
 

July 2017, Volume 4, Issue 07                                                                                                JETIR (ISSN-2349-5162)  

JETIR1707003 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 11 

 

 

EXPERIMENTAL INVESTIGATION OF PARTIAL 

REPLACEMENT OF CEMENT WITH MARBLE DUST 

AND RICE HUSK ASH IN MORTAR 

Amruta V. Kadu
1
, Dr. S. G. Makarande

2
, N. P. Shende

3
 

1
Pursuing M-Tech in Structure, BDCOE, SevagramWardha 

2
Associate Professor and

3
Assistant Professor Dept. of Civil Engineering, 

BDCOE,Sevagram, Wardha, India  

 

Abstract-This paper presents the study of mortar using Rice Husk Ash and Marble Dust. The problems of disposal of the Marble Dust and 

RHA are also sort out to some extent. Compressive strength test are conducted on Marble Dust and RHA mortar. The mortar with RHA and 

marble Dust in various percentage, then properties like compressive strength are studied. Compressive Strength Test will carry for all the mix 

proportions and for all the replacement For compressive strength test will testing for 7, 14 and 28 days for all the replacements. The 

studygiving comparative results for mortar compressive strength test. In this project we use mortar proportion 1:3, 1:4 and 1:5. 
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I. INTRODUCTION: 
     The marble has been commonly used as a building material since ancient times. Disposal of the waste materials of the marble industry, 

consisting of very fine powders, is one of the environmental problems worldwide today. In India, natural river sand (fine aggregate) is 

traditionally used in mortars. Now-a-days the cost of material is increasing so if we use the waste material in the production of the mortar so we 

decrease the price. Wastes from marble industries are being released from marble cutting, polishing, processing and grinding. Exposing the waste 

material to the environment directly can cause environmental problems 

     Rice Husk Ash (RHA) is an agricultural waste product, and how to dispose of it is a problem to waste mangers. While mortar today has 

assumed the position of the most widely used building material globally. The ash collected was sieved through BS standard sieve size 75μm and 

its colour was grey. There is an increasing importance to preserve the environment in the present day world. This material is actually a super 

pozzolan. RHA use in the civil construction field may be a best solution to its disposal as waste on the environment. Both waste material using 

partial replacement of cement in mortar. 

 

II. LITERATURE REVIEW 
BabooRai, Khan Naushad (2011) studied the influence of marble powder in cement concrete mix. In this paper the effect of use of marble 

powder and granules has been studied by partially replacing with mortar and concrete constituents. And check the different properties like 

relative workability and compressive and flexure strengths. By partial replacing the constitution it reveals that increased waste powder or waste 

marble granules ratio result in increased workability and compressive strengths of the mortar and concrete. [1] 

Shirule et al: studied the ―Partial Replacement of cement with Marble Dust Powder‖. It can be concluded that for M20 grade concrete The 

Compressive strength of Cubes are increased with addition of waste marble powder up to 10% replace by weight of cement and further any 

addition of waste marble powder the compressive strength decreases. The Split Tensile strength of Cylinders are increased with addition of waste 

marble powder up to 10% replace by weight of cement and further any addition of waste marble powder the Split Tensile strength decreases.[2] 

Harunur&Keramatinvestigated the ―durability of cement mortar in presence of Rice Husk Ash (RHA)‖. The strength and durability of mortar 

with different replacement level (0%, 10%, 15%, 20%, 25% and 30%) of Ordinary Portland Cement (OPC) by RHA is investigated .It is 

concluded from the paper that the mortar incorporating rice husk ash is more durable than OPC mortar up to 20% replacement level. [3] 

Maurice &Godwininvestigated the effects of partially replacing OPC with RHA . It is concluded that Adding RHA to concrete resulted in 

increased water demand, increase in workability and enhanced strength compared to the control sample. This results show that an addition of 

RHA from 5-10% will increase the strength. [4] 

Kartini& Mahmud reported on the ―Improvement on Mechanical Properties of Rice Husk Ash Concrete with Super plasticizer‖. Without 

super plasticizer RHA concrete attained lower compressive strength than that of the control due to the higher amount of water for similar 

workability. RHA concrete improves the durability of concrete. It is concluded from the paper that by adding super plasticizer to the RHA mixes, 

higher replacement levels are possible. Concrete containing up to 30%RHA can attain strength of 30 N/mm2 at 28 days. [5] 

DaoVan&PhamDuypresented several key properties of high strength concrete using RHA. RHAs obtained from two sources: India and 

Vietnam. India RHA was much better than that of the Vietnam RHA. The acceptable content is 10% to replace for cement with an acceptance of 

reduction in compressive strength. It is concluded that Rice husk is an abundant waste generated from agriculture product in Vietnam. 

Investigations in manufacturing high quality RHA in Vietnam is necessary.[6] Ramezanianpour&khaniinvestigated ―The effect of rice husk 

ash on mechanical properties and durability of sustainable concretes‖. RHA replaced with cement by weight are 7%, 10% and 15%. Results show 

that concrete incorporating RHA had higher compressive strength, splitting tensile strength and modulus of elasticity at various ages compared 

with that of the control cement concrete. In addition, results show that RHA as an artificial pozzolanic material has enhanced the durability of 

RHA concretes and reduced the chloride diffusion.[7] 
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III. MATERIALS USED: 

        Under this experimental investigation, following materials are using which are given as below:- 

 Cement 

 Sand 

 Rise husk Ash (RHA) 

 Marble Dust 

 

A. Cement: Grade: 43 

        Type: Ordinary Portland Cement 

Table 1:- Properties of Cement: 

Sr. No. Physical Properties Value 

1 Specific gravity 3.14 

2 initial setting time 155 

3 Final setting time 270 

4 Standard consistency 33% 

B. Fine Aggregates: 
       The material which passed through I.S. Sieve No. 4.75mm is termed as fine aggregates. The source for fine aggregate used is form natural 

river bed. The fine aggregate used which have specific gravity of 2.62. 

C. Rice Husk Ash: 
Table 2:-Properties of Rice Husk Ash 

Sr. No. Particulars Properties 

1 Colour Gray 

2 Shape Texture Irregular 

3 Mineralogy Non Crystalline 

4 Particle Size < 45 micron 

5 Odour Odourless 

6 Specific Gravity 2.3 

7 Appearance Very fine 

D. Marble Dust: 
Table 3:- Properties of Rice Husk Ash 

Sr. No. Properties Value 

1 Colour White 

   

2 Form Powder 

   

3 Specific Gravity 2.64 

   

IV. RESULT AND DISCUSSION: 
Table:- Compressive Strength: 
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Observation: 
     From this graph we can concluded that, the compressive strength of 1:3 proportion of mortar for mix proportion 10% of rice husk ash and 

marble dust is maximum than control mix. 

     The strength increased as compare to control mix. After increasing the percentage of RHA & MD in mortar the strength is reduced. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Observation: 
     In this graph we can see that the 10% of rice husk ash and marble dust the compressive strength is maximum than the control mix. After that 

increase the percentage of rice husk ash and marble dust the compressive strength is reduced. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Observation: 
       In this graph we can see that the 10% and 15% of rice husk ash and marble dust the compressive strength is maximum than the control mix. 

After that increase the percentage of rice husk ash and marble dust the compressive strength is reduced. 
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Observation: 
       From the above results we found that the compressive strength is better with replacement at 10%RHA and 20% MD. 

 The strength of mix proportion at 7 days is decreased as compared to control mix.
 

 The strength of mix proportion at 14 days is increased as compared to control mix.
 

 The strength of mix proportion at 28 days is increased as compared to control mix
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Observation: 
      From the above results we found that the compressive strength is better with replacement at 5% and 15% of RHA and MD 

 The strength of mix proportion at 7 days is increased as compared to control mix.
 

 The strength of mix proportion at 14 days is increased as compared to control mix.
 

 The strength of mix proportion at 28 days is increased as compared to control mix
 

 

 
Observation: 
       From the above results we found that the compressive strength is better with replacement at 5% of RHA and 15% of MD and, 10% RHA and 

20% MD. 

 The strength of mix proportion at 7 days is increased as compared to control mix.
 

 The strength of mix proportion at 14 days is increased as compared to control mix.
 

 The strength of mix proportion at 28 days is increased as compared to control mix
 

 

V. CONCLUSION: 
1. The rice husk ash and marble dust waste can be utilized in mortar and hence solve a potential disposal problem and might be cost effective 

because this material is available in waste. By use of this aspect we can convert waste into wealth. 

2. The compressive strength of cube with addition of 10% of Rice Husk Ash and Marble Dust is maximum than the compressive strength of 

control mix. 

3. The compressive strength of cube for 14 days and 28 days with addition of 10% RHA and 20 % MD is maximum than the compressive 

strength of control mix, but 7 days of compressive strength is minimum than the control mix. 

4. The use of rice husk ash and marble dust in construction might be cost effective because the RHA is by product of agricultural so its cost is 

negligible and MD waste is available at halt the rate of cement. 

5. Increasing the proportion of marble dust 20% gives higher compressive strength but gives adverse effect for rice 
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