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ABSTRACT 
The advancement of concrete technology can reduce the consumption of natural resources and energy sources 

and lessen the burden of pollutants on environment. Presently large amounts of marble dust are generated in 

natural stone processing plants with an important impact on environment and humans. This project describes 

the feasibility of using the marble sludge dust in concrete production as partial replacement of cement. In 

INDIA, the marble and granite stone processing is one of the most thriving industry the effects if varying 

marble dust contents on the physical and mechanical properties of fresh and hardened concrete have been 
investigated. Slump and air content of fresh concrete and absorption and compressive strength of hardened 

concrete were also investigated. Test results show that this industrial bi product is capable of improving 

hardened concrete performance up to 10%. In the present work A series of laboratory experiments was 

conducted to find the fresh properties of concrete like flow ability and passing ability and also the testing on 

hardened concrete is also done to find compressive strength, split tensile strength, and flexural strength of 

concrete with several percentage of marble powder. The effects of marble powder on these properties are 

studied with the partial replacement of cement in 0%, 5%, 10%, 15%, 20% and 25%. 

 

 

1. INTRODUCTION 
 

Self compacting concrete (SCC) is an innovative concrete that does not require vibration for placing and 

compaction. It is able to flow under its own weight, completely filling formwork and achieving full 

compaction, even in the presence of congested reinforcement. The hardened concrete is dense, homogeneous 

and has the same engineering properties and durability as conventionally vibrated concrete (CVC). Self 

Compacting Concrete offers a rapid rate of concrete placement, with faster construction times and ease of flow 

around congested reinforcement. The elimination of vibrating equipment improves the environment on and near 

construction and precast sites where concrete is being placed, reducing the exposure of workers to noise and 

vibration. The improved construction practice and performance, combined with the health and safety benefits, 

make SCC a very attractive solution for both precast concrete and civil engineering construction. Marble is a 

metamorphic rock composed of recrystallized carbonate minerals most commonly calcite or dolomite. Marble 
may be foliated. Geoygists use the term marble to refer to metamorphosed limestone. Marble is commonly used 

for sculpture and as a building material. marble powder was collected from the dressing and processing unit . It 

was initially in wet from after that it is dried by exposing in the sun and finally sieved by IS -90 micron sieve 

before mixing in concrete. These day marbles are widely used in construction work. A large amount of waste is 

generated during sawing, grinding and polishing process. The result is that the marble waste which is 20% of 

total marble quarried has reached as high millions of tons. Generally the marble wastes are being dumped in 

any nearby pit or vacant space near the marble processing industries, although notified areas have been marked 

for dumping the same. This leads to increased environmental risks as dust pollution spreads alongside for a 

large area. In the dry season, the dust dries up, floats in the air, flies and deposits on crops and vegetation. In 

addition, the deposition of such generated huge amount of fine wastes certainly creates necrotic ecological 

conditions for flora and fauna changing landscapes and habitats. The accumulated waste also contaminates the 

surface and underground water reserves. Now a day’s marble waste is one of the causes of environmental 
problems around the world. Therefore, max. Utilization of marble waste in various industrial sectors, especially 

the construction, agriculture, glass and paper industries would help to protect the environment. Concrete is the 

most widely used construction material in the civil construction work because of its high structural strength and 

stability. 
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2. CONSTITUENT MATERIALS USED  
 

The constituent materials used are cement, fine aggregate, coarse aggregate, stone dust and water. The 

recommended materials have been described below. 

 

Cement 

Various types of cement can be used in concrete with stone dust. The cement should be fresh, free from foreign 

matters and of uniform consistency. Usually ordinary Portland cement is used in normal conditions.  

 

Fine Aggregate 

The most common fine aggregate used in concrete is sand. The sand should be clean, hard, strong and free from 

organic impurities and deleterious substances. It should be capable of producing a sufficiently workable mix 

with a minimum water-cement ratio. 

 

Coarse Aggregate  

The aggregates are formed due to natural disintegration of rocks or by artificial crushing of the rock or gravels. 

The properties of coarse aggregate are chemical and mineral composition, spectrographic description, specific 

gravity, hardness, strength, physical and chemical stability, pore structure and color. Some other properties of 

the aggregate not possessed by the parent rocks are particle size and shape, surface texture and absorption etc. 
All these properties may have a considerable effect on the quality of concrete in fresh and hardened states. 

 

Marble Powder  
Marble is a metamorphic rock which results from the transformation of a pure limestone. The purity of the marble 

is responsible for its colour and appearance. Marble powder is produced from the marble processing plants during 

the cutting, shaping and polishing. 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 specific gravity of marble is 

2.52. Local available Marble powder used as Partial replacement of fine aggregate in concrete. 

 

Water 

Mixing water should be fresh, clean and potable. Water should be free from impurities like clay, loam, soluble 

salts which lead to deterioration in the properties of concrete. Potable water is fit for mixing or curing of 

concrete. 

 

3. MIX DESIGN 
 

Mix proportion of concrete mix 

 

S.
No. 

 

Mix 
Designa

tion 

Percent

age 
replace

ment 

 

W/P 
ratio 

Total 

Binder 
(kg/cum) 

 

Cement 
(kg/cum) 

Marble 

powder 
(kg/cum) 

Coarse 

aggregat
e 

(kg/cum) 

Fine 

aggregate 
(kg/cum) 

 

Water 
(liter/cum) 

 

S.P.(1.5%) 
(kg/cum) 

1 M-X0 0 0.36 500 375 0 741.69 955.12 180 5.62 

2 M-X1 5 0.36 500 350 25 741.69 955.12 180 5.25 

3 M-X2 10 0.36 500 325 50 741.69 955.12 180 4.87 

4 M-X3 15 0.36 500 300 75 741.69 955.12 180 4.5 

5 M-X4 20 0.36 500 275 100 741.69 955.12 180 4.125 

6 M-X5 25 0.36 500 250 125 741.69 955.12 180 3.75 
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4. TESTING OF SPECIMENS 

 
 Fresh properties test conducted are Slump flow test(Total spread and T50 time), L-Box Test, J-Ring 

Test and V-Funnel Test 

 The cubes were tested in compression testing machine after 7 and 28 days with uniformly increasing 
loads capacity compression testing machine. The loading was transmitted from loading machine to the 

specimen by rigid steel plates placed on both above and below the specimen. The load was applied 

until needle started deflecting backward after crushing of the specimen and the last reading was noted.  

 The beams were tested in a frame having varying capacity with two point load test. The specimens 

were divided in three parts equally and two point loads were kept at the end of middle third part of 

specimen and the load was applied through cylindrical iron piece kept below the dial gauge. 

 The cylinders were tested in compression testing machine with uniformly increasing capacity 

compression testing machine. The test consists of applying a compressive line load along the opposite 

generators of a concrete cylinder placed with its axis horizontal between the compressive platens 

 

5. RESULT ANAYLSIS 

 
Acceptance criteria of Self-compacting concrete 

Method Unit Typical range of values 

Mini mum Maxi mum 

Slump Flow 

by Abram 

Cone 

Mm 650 800 

T50cm Slump 

Flow 

Sec 2 5 

J-Ring Mm 0 10 

V- Funnel Sec 6 12 

Time increase at V- 

funnel at T5minuts 

Sec 0 3 

L-box (h1/h2) 0.8 1.0 

U-box (h1-h2)mm 0 30 

 

 Slump flow and T50 test: It has been observed that, on addition of waste marble powder, the filling 
ability of SCC by Slump flow test, T50cm test found to be increasing with increase in percentage of 

waste marble powder. 

Slump flow and T50 test 

 

Sr. No. 

 

Mix Designation 

 

Type of Mix 

Slump (mm) T50cm Slump Flow (sec) 

600-750 mm <6 sec. 

1 M-X0 M-30(0% MP) 655 4.5 

2 M-X1 M-30(5%MP) 660 4.1 

3 M-X2 M-30(10%MP) 675 3.7 

4 M-X3 M-30(15%MP) 695 3.2 

5 M-X4 M-30(20%MP) 702 3.1 

 6 M-X5 M-30(25%MP) 705 3.0 

 

 Passing ability Test: The passing ability of SCC by V-Funnel, J-Ring test and L-Box test also found 

to be increasing with increase in percentage of waste marble powder. 
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V-funnel, L-box and J-ring Test 

 

Sr. 

No. 

Mix 

Designation 

Type of Mix V-Funnel (sec) L- Box {h2/h1)           J-Ring 

 8-12 sec. 0.8-1 3-10 (mm) 

1 M-X0 M-30(0% MP) 10.8 0.82 9.5 

2 M-X1 M-30(5%MP) 9.6 0.85 8.8 

3 M-X2 M-30(10%MP) 8.7 0.88 8.1 

4 M-X3 M-30(15%MP) 8.2 0.90 7.2 
5 M-X4 M-30(20%MP) 7.9 0.92 6.3 

6 M-X5 M-30(25%MP) 7.5 0.92 5.8 

 

 Compressive Strength Tests: The compressive strength was conducted on various specimens as per 
the guidelines given in IS 516-1959.Compressive strength of cube at 7 days and 28 days are shown in 

table  

 

Mix Designation 7-Days Compressive 

Strength(N/mm2) 

28-Days Compressive 

Strength(N/mm2) 

M-X0 
20.49 36.12 

M-X1 22.2 38.1 

M-X2 22.68 38.18 

M-X3 23.05 38.35 

M-X4 22.69 37.43 

M-X5 21.48 36.595 

 

 
Compressive strength comparison of 7days and 28 days 

 

 Flexure Strength Test: Although the concrete is not designed to resist tension, the knowledge of 

tensile strength of concrete is of value in assessing the load at which crack will start appearing in 

concrete. Flexural Strength of specimen at 7 Days, 14 days and 28 days are shown in Table  

 

Mix Designation 7-Days Flexural 

Strength(N/mm2) 

28-Days Flexural 

Strength(N/mm2) 

M-X0 3 3.77 

M-X1 2.94 4.88 

M-X2 3.24 5.04 

M-X3 3.37 5.35 

M-X4 3.62 5.09 

M-X5 3.22 4.72 
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Flexural Strength Test Graph of 7days and 28 days 

 

 Split Tensile Strength Test: The split tensile strength of concrete was conducted on various mixes as 

per guidelines of IS 516-1970.Split Tensile strength of 7 and 28 days are shown in Table  

 

Mix Designation 7-Days Split Tensile 
Strength(N/mm

2
) 

28-Days Split Tensile 
Strength(N/mm

2
) 

M-X0 2.2 3.37 

M-X1 2.24 3.67 

M-X2 2.23 3.8 

M-X3 2.45 3.98 

M-X4 2.71 4.36 

M-X5 2.15 3.48 
 

 
Split Tensile Strength Test Graph of 7days and 28 days 

 

6. CONCLUSION 

 
A series of laboratory experiments was conducted to find the fresh properties of concrete like Workability and 

also the testing on hardened concrete is also done to find compressive strength, split tensile strength, and 

flexural strength of concrete with several percentage of marble powder. The effects of red mud and quarry 

stone on these properties are studied. The following are the conclusions that can be drawn from the 

experimental investigation: 

 It has been observed that, on addition of waste marble powder, the filling ability of SCC by Slump 
flow test, T50cm test found to be increasing with increase in percentage of waste marble powder. 

 The passing ability of SCC by V-Funnel, J-Ring test and L-Box test also found to be increasing with 

increase in percentage of waste marble powder. 

 As shown per the results the values of strength in compressive strength test for 7 days, 14 days and 28 

days are increases for the marble powder content 0%, 5%, 10% , 15% and 20% but it is then decreased 

for the marble content of  25%. 

 As shown per the results the values of strength in flexural strength test for 7 days and 28 days are 

increases for the powder content 0%, 5%, 10% , 15% and 20% but it is then decreased for the marble 

content of  25%. 
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 As shown per the results the values of strength in Split Tensile strength test for 7 days and 28 days are 

increases for the powder content 0%, 5%, 10% , 15% and 20% but it is then decreased for the marble 

content of  25%. 
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