
          International Research Journal of Engineering and Technology (IRJET)              e-ISSN: 2395-0056 

                Volume: 07 Issue: 12 | Dec 2020                 www.irjet.net                                                                              p-ISSN: 2395-0072 

 

© 2020, IRJET      |       Impact Factor value: 7.529      |       ISO 9001:2008 Certified Journal       |     Page 2087 
 

Experimental Analysis of Costing and Strength in Developing of Green 

Concrete from Fly Ash 

JUNAID1, FAIYAZ AZAM2 

1PG Student, Construction Technology & Management, Al-Falah School of Engineering & Technology, Al-Falah 
University, Haryana, India 

2Assistant Professor of Engineering Department, Al-Falah School of Engineering & Technology, Al-Falah University, 
Haryana, India 

---------------------------------------------------------------------------***---------------------------------------------------------------------------
ABSTRACT: In the ongoing days concrete assembling and 
usage is getting exceptionally enormous particularly in 
creating nation like India. India is the second world biggest 
nation which produce concrete so now daily's green solid 
developments are all the more generally utilizing and it is fit 
for manageable advancement portrayed by utilization of 
block dust and so on to decrease use of concrete and 
environmental benevolent . It wood ash industrial squander 
quarry residue would be sensible in development ventures 
and there will be decrease in contamination by these new 
advancements in concrete.  
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I. INTRODUCTION 

Green cement is an expression that given to a solid that 
have further advances taken in a blend plan and position 
to assemble a reasonable structure a long life cycle with a 
low preservation surface. With rising attention to the 
general population, industry and government in 
manageable turn of events, natural assessment in 
development is getting more significant. Society and the 
social changes that have happened on the planet have put 
unquenchable requests on development industry 
regarding the world's material and vitality assets. The 
development business must address certain considerable 
issues during the time spent accomplish supportable 
development as it eat up critical assets and majorly affects 
the earth. 

As of late India has taken a significant activity on building 
up the foundations, for example, express thruways, spans, 
power ventures and mechanical development and so on, to 
meet the necessities of globalization, in the development of 
structures and different structures solid assumes an 
indispensable job in a huge quantum of cement is being 
expend.  

Green cement has nothing to do with shading. Its not in 
green shading. It is idea of thought condition into solid 
creation a remittance for each stage from crude materials 
build over the plan to basic structure, development and 
administration life. Green cement is every now and again 
likewise reasonable to deliver. Waste can be utilized to 
deliver new item or can be utilized as an admixture so 
common sources are utilized more proficiency and nature 
is protected from squander store. To keep away from 
contamination and abatement the waste material, the 
current examination is done.  

II. LITERATURE SURVEY 

1. Patel Ankit Nileshchandra  Prof. Jayeshkumar 
Pitroda (2013) clarify the chance of utilizing stone waste 
residue in solid creation as the fractional substitution of 
concrete and for diminishing removal and contamination 
hurts. He replaces OPC and PPC concrete by Fly Ash block 
squander dust in the range 40% and half by weight for M-
25 Grade concrete. They likewise assess mechanical 

 0% of test on tear rigidity 
test for 28 days. Taking everything into account the 
outcomes he found that split elasticity expanded up to 
30% supplanting of stone waste in OPC and 20 % 
substitution of stone waste in PPC.  

2. Ms. Monica C. (2013) Carried out provisional 
investigation on green cement and portray the property of 
cement and its quality with the utilization of waste 
materials. She portrayed with respect to green cement in 
which we can diminish contamination in environmental 
factors by receiving fitting extent of materials like concrete 
so we can improve solidness of cement under the serve 
condition. Examinations that 8 to 10% of the world's 
complete co2 emanations occur by manufacturing. 

3. Garg Chirag and Jain Aakash (2014) complete 
investigation on green cement to avoid the contamination 
and reuse the material. He depict that green cement is a 
tremendous substituent of the concrete since it utilizes the 
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waste items and invigorate strength and than typical 
cement by taking standard materials for green so by 
utilizing solid development. He saw that 0.9 huge amounts 
of co2 delivered per tones from concrete assembling we 
can diminish co2 discharge from environment. Green 
cement perform investigational concentrate on green 
cement. 

4. Bambang Suhendro (2014) Cement and an Earth-wide 
temperature boost gas is unconstrained by squashing lime 
stone and dirts. He portrays the term green solid which is 
the utilization of waste material by supplanting of measure 
of concrete. He examine about condition contamination 
and its causes for this situation study. Presently a day's 
everybody is cognizant from the natural impacts and a 
worldwide temperature alteration which is being 
expanded day because of creation of the development 
materials explicitly in enterprises by day so now numerous 
nations are using waste materials and substitute it of 
further materials which generally use in making concrete 
yet to watch the correct quality in development.  

III. OBJECTIVE OF EXPERIMENTAL STUDY 

There are a few objects of this explore which are as per the 
following:  

 For receiving the extent of assets which can grow 
great quality with least utilization of concrete  

 To accomplish economy in development ventures.  
 To decrease the usage of concrete in development 

ventures.  
 To make eco-accommodating condition.  
 To limit the contamination brought about by 

assembling concrete.  

IV. EXPERIMENTAL METHODOLOGY 

MATERIALS USED: 

Fine Aggregates: The segment from 4.75mm to 150 
micron is term as fine total.  

Coarse Aggregates: The segment from 80 mm to 4.75 mm 
is named as fine total. It is gives the quality in concrete.  

Cement: This material is the spine of development 
ventures. Its utilized as a basic material which gives 
quality in concrete. We had embraced OPC 43 Grade 
concrete in this investigational study. The sort one is 
picked by IS: 269-1976 which is utilized for general solid 
structures. 

Fly Ash: Fly Ash is passing through sieve of 90 micron & 
density is 1.45 g/cm3. 

A mix of m25 grade was structured according to Indian 
standard code and the equivalent was utilized to the test 
tests. The structure blend extent is as per the following: 

 

Table-1 Design Mix Proportion 

Mix Proportions: 

Conventional Concrete – 1: 1: 2  

10% Replacement – 0.9: 1: 2  

20% Replacement – 0.80: 1: 2  

30% Replacement- 0.70: 1: 2  

40% Replacement – 0.60: 1: 2  

50% Replacement – 0.50: 1: 2  

60% Replacement – 0.40: 1: 2  

70% Replacement – 0.30: 1: 2 

  Fine  Course Water Cement 

By Weight 
(Kg) 800.94 1087.75 191.6 383.2 

By Volume 2.090 2.838 0.50 1.0 
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Table-2 Compressive Strength on Cubes at 7 Days 

 

Fig.-1 Bar Chart of Avg. Compressive Strength 

Partial 
Replacem
ent in 
Percenta
ge 

Ultima
te 
Load(k
N) 

Ultimate 
Compressive 
Strength(N/
mm2 ) 

Numbe
r of 
Specim
en 

Average(N/
mm2 ) 

0 495 22 1   

0 500 22.22 2 21.85 

0 480 21.33 3   

10 460 20.44 1   

10 445 19.77 2 20.36 

10 470 20.88 3   

20 340 15.11 1   

20 340 15.11 2 14.51 

20 305 13.55 3   

30 250 11.11 1   

30 250 11.11 2 11.25 

30 260 15.11 3   

40 185 8.22 1   

40 205 9.11 2 8.66 

40 195 8.66 3   

50 120 5.33 1   

50 125 5.55 2 5.7 

50 140 6.22 3   

60 65 2.88 1   

60 60 2.66 2 2.66 

60 55 2.44 3   

70 45 2 1   

70 40 1.78 2 1.99 

70 45 2.22 3   



          International Research Journal of Engineering and Technology (IRJET)              e-ISSN: 2395-0056 

                Volume: 07 Issue: 12 | Dec 2020                 www.irjet.net                                                                              p-ISSN: 2395-0072 

 

© 2020, IRJET      |       Impact Factor value: 7.529      |       ISO 9001:2008 Certified Journal       |     Page 2090 
 

 

Table-3 Split Tensile Strength on Cubes at 7 Days 

 

Fig.-2 Bar Chart of Avg. Tensile Strength 

 

Partial 
Replace
ment in 
Percenta
ge 

Ultim
ate 
Load(
kN) 

Ultimate 
Tensile 
Strength(N
/mm2 ) 

Numb
er of 
Speci
men 

Average(N
/mm2 ) 

0 144.62 2.046 1   

0 146.04 2.066 2 2.025 

0 138.68 1.962 3   

10 134.37 1.901 1   

10 125.75 1.779 2 1.874 

10 137.27 1.942 3   

20 96.13 1.360 1   

20 99.31 1.405 2 1.324 

20 85.25 1.206 3   

30 69.91 0.989 1   

30 69.13 0.978 2 0.978 

30 68.35 0.967 3   

40 50.54 0.715 1   

40 54.71 0.774 2 0.739 

40 51.39 0.727 3   

50 32.80 0.464 1   

50 34.49 0.484 2 0.492 

50 37.39 0.529 3   

60 17.10 0.242 1   

60 15.41 0.218 2 0.219 

60 13.99 0.198 3   

70 11.31 0.160 1   

70 10.46 0.148 2 0.161 

70 12.37 0.175 3   
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V. RESULTS & DISCUSSION 

Cost breakup is carried out for the optimal proportion of 
percentage of brick (Fly Ash) dust in concrete. The cost is 
compare to the conventional concrete.  

ECONOMIC FEASABILITY 

Cost of materials:  

 Cost of cement each bag = Rs. 325.00 
 Cost of sand (m3) = Rs. 866.20  
 Cost of Fly Ash (Kg) = Rs. 0.20 
 Cost of coarse aggregate (m3) = Rs. 560.40 

Cost Of Material of Normal Concrete/m3 

Description 
Cost 
(Rs) 

Quantity 
(Kg/m3) 

Cost of Material 
(Rs) 

Cement 6.5 383.2 2490.8 

Fly Ash 0 0 0 

Sand 866.2 800.94 433.61 
Course 
Aggregate 560.4 1087.75 277.08 

Total Cost     3201.49 

    Table-4 
 

Cost Of Material of 10% Partially replaced Concrete/m3 

Description 
Cost 
(Rs) 

Quantity 
(Kg/m3) 

Cost of Material 
(Rs) 

Cement 6.5 344.88 2241.72 

Fly Ash 0.2 38.32 7.66 

Sand 866.2 800.94 433.61 
Course 
Aggregate 560.4 1087.75 277.08 

Total Cost     2960.07 

  

Table-5 
 

 
Cost Of Material of 20% Partially replaced Concrete/m3 

Description 
Cost 
(Rs) 

Quantity 
(Kg/m3) 

Cost of Material 
(Rs) 

Cement 6.5 306.56 1992.64 

Fly Ash 0.2 76.64 15.32 

Sand 866.2 800.94 433.61 
Course 
Aggregate 560.4 1087.75 277.08 

Total Cost     2718.66 

  

Table-6 
 
 

 

Cost Of Material of 30% Partially replaced Concrete/m3 

Description 
Cost 
(Rs) 

Quantity 
(Kg/m3) 

Cost of Material 
(Rs) 

Cement 6.5 268.24 1743.56 

Fly Ash 0.2 114.96 22.99 

Sand 866.2 800.94 433.61 
Course 
Aggregate 560.4 1087.75 277.08 

Total Cost     2477.24 

 
  

 Table-7 
 

 
Cost Of Material of 40% Partially replaced Concrete/m3 

Description 
Cost 
(Rs) 

Quantity 
(Kg/m3) 

Cost of Material 
(Rs) 

Cement 6.5 230.04 1495.26 

Fly Ash 0.2 153.28 30.65 

Sand 866.2 800.94 433.61 
Course 
Aggregate 560.4 1087.75 277.08 

Total Cost     2236.60 

  
 

Table-8 
 

Cost Of Material of 50% Partially replaced Concrete/m3 

Description 
Cost 
(Rs) 

Quantity 
(Kg/m3) 

Cost of Material 
(Rs) 

Cement 6.5 191.6 1245.40 

Fly Ash 0.2 191.6 38.32 

Sand 866.2 800.94 433.61 
Course 
Aggregate 560.4 1087.75 277.08 

Total Cost     1994.41 
 
 

 

 Table-9 
 

 
Cost Of Material of 60% Partially replaced Concrete/m3 

Description 
Cost 
(Rs) 

Quantity 
(Kg/m3) 

Cost of Material 
(Rs) 

Cement 6.5 153.28 996.32 

Fly Ash 0.2 229.92 45.98 

Sand 866.2 800.94 433.61 
Course 
Aggregate 560.4 1087.75 277.08 

Total Cost     1752.99 

   

Table-10 
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Cost Of Material of 70% Partially replaced 
Concrete/m3 

Description 
Cost 
(Rs) 

Quantity 
(Kg/m3) 

Cost of 
Material (Rs) 

Cement 6.5 114.96 747.24 

Fly Ash 0.2 268.24 53.64 

Sand 866.2 800.94 433.61 
Course 
Aggregate 560.4 1087.75 277.08 

Total Cost     1511.58 
Table-11 

 

From the above Tables, its plainly shows that, we have supplanted concrete material by block dust rate shrewd and different 
materials like fine total and course total have been foreseen in same amounts. We have supplanted concrete amount by 
amounts of block (Fly Ash Brick) up to 10 to 70% and performed on Compression testing Machine (CTM) and we filed most 
practical amounts in 70% substitute. 

 

 

Fig.-3 Bar chart of cement Replacement 
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VI. CONCLUSION 

Based on this experiment on the compressive strength of 
concrete the following observations are made regarding 
the resistance of partially replaced Brick Dust. 
Compressive strength of concrete should be increase by 
the percentage of replacement up to 10% and replacement 
increased compressive strength become reduced. Cost of 
cement must become low from this project. 

VII. REFERENCES 

[1] Ms. Monica C. "Green Concrete: Using Industrial Waste 
of Marble Powder, Quarry Dust furthermore, Paper Pulp" 
International Journal of Engineering Science Invention 
ISSN (Online): 2319 – 6734, ISSN (Print): 2319 – 6726 
Volume 2 Issue10 PP.67-70 2013.  

[2] Bambang Suhendro Toward green cement for better 
practical condition 2nd International Conference on 
Sustainable Civil Engineering Structures and Construction 
Materials (SCESCM 2014) pp. 305-  2014.  

[3] Garg Chirag and Jain Aakash Green Concrete: Efficient 
and Eco-Friendly Construction Materials International 
Journal of Research in Building and Technology (IMPACT: 
IJRET) ISSN(E): 2321-8843; ISSN(P): 2347-  Vol. 2, 
Issue 2, PP. 259-264 2014.  

[4] Patel Ankit Nileshchandra Prof. Jayeshkumar Pitroda 
An Exploration Study On Stone Waste As Foregoing 
Alternatives For Green Concrete Worldwide Journal of 
Advanced Engineering Research and Studies E-ISSN2249–
8974 IJAERS Vol. II Issue III PP. 35-38 2013.  

[5] R. Ilangovana, N. Mahendrana and K. Nagamanib 2008. 
Quality and toughness properties of cement containing 
quarry rock dust as a fine total. APRN Journal pp. 20-26.  

[6]Sahu A.K., Sunil Kumar and Sachan A.K. 2003. Quarry 
dust Waste as a Fine total for concrete. The Indian Journal. 
PP. 845-848.  

[7] S. Marinkovic, V. Radonjanin, M. Male ' ˇsev, and I. 
Ignjatovic,' "Relative ecological evaluation of characteristic 
and reused total solid," Waste Management, vol. 30, no. 11, 
pp. 2255–2264, 2010.  

[8]A. D. Bhide and A. V. Shekdar, "Strong waste 
administration in Indian urban focuses," International 
Solid Waste Association Times (ISWA), no. 1, pp. 26–28, 
1998.  

[9] Rochak Pandey, Prof. M.C. Paliwal, Jatin Mehta, Jeet N 
Tiwari "Ideal halfway supplanting of concrete in concrete 
with squander marble dust in combination with super 
plasticizers" [Pandey*et al., 5(8): August, 2016] ISSN: 
2277-9655 IC™ Value: 3.00.  

[10] D.B. Desai1, A.K. Gupta1 and Pradeep Kumar2 Dr. J. J. 
Magdum College of Engineering, Jaysingpur1 Harcourt 
Butler Technological Establishment, Kanpur ISSN 2319-
5924 Vol 2, Issue 2, 2013, pp. 134-137.  

[11] M. Shahul Hamee1 and A. S. S. Sekar2 "properties of 
green cement containing quarry rock residue and marble 
sloppowder as fine total" ISSN 1819-6608 VOL. 4, NO. 4, 
JUNE 2009 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


