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ABSTRACT: The present study work was carried out to 

determine the effect of marble powder and fly ash on the 

strength properties of concrete grade M25 by partial 

replacement of cement with marble powder and fly ash. 

Marble powder and fly ash both are byproducts or waste of 

marble industries and coal thermal plant respectively. So to 

reuse of these by-products and to fulfill the objectives of the 

dissertation the cement is replaced by marble powder and 

fly ash in the percentage of 0%, 4%, 8%, 12%, 16%and 20% 

in present study work. The three strength properties of 

concrete are determined in experimental work namely 

compressive strength, split tensile strength and flexural 

strength at the curing age of 7days and 28 days respectively. 

After the experimental work, it was found that the 12% 

replacement of cement by marble powder and fly ash 

enhance the compressive, split and flexural strength 

properties of concrete as compared to the ordinary M25 

grade concrete. The test result also shows the possibility 

about the reuse of byproduct or waste in construction line 

especially in concrete manufacturing to enhance the 

strength properties of concrete as well as to control the 

different kind of pollution which is originated by these type 

waste or byproduct. 

Key words: Marble powder, Fly ash, Compressive strength, 

Split tensile strength and Flexural strength. 

 

I. INTRODUCTION 

Concrete is very oldest and most utilizable construction 

material in the world mainly due to its long durability, high 

compressive strength and ability to carry extreme weather 

condition. It can be moulded in any desired shape according 

to need. The key ingredients of concrete are cement, fine 

aggregate and coarse aggregate with a desired quantity of 

fresh water. During the manufacturing of cement (an 

ingredient of concrete) a lot of environmentally hazardous 

gases are originates in the surrounding areas which can harm 

the environment as well as human being health. So to control 

the environmental pollution due manufacturing of cement 

and to control the manufacturing quantity of cement in 

construction line a trend is going on from past years that 

replacement of cement by byproduct like byproduct of 

marble industries in the form of marble powder, by-product 

of coal thermal power plant in the form fly ash etc. The use 

of these type of byproduct is the best way to save the natural 

resources like marble, coal etc. as well as to control the 

environmental pollution which was caused by these 

byproduct or waste materials. So to fulfill the requirements of 

dissertation an experimental work was carried out to 

determine the effect of waste material or byproduct like  

 

marble powder and fly ash on the strength properties of M25 

grade concrete by partial replacement of cement with marble 

powder and fly ash in the proportion of 0%, 4%, 8%, 12%, 

16%and 20%. 

 

II. MATERIALS 

2.1 CEMENT: 

Ordinary Portland Chetak cement grade 43 manufactured by 

Birla Corporation Limited has been used in this dissertation 

work.  It was purchased from village Barwa, Haryana. In the 

concrete laboratory of our institute different Cement related 

tests were carried out to find out the physical properties of 

cement. The physical properties related to cement are given 

in table no.2.1. 

 

TABLE 2.1 PHYSICAL PROPERTIES OF CEMENT 

CEMENT 

PROPERTIES 

    TEST 

RESULT

S 

SPECIFIE

D VALUE 

AS PER 

IS:8112-

1989 

cement Consistency  (%) 33 ---- 

Specific gravity 3.15 3.15 

Initial setting time 

(minutes) 

38 >30 

Final setting time 

(minutes) 

259 <600 

Compressive strength 

(N/mm
2
) 

(i)  3 days 

(ii) 7 days 

(iii)28days 

 

 

25.10 

36.60 

48.90 

 

 

 

>23 

>33 

>43 

Soundness (mm) 1.00 10 

Fineness of Cement (%) 5 10 

Colour Grey ---- 

Physical shape  Powder ---- 

 

2.2 SAND: 

The river sand which is passed through the 4.75 mm sieve 

and confirming the requirements of IS: 383-1970 Zone –II 

has been used in this investigation work as a fine aggregate. 

The sand was purchased from the Village- Choudharywas, 

District – Hisar (Haryana) from a building material supplier 

shop. The properties of sand or fine aggregate is given in 

table no. 2.2 
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TABLE 2.2 PROPERTIES OF SAND OR FINE 

AGGREGATE 

S.NO. PHYSICAL 

PROPERTIES 

RESULTS 

1 Specific gravity of 

sand 

2.60 

2 Fineness modulus of 

sand 

2.76 

3 Surface moisture 1% 

4 Grading Zone-II as per  

IS: 383-1970 

 

2.3 COARSE AGGREGATE: 

Coarse aggregates were purchased from the Village – 

Choudharywas, District – Hisar (Haryana) from a Building 

material shop. Maximum 20mm sized aggregates were used 

in the experimental work to fulfill the requirements of the 

dissertation. The different properties related to coarse 

aggregates are given in table no. 2.3. 

TABLE 2.3 PROPERTIES RELATED TO COARSE 

AGGREGATE 

S.NO. PHYSICAL 

PROPERTIES 

RESULTS 

1 Specific gravity of 

Coarse Aggregate 

2.59 

2 Fineness modulus of C. 

A. 

6.99 

3 Water Absorption 1.15 % 

4 Toughness 10.73% 

5 Physical Shape Angular 

6 Free moisture content Nil 

 

2.4 MARBLE POWDER: 

To achieve the target of investigation work marble powder 

was purchased from a building material shop of District 

Hisar, Haryana. It was white in colour. The physical and 

mechanical properties of marble powder are given in table 

2.4  

TABLE 2.4 PHYSICAL PROPERTIES OF MARBLE 

POWDER 

SR.NO. CHARACTERISTICS RESULT 

1 Color White 

2 Physical shape Powdered 

3 Specific Gravity 2.72 

4 Fineness  9% 

2.5  FLY ASH: 

Fly ash obtained from Rajiv Gandhi Thermal Power Plant 

was used in this dissertation work. It is the byproduct of coal 

combustion industries. Fly ash of class F confirming IS 3812-

1981 in grey colour has been used in dissertation work. Rajiv 

Gandhi Thermal Power Station located at khedar in Hisar 

district, Haryana India. Different properties of fly ash are 

given in table 2.5. 

TABLE 2.5 - PHYSICAL PROPERTIES OF FLY ASH 

SR. 

NO. 

CHARACTERISTICS RESULTS 

1 Color Dark Grey 

2 Physical shape Powdered 

3 Specific gravity 2.49 

4 Fineness  8.5% 

 

2.6 WATER: 

Potable water with pH value 7.8 has been used in this 

dissertation work for mixing of concrete ingredients and also 

for curing of concrete. It confirming the requirements of IS: 

456-2000.  

 
FIG. (I) CONCRETE INGRADIENTS AND 

ADMIXTURES 

 

III. MIX PORPORTION 

TABLE 3.1- MIX PROPORTION FOR MARBLE 

POWDER AND FLY ASH BASED CONCRETE MIX 

M

I

X 

MP

& 

F

A 
(%) 

Wat

er  

(kg) 

Ceme

nt 

(kg) 

C.A. 

(kg) 

Fine 

Agg. 

(kg) 

M.P. 

(Kg) 

Fly 

Ash 

(Kg) 

M

 1 

0 15 33.45

0 

86.9

7 

55.8

6 

0 0 

M

 2 

4 15 32.11

2 

71.0

0 

40.6

2 

0.66

9 

.669 

M

 3 

8 15 30.77

4 

71.0

0 

40.6

2 

1.33

8 

1.33

8 

M

 4 

12 15 29.43

6 

71.0

0 

40.6

2 

2.00

7 

2.00

7 

M

 5 

16 15 28.09

8 

71.0

0 

40.6

2 

2.67

6 

2.67

6 

M

 6 

20 15 26.76

0 

71.0

0 

40.6

2 

3.34

5 

3.34

5 

 

IV. EXPERIMENTAL RESULT 

TABLE 4.1 – COMPRESSIVE STRENGTH 
Mix       

Designatio

n 

Percentage 

of 

M.P. & F.A. 

Compressive 

strength at 

7day 

(N/mm
2
) 

Compressive 

strength at 

28days 

(N/mm
2
) 
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MX1 0 20.22 30.82 

MX2 4 19.26 29.40 

MX3 8 21.40 31.63 

MX4 12 23.18 33.85 

MX5 16 19.92 29.62 

MX6 20 15.78 24.96 

 
GRAPH 4.1(A) – COMPRESSIVE STRENGTH AT 7DAYS 

 
GRAPH 4.1(B) - COMPRESSIVE STRENGTH AT 28 

DAYS 

 

TABLE 4.2- SPLIT TENSILE STRENGTH 

Mix       

Designa

tion 

Percentag

e of M.P. 

& F.A. 

split tensile  

strength at 

7days 

(N/mm2) 

Average split 

tensile  strength 

at 28days 

(N/mm2) 

MX1 0 1.89 3.54 

MX2 4 1.65 3.28 

  MX3 8 1.96 3.80 

MX4 12 2.24 

 

4.12 

MX5 16 1.91 3.49 

MX6 20 1.51 2.69 

 
GRAPH 4.2(A)-SPLIT TENSILE STRENGTH AT 7DAYS 

 
GRAPH 4.2(B)-SPLIT TENSILE STRENGTH AT 28 

DAYS 

 

TABLE 4.3- FLEXURE STRENGTH 

Mix       

Designati

on 

Percentage 

of M.P. & 

F.A. 

flexural 

strength at 7 

days(N/mm
2
) 

flexural 

strength at 28 

days(N/mm
2
) 

MX1 0 3.55 6.52 

MX2 4 2.96 5.92 

MX3 

 

 

8 3.84 7.11 

MX4 12 4.73 8.59 

MX5 16 3.26 6.81 

MX6 20 1.62 4.14 

 

 
GRAPH 4.3(A)-FLEXURE STRENGTH AT 7 DAYS 
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GRAPH 4.3-FLEXURE STRENGTH AT 28 DAYS 

 

V. CONCLUSION 

(i)The results obtained from the present study indicates that it 

is feasible to replace the cement by marble powder and fly 

ash for enhancing the strength characteristics of concrete 

M25 grade, thus the marble powder and fly ash can be used 

as an alternative material for the production of concrete. 

(ii)It may prove as a solution for the waste disposal problems 

and to minimize the cost of construction because it is 

available easily in a wide range and in cheap rate as 

compared to cement. 

(iii)Up to the 12% replacement of cement with marble 

powder and fly ash increase the compressive strength of 

concrete at curing age of 7days and 28 days respectively. By 

the analysis, it was found that about 12% replacement of 

cement by marble powder and fly ash gives 15%and 10% 

more compressive strength as compared to the M25 grade 

traditional concrete at 7days and 28 days examination of the 

compressive strength of concrete. After that more addition of 

marble powder and fly ash gradually decrease the 

compressive strength characteristics of concrete. 

(iv)The split tensile strength of concrete is increased with the 

addition of marble powder and fly ash up to12% replacement 

with cement. Further addition of marble powder and fly ash 

like 16% and 20% resulted in a decrease in split tensile 

strength of concrete mix. However the split tensile strength 

for the concrete mix containing 12 % replacement of marble 

powder and fly ash by weight of cement increased about 16% 

split tensile strength of concrete as compared to control mix 

at 28 days testing of concrete. 

(v) The flexural strength of concrete mix containing 12% 

replacement of marble powder and fly by weight of cement 

in M25 concrete mix provide similar trend obtained from 

compressive strength and split tensile strength of concrete. 

The flexural strength increased about 31% at the 12% 

replacement of cement by marble powder and fly ash in 

concrete mix M25 as compared to the 0% replacement of 

cement by marble powder and fly ash in concrete M25 grade. 

After that further increase in the percentage of marble 

powder and fly ash in concrete mix decreases the flexural 

strength of concrete as compared to the control mix.  

(vi)From compressive strength test, splitting tensile strength 

and flexural strength test it can be concluded that the best 

proportion of marble powder and fly ash are 12% by weight 

of cement for both the curing age of 7days and 28 days.    

 

 

VI. FUTURE SCOPE 

(a)The effect of replacement of cement by marble powder 

and fly ash in different percentages other than this 

dissertation can be investigated in future. 

(b)The durability studies of concrete containing marble 

powder and fly ash can be taken up in further investigations. 

(c)The marble powder and fly ash can be used for 

development of self-compacting concrete in future 

investigation. 

(d)The further experimental work can be done by changing 

other substitution materials and their combinations with 

Cement. 

(e)The effect of replacement of cement by marble powder 

and fly ash can be checked on the high grade of the concrete 

mix like M30, M40, and M50 etc. 

(f)In future investigation marble powder and fly ash can be 

replaced with sand to determine the different strength 

properties of concrete. 
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