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ABSTRACT 

The challenge for the civil engineering community in the near future will be to realize projects in harmony with the 

concept of sustainable development, and this involves the use of high-performance materials produced at reasonable 

cost with the lowest possible environmental impact. Portland cement concrete is a major construction material 

worldwide. Unfortunately, the production of  Portland cement releases large amounts of CO2 into the atmosphere, 

and because this gas is a major contributor to the greenhouse effect and the global warming of the planet, the 

developed countries are considering very severe regulations and limitations on the CO2 emissions.it is imperative 

that supplementary cementing materials be used to replace large proportions of cement in the concrete industry, and 

the most available supplementary cementing material is marble powder, a by-product of marble dressing industries. 

To considerably increase the utilization of Marble powder that is otherwise being wasted, and to have a significant 

impact on the production of cement. Size of paver block used is (15cmx15cmx7.5cm) for testing. The work is carried 

out in the form of comparison between plain concrete, Marble powder concrete and Fly ash cement concrete(that 

has been studied in minor project). 

Keyword: Marble chips, Marble powder, Aggregate, Paver blocks. 

I.  INTRODUCTION 

Block paving is a commonly used decorative method of creating the pavement or hard standing. The main benefit of 

blocks over other materials is that individual blocks can later be lifted up and replaced. This allows for remedial work 

to be carried out under the surface of the paving without leaving a lasting mark once the paver block  have been 

replaced.Blocks are typically made of concrete or clay, though other composite materials are also used. There are many 

different laying patterns that can be achieved using block paving. The most common of these is the herring bone 

pattern. Pavers come in a number of styles, shapes and tones. Pavers manufactured from concrete go well with flag 

,brick and concrete walkways or patios. Marble is a metamorphic rock composed of recrystallized carbonate minerals, 

most commonly calcite or dolomite. Marble is typically not foliated, although there are exceptions. In geology, the term 

"marble" refers to metamorphosed limestone, but its use in stonemasonry more broadly encompasses 

unmetamorphosed limestone.  Marble is commonly used for sculpture and as a building material.Marble chips 

(White Limestone) are mostly made up of calcium carbonate, which is an alkaline compound. Being alkaline, it reacts 

with hydrochloric acid to produce calcium chloride, water and carbon dioxide. Calcium chloride is white, water and 

carbon dioxide are colorless.Marble Dust Powder is a metamorphic rock composed of recrystallized carbonate 

minerals, most commonly calcite or dolomite. Marble may be foliated. Geologists use the term "marble" to refer to  
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metamorphosed limestone; however, stonemasons use the term more broadly to encompass un-metamorphosed 

limestone. 

II. MATERIAL USED  
 

 Cement 

A cement is a binder, a substance used for construction that sets, hardens, and adheres to other materials to bind them 

together. Cement is seldom used on its own, but rather to bind sand and gravel (aggregate) together. Cement mixed with 

fine aggregate produces mortar for masonry, or with sand and gravel, produces concrete. Portland cement consists 

essentially of compounds oflime (calcium oxide, CaO) mixed with silica(silicon dioxide,SiO2) and alumina (aluminum 

oxide,Al2O3). 

 

 Coarse Aggregate 

Uncrushed gravel or stone which is the result of natural dis integration and crushed gravel or stone are usually called as 

coarse aggreagate. Coarse aggregate are stone that are retained on 4.75 mm sieve. Nearly all natural aggregate 

originated from bedrock. The many properties of aggregate depend on the properties of the parent rock itself. There are 

3 kind of rock namely igneous rock, sedimentary rock & metamorphic rock. Shape of coarse aggregate is difficult to 

describe but is the vital property affecting the workability of concrete and also its strength and durability. 

 

 Fine Aggregate 

Fine aggregates generally consist of naturals and or crushed stone with most particles passing through a 3/8-inch sieve. 

Natural gravel and sand are usually dug or dredged from a pit, river, lake, or seabed. Sand is amixture of small particles 

of grains & minerals which passes under 9 mm sieve & it is used for construction purposes like mixing in concrete & 

farming works etc. There are two types of sand like river sand & manufactured sand. the stone dust is also a fine 

aggregate which is crushed from coarse aggregates through crushing machines, nowadays manufactured sand is rocking 

in the city because its eco friendly & low in cost. 

 

 Marble Powder 

Marble powder is produced from processing plants during the sawing and polishing of marble blocks and about 25% of 

the processed marble is turn into powder form. Disposal of the marble powder material from the marble industry is one 

of the environmental problems worldwide today. Marble Dust Powder is a metamorphic rock composed of 

recrystallized carbonate minerals, most commonly calcite or dolomite. Marble may be foliated. Geologists use the term 

"marble" to refer to metamorphosed limestone; however, stonemasons use the term more broadly to encompass un-

metamorphosed limestone. India being the topmost exporter of marble, every year million tons of marble waste form 

processing plants are released. 

 

 Marble Chips 

Marble chips (White Limestone) are mostly made up of calcium carbonate, which is an alkaline compound. Being 

alkaline, it reacts with hydrochloric acid to produce calcium chloride, water and carbon dioxide. Calcium chloride is 

white, water and carbon dioxide are colorless. Large lumps of marble chips are crushed to smaller and all impurities are 

removed from it. Due to its glistening feature, it can be used in beautifying any landscape and also as building material 

for sculpture. Premium White Marble Chips, prized for its many uses has been quarried for thousands of years. The 

Romans and Greeks used it for sculpting and architecture. 

 

 

III. METHODOLOGY 

 

 A preliminary study on compressive strength and abrasion resistance using different proportions of Marble 

Powder 25 percent by weight of cement & Marble chips are 25% by weight of aggregate. In the present study, 

experimental concrete slabs of size 150mm x150mm, in thickness of 75mm, both with PCC(control concrete) and  
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with experimental material we Marble Powder CONCRETE PAVER are cast and tested for deflection by FWD 

after 07 & 14 days of curing. 

 Tests were also conducted for abrasion resistance and longterm compressive strength.The long term compressive 

strength test was carried out to study if there is any reduction in strength due to possible degradation of the waste 

material in the concrete’s alkaline environment. 

 

IV. MANUFACTURING PROCESS 

 

Preparation of plain concrete.(M25)Grade 

 All the required tests are performed on the materials. 

 2 paver moulds of M25 grade (1:1:2). 

 Before casting the charge in the moulds the slump cone test is performed on the fresh charge to find the 

workability of concrete. 

 Size of the mould is (15cm x15cm x7.5cm ) for paver block. 

 2 moulds are filled with that charge. 

 After final setting time (10 hours) these moulds are opened  and immersed in water for curing. 

Preparation of Marble Powder Concrete paver block 

 All the required tests and reading are taken before mixing. 

 All the calculations related to the quantity of  material is calculated first. 

 In our project 2 moulds are being replace by 30% part of cement by marble powder by its weight. 

 And 2 moulds are being replace by 30% part of cement by marble powder by its weight with 25% of marble 

chips replaced by aggregate by  weight of aggregate 

 Just  similar to plain concrete charge water is added in the sufficient amount. 

 The volume of the charge by its as compare to plain cement concrete charge gets more due to the entrapped 

air in it. 

 Proper temping should  be done to remove the most untrapped air from charge. 

 All the moulds should be casted . 

After the final setting time of marble concrete concrete paver block.these moulds are opened and immersed in water for 

curing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1 Manufacturing Process 
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Figure 4.2 Vicat Apparatus Test 

 

 

V. OBSERVATION AND RESULT 

 

Impact Test For Aggregate:- 

Table 5.1: Impact test values of aggregate 

S.no. Description 
Sample no. 1(wt.in 

grams) 

Sample no. 2(wt.in 

grams) 

1 
Weight of surface dry sample passing 16mm sieve and 

retained on 12.5mm sieve(w1) 
706 714 

2 Weight of fraction passing 2.36 mm sieve after test (w2) 93 112 

3 
Weight of fraction retained on 2.36mm sieve after the test 

(w3) 
613 602 

 AIV (%)= w2/ w1x100 13.1 15.6 

 

Result :- average value of aggregate  impact test=15.6 + 13.2=14.3% 

                                                                                    2 

Impact Test For Marble Chips :- 

 

Table 5.2: Impact  test  values of  marble chips 

S.no. Description 
Sample no. 1(wt.in 

grams) 

Sample no. 2(wt.in 

grams) 

1 
Weight of surface dry sample passing 16mm sieve and 

retained on 12.5mm sieve(w1)  
710 715 

2 Weight of fraction passing 2.36 mm sieve after test (w2)  147 129 

3 
Weight of fraction retained on 2.36mm sieve after the test 

(w3)  
583 586 

 
AIV (%)= w2/ w1x100  20.47 18.04 

 

Result :- average value of aggregate impact test = 18.04 + 20.47 = 19.44% 

                                                                                         2 
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Initial and final setting time :- 

Table5.3:- Above table shows the initial and final setting time of cement and amrble powder 

Serial no. 
Initial setting time 

 
Final setting time 

Cement 27 minute 480 minute 

Marble powder 30 minute 500 minute 

 

Compression Test Result :- 

Table5.4:- Above table shows the compared results b/w plain,Fly ash & Marble residue cement concrete 

Number of days 
Plain concrete 

(MPa) 

Fly ash cement 

concrete (MPa) 

Marble powder 

cement concrete  

(MPa) 

Marble chips 

cement concrete 

(MPa) 

7 days 21.70 27.00 23.55 18.60 

14 days 28.75 33.50 30.00 26.50 
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Figure 5.1 The above graph shows the comparison b/w plain, fly-ash and marble residue concrete 

 

0

5

10

15

20

25

30

35

40

7 day 14 day

plain concrete

flyash concrete

marble powder concrete

marble chips concrete

 
Figure 5.2 The Above graph shows the comparison b/w plain, fly-ash and marble residue concrete 
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VI. CONCLUSION  

 

The following inferences are made from this study MARBLE RESIDUE CEMENT CONCRETE PAVER made with 

addition of MARBLE RESIDUE :- 

 

 To minimize the cost of construction with usage of marble powder which is freely or cheaply available. 

 The replacement of 25% of cement with waste marble powder increase compressive strength. 

 More importantly to realm of saving the environmental pollution by cement production. 

 From the above study it can be concluded that the waste marble chips can be used in concrete production 

as a coarse aggregate with fully replacement with natural aggregate 

 Upon cost analysis result it is proved that the marble concrete proves more economical at rate of around 

7.44% than concrete made with conventional coarse aggregate 
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