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Abstract: Marble is generally used as building material 

from ancient time. It requires adequate environmental 

disposal techniques. Recycling waste without good 

management can also cause problem to environment 
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greater than the it’s by-product. Marble dust is a 

product of waste from production of marble. A large 

amount of waste is generated from cutting, polishing 

processes. So from this one fourth of the marble mass 

is lost in dust form and its inadequate for environment. 

Leaving these waste to environment cause problem 

such as alkalinity, affects the trees and also human 

body etc. It can be used as admixture in concrete and 

also as a replacement material in concrete with sand to 

improve strength of concrete with utilization of waste. 

It ca be also used as filler material in cement and as 

binding material also. The production of cheaper and 

durable concrete and also reduction of mining 

operation. This review shows the compatibility of 

replacement of waste marble dust with sand or with 

cement to attain economy and environmental problem.   

Keywords: concrete, marble dust, environmental 

problems, sand 

 
1. Introduction 
Concrete is mostly used as a material for construction work 

and consist cementing material and aggregate in relevant 

proportion. India, around 60 lacs tons of waste are released 

from various marble processing, cutting etc. Waste from 

marble industry is utilized as fine constituents in concrete with 

replacement with sand. Marble waste dust is generally related 

to problem caused to environmental problem which are dust 

dangles in air, flies and deposition on vegetable and crop. 

Other side sand requires for making concrete require mining 

operation which exhaust natural resources. To overcome this 

problem, marble dust is one solution which is replaced to 

some extent in concrete with sand. 

One of the solutions for reduction is to use the waste powder 

in material of building itself. Some possibilities of using waste 

marble powder in mortar and concrete results strength and 

workability compared with conventional mortar and concrete. 

The waste from such industry causes environmental problems 

and affects soils property also. Problems encountered are: 

 It directly imparts it’s significance on the property of 

land due to porosity reduction, water absorption, rate of water 

percolation etc. 

 Dried WMD can also affect such that, it becomes air 

borne and cause high air pollution. Regarding to occupational 

health problem, it also affects machines and equipment’s 

installed in industrial areas. 

 Water quality also affected in rainy weather, and 

reducing storage capacities and aquatic life is also damaged. 

Objective  

Industrial waste use is utilized generally as substitute 

constitute in partially or fully materials.  WMP (waste marble 

powder) is associated with environmental risk, so their proper 

disposal has become a problem and attracted a lot of attention 

of the environmentalists in the previous years. For proper 

disposal of such marble waste, recycle technique is playing 

predominant role. Without the proper disposal of this powder 

material, the resulting stockpiles would cause major health 

risks for the public and the environment. Therefore, paper’s 

objective is to study the possibility to incorporate marble 

waste powder as filler aggregate material in concrete and also 

in brick products with negligible compromises in the 

properties of the final product and  reducing the hazardous 

effects of Marble dust. And also other object is utilization of 

waste marble powder with replacement of sand and 

comparing compressive, tensile and flexural strength. 

I. M

aterial Properties 

Physical properties of marble dust are as shown in table 1 and 

chemical compositions are as shown in table 2. 

                Table 1: Physical Properties 

Color White 

Form Powder 

Odor Odorless 

Source: Aalok D. saklakale, 2014[4] 

Table 2: Chemical Compositions 

Oxide compounds Marble Dust 
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(Mass %) 

Silicon dioxide 28.30 

Aluminum oxide 0.47 

Ferrous oxide 9.75 

Calcium oxide 40.40 

Magnesium dioxide 16.25 

Density (g/cm3) 2.80 

Source: Aalok D. saklakale, 2014 [4] 

2. Mix Design of Concrete 

M25 grade was designed according to IS method (IS 10262-

2009) shown in table 3. 

Table 3: Mix design of concrete 

Material M 25 grade 

Cement 350 kg/m
3
 

Sand 860 kg/m
3
 

Filler material 

(aggregate) 

1096 kg/m
3
 

Water 168 lit. 

w/c ratio 0.48 

 

3. Methodology 

Four concrete specimens were prepared for checking the 

effect of replaced industrial waste marble dust with sand as an 

aggregate to check strength and properties of concrete. The 

cement used for this test was OPC 43 grade. The waste comes 

out from the marble industry can be directly used as a material 

which replace with sand. The size of Coarse Aggregate is 20 

mm generally. Fine sand is used for study generally passing 

through 4.75mm sieve. Standard mechanical mixer is used a s 

mixer. The mixing is generally done for 2 minutes. Shake 

table vibrator is used for compaction. Upper surface of 

concrete is levelled and surface becomes finished smooth.  

 

 Properties of control concrete and concrete with marble dust:  

A. Workability- Slump test (ASTM C - 1437) 

Concrete slump is used for measurement of workability 

mostly of fresh concrete. Generally, use for measurement of 

the consistency of the concrete. Consistency is nearly related 

to term workability. This is a term which describes the state of 

fresh concrete. The ease at which concrete flow is described 

as workability. It describes concrete wetness. it is mainly 

affected by consistency i.e. more w/c or wet mixture has more 

workability than dry mixer. 

B. Compressive Strength Test (ASTM C - 109) 

 Compression test of concrete is measured by cube 

testing machine. 

 The specimen for each sample is mixed properly and 

sample is tested in cube testing machine. 

 Compression test is generally done for measurement 

of strength of concrete.  

 Two types of specimen are used i.e. cubes and 

cylinder. 

C. Flexural-Strength Test (ASTM C - 78) 

 Flexural strength is measure of tensile strength of 

cocncrete.it is generally used for unreinforced beam or slab. 

 It is also called modulus of rupture and it is 

determined by standard test method ASTM C 78 which is also 

called third point loading and other is centre point loading. 

 Flexural MR is about 10 to 20 % of compressive 

strength depends on type and size of aggregate and also 

replacement %. 

 

D. Splitting Tensile Strength Test (ASTM C - 496) 

 It is standard test to determine tensile strength of 

concrete in indirect way. The concrete is not usually to direct 

tension because of its low tensile strength and it will also 

cause bending effect. 

 In this test we use same amount of replacement as we 

use in upper  test to determine tensile strength of concrete 

 A specimen is placed in cube testing machine and 

plywood plate is provided before testing of concrete. 

 

3. Literature Review 

Literature review is the core of the review paper. Following 

are some literature review from various national and 

international journals on use of marble dust in concrete in 

different ways. 

 

Hashan sahel et al.  studied cement replacement with waste 

marble. He uses it as an aggregate in production of concrete. 

He concludes that marble powder as a fine aggregate reduces 

workability. When 15% to 75% natural sand was replaced 

with marble dust, the compressive strength increased by 20 % 

to 25% same as for tensile strength. [3] 

Hasan A. Mohamaiden et al. carrying out a study on 

possibilities on using marble powder and silica fume 

separately. It use as a replacement of cement and mortar. 

Replacement at 0%, 55, 10%, 15%, 20%, 30%, 50% by 

weight were investigated. He concluded that up to 15% 

marble powder increase strength near to 31%. [4] 

R.C. chipa et al. studied marble powder effect as constituents 

in a concrete as affine by decreasing partially amount of 

natural sand which are responsible for compressive as well as 

for flexural strength of concrete. From test, it is conclude that 

marble powder decreases mechanical strength of concrete. [2]
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Ankit Nileshchandra Patel et al. studied use of stone waste 

in concrete. It is done by replacing stone waste with Ordinary 

Portland cement. It is replaced by 0%, 10%, 20%, 30%, 40% 

by concrete’s weight. Results shows optimum content of stone 

waste is 30%. [5]
   
 

Aalok D. Sakalkale et al. studied the replacement of sand 

with marble dust partially and fully in the proportion of 0% 

25% 50% 100% and its effect on properties of concrete were 

investigated. He conducted different test like slump test, 

compressive test and tensile test. The test value is 50% which 

indicate 50% replacement of WMD with sand can be done.
 
[1]

  
 

Baboo Rai et al. studied effect of marble powder and 

granules as constituents of fines in concrete by partially 

reducing quantities of cement as well as other conventional 

fines has been studied. Partial replacement of cement and 

usual fine aggregate by varying percentage of marble powder 

reveals that increased WMD or WMG results increased in 

workability and compressive strength.
 
[8]

  
 

Prof. P.A. shirule et al. studied environmental problem 

caused by leaving waste marble dust from industry. She 

replaced marble dust from industry with cement in 0%, 5%, 

10%, 15%, 20% with cement and check the strength of 

concrete such as tensile and compressive strength and found 

that up to 10% replacement of waste marble dust in concrete 

with cement is suitable.
 
[9] 

Taner kavas et al. studied marble dust generated generated 

from industries and crushed brickshave been used as a cement 

replacement material. They perfume test to determine volume 

expansion, setting time, compressive strength and flexural 

strength of mortar was determined. They concluded that use 

of MD in combination with CB seems to be very challenging, 

due to satisfactory properties of the blended cement as well as 

the low cost and availability of material. [6]
  
 

Abdulla anwar et al. studied suitable modification in 

compressive strength by replacement of cement with ceramic 

waste and marble dust. In this research cement has been 

replaced by CWP and WMD accordingly 0%, 5%, 10%, 15%, 

20%, 25%, 30%, 35%, 40%, 45%, 50% by weight of concrete 

of M20 grade. They conclude that waste marble powder up to 

20% can be replaced and ceramic waste can be replaced with 

cement is 30%.  [7]
  
 

4. Conclusion 

From the above literature reviews, following conclusions can 

be made. 

1. Marble dust fineness is more, so it is considered that 

it has good cohesiveness property with adding of super 

plasticizers, provided that water to cement ratio was just 

adequate. 

2. Marble dust is free because it’s waste material. So 

overall cost material is very cheap in building construction. 

3. It is useful in reducing mining operation for sand 

which exhausts natural resources. Marble dust can be replaced 

with sand in proportions. 

 

 

 

 

 

4. Use of waste marble dust has no effect on 

mechanical properties. 

5. Generally replacement of WMD with sand is from 20 

to 50% for better property of concrete. 

6. It is also used in clay based product and also used as 

a binding material for concrete. 

7. Marble waste’s filler effect on cement hydration is 

causes reduction of the porosity. Use of marble dust 

effectively can reduce porosity of hardened concrete. 
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