined after curing themfor 14 and 28 days. Results showed that both the compressive 

strength and split tensile strengthincreased appreciably with the curing age than the conventional concrete. 

Ruchi Chandrakar et.al (IRJET-2017)The requirement for locally manufactured building material has been 

emphasized in many countries. Environmental problems can be issued due to dumping of waste materials. Waste 

can be used for production of new products as an admixture so that natural resources are used more efficiently and 

the environment is protected from waste deposits. The industrial marble stone generate both solid waste and stone 

slurry. Stone slurry generated from industries up to 15-20% of total final products during processing. There are 

several reuse and recycling solution for industrial waste. The industrial wastes are dumped to the ground for 

improving their fertility property of soil. In this study total 42 cubes were casted. Marble product are mixed in 

concrete mix M-20 in different percentage (5%, 10%, 15%, 20%, 25%, and 30%) by weight. The cement was 

replaced by marble powder. After curing (7 and 28 days), cubes were tested. The replacement of cement with 10% 

of marble powder gives the maximum compressive strength at both 7 days and 28 days curing period. It was found 

that marble dust available at every processing plant in huge quantity and its cost is very less compared to cement. So 

with the replacement of cement by marble dust a cost effective concrete can be achieved. 

 

II. MATERIAL USED 

2.1 Cement:OPC of 43 Grade confirming to IS:8112-1989 was used in the investigation. The specific gravity of 

cement was 3.16 
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2.2 Coarse Aggregate:Crushed stone metal with a maximum size of 20 mm from a local source having the 

specific gravity of 2.7 conforming IS383-1970 was used. 

2.3 Fine Aggregate:Locally available river sand passing through 2.36 mm IS sieve conforming to grading zone-II 

of IS383-1970 was used. The specific gravity of fine aggregate was 2.54. 

2.4 Marble Dust Powder:One of the major wastes produced in the stone industry during cutting, shaping and 

polishing ofmarbles is marble dust powder. During this process, about 20-30% of the process marble is turninto the 

powder form. The Specific gravity of  MDP is 2.63. 

SPECIFIC GRAVITY 2.63 

COLOR White 

FORM Powder 

SIEVE 0.90mm 

ODOUR Odorless 

 

2.5 Ceramic Waste: Ceramic waste  are the waste generated during the process of dressing and polishing of 

ceramic tiles. It is estimated that about 15-30% of the daily production in the ceramic industry goes as waste. 

 

TABLE 1.(CEMENT VS MDP) 

CHEMICALCOMPOSITION 

(CEMENT) 

Average   

(%) 

 CHEMICALCOMPOSITION 

(MDP) 

Average   

(%) 

Lime (CaO) 63.5  Lime (CaO) 68.6 

Silica(SiO2) 21  Silica(SiO2) 3.89 

Alumina(Al2O3) 5.5  Alumina(Al2O3) 2.785 

Iron Oxide(Fe2O3) 3.25  Iron Oxide(Fe2O3) 0.6 

Magnesia 2  Chromium Oxide 0.24 

Sulphur Trioxide (SO3) 2  Zinc Oxide 0.20 

Soda and Potash 1  Titanium Oxide 0.55 

Physical Form Powder  Physical Form Powder 

Colour Grey  Color White 
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FIG.1: MARBLE DUST POWDER                                FIG.2: CERAMIC WASTE 
 

2.6 Water: Fresh portable water is free from concentration of acid and organic substance is used for mixing the 

concrete and curing. 

. 

III. TESTS PERFORMED 

3.1 Casting of Specimens  

The test program considered the casting and testing of concrete specimens of cube (150mm) and (150x300mm). The 

specimen was casted for M25 grade of concrete using OPC(43 grade), Natural River sand and natural aggregates 

(12.5mm–20mm) with replacement of marble dust powder and ceramic waste. Each three numbers of specimens 

made to take the average value. The Specimens demoulded after 24hrs.The specimens were allowed to the curing 

periods.  

3.2 Testing of Specimen  

Testing of specimen was shown  

 

FIG.3 -  COMPRESSIVE TESTING MACHINE 
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3.2.1 Compressive Strength  

Total 24 cubes were casted. For each mix, 6 number of cubes of size 150mm×150mm×150mm were casted (14days 

and 28days) and tested using Compression Testing Machine(CTM). The specimen placed on the platform of the 

CTM. The load applied gradually until the failure stage. The ultimate load noted and calculated the compressive 

strength of corresponding specimen. 

3.2.2 Split Tensile Strength  

The split tensile strength is another method for determiningperformance of concrete under tensile stress and also 

givesits progressive cracking pattern. 

 

                         

FIG.4 – SPLIT TENSILE STRENGTH TEST 

 

IV. RESULTS AND DISCUSSION 

The test results of concrete specimen and materials are discussed as below: 

TABLE 2. 

PROPERTIES TEST METHOD CEMENT MDP STD. LIMITS 

NORMAL 

CONSISTENCY 

VICAT 

APPARATUS 

7mm 6mm 5-7mm(from bottom) 

FINENESS SIEVE TEST 4% 9.45% <10% 

SOUNDNESS LE-CHATELIER 8mm 9mm <10mm 

 

4.1 Compressive Strength 

The Compressive Strength of cubes with various percentages of MDP and ceramic waste were tested. Compressive 

Strength results of specimens presented in Table 2 and Table 3. The compressive strength at 14 days and 28 days are 

mentioned below.  

TABLE 3. 
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REPLACEMENT BY 

WEIGHT 

DAYS COMPRESSIVE 

STRENGTH (N/MM
2
) 

AVERAGE (N/MM
2
) 

 

0% 

 

14 

17.78 
 

22.79 
27.81 

21.92 

 

5% 

 

14 

25.39  

26.78 28.17 

25.96 

 

10% 

 

14 

30.22  

29.55 28.89 

30.12 

 

15% 

 

14 

29.12  

29.73 28.98 

31.10 

 

TABLE 4. 

REPLACEMENT BY 

WEIGHT 

DAYS COMPRESSIVE 

STRENGTH (N/MM
2
) 

AVERAGE (N/MM
2
) 

 

0% 

 

28 

24.76 
 

25.37 26.15 

25.20 

 

5% 

 

28 

29.39  

28.5 27.17 

28.96 

 

10% 

 

28 

32.22  

31.41 30.89 

31.12 

 

15% 

 

28 

33.12  

32.55 32.58 

31.950 
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FIG.5 – COMPRESSIVE STRENGTH AT 14 DAYS 

 

FIG.6 – COMPRESSIVE STRENGTH AT 28 DAYS 
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4.2 Split Tensile Strength 

From the results Split Tensile Strength exhibited the highest strength at 15% . The Split Tensile strength for 5% 

increases in 8.82%, when compared to control specimen. The Split Tensile strength for10%, and 15% increases in 

14.70%, and 20.56%respectively. But for 20%, strength decreases. So 15% replacement is the best proportion for 

split tensile strength. 

 

V. CONCLUSIONS 

From the present investigation on the effect of partial replacement of cement with MDP and aggregate with 

ceramic waste in concrete, the following conclusions were drawn: 

1. Increase in the compressive strength of hardened concrete up to 10% replacement of cement by MDP and 

aggregate by ceramic waste.  

2. Increase in the split tensile strength test upto 15% replacement. 

3. Use of these waste materials leads to sustainable development in construction industry. 

4. To save the environment, MDP and ceramic waste may be used as better partial substitute as a replacement 

of cement and aggregate in concrete. 

5. Reduction in the cost of concrete mix. 

6. Reduction in the usage of cement and natural aggregate. 
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