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Abstract: 

In India, currently a large amount of fly ash is generated mainly in thermal power plants with an 

imperative blow on environment and living organism Nowadays, in the framework of global 

production, one of the most critical strategies is the effective management of solid waste. Efforts 

are made to use garbage in an environmentally acceptable manner for constructive purposes in 

this project. This project deals with the study and utilization of fly ash aggregate in concrete. A 

detailed literature survey has been performed along with the objective of the study.  The present 

project is an attempt of observing fully replacement of fly ash material as a coarse and fine 

aggregate in M25, M30 concretes with Portland cement 43 grade with different percentage 

ratios. The fly ash taken from Ramagundam power plant and processed it as coarse aggregate 

and fine aggregate after mixing with cement in 15:85, 20:80 and 25:75 ratios. After adding 20% 

of water, the samples prepared as cubes and cylinders for compression tests and the comparisons 

proposed for the present study. The concrete cubes and cylinders were cast using flyash 

aggregates derived from the mentioned three cement fly ash proportions. To compare with 

controlled concrete at various curing times, the compressive and tensile strength tests were 

performed. 
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1.0 Introduction 

Concrete is a paste of cement, water and aggregates and in a couple of occasions are rocks. 

Water and concrete mix coats the floor of the excellent aggregates and the coarse aggregates. 

The glue gets begins picking up control and gets solidifies to shape the stone like mass called 

concrete through a framework known as hydration. Fly ash remains stays, which is furthermore 

named as "pounded fuel powder", is one of the waste development created by methods for coal 

start, and is built from the extraordinary flotsam and jetsam that are driven out of the heater 

along pipe gasses. Cinder that settles down the base of the heater is called rear slag Aggregates 

are utilized in an assortment of building and creation bundles. With regards to solid plans, 

aggregates are ideal or coarse flotsam and jetsam together with sands, beaten stones and rock 

which are mixed with the cement glue to shape a solid Mixture.  

Fly ash: Fly powder is a social affair of materials that can move basically in structure. It is the 

store left from expending coal. Fly powder flotsam and jetsam is a pozzolanic material. It is a 

finely-disconnected indistinguishable alumino-silicate with fluctuating proportions of calcium, 
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which when mixed with port land cement and water, will react with the calcium hydroxide 

released by the hydration of Portland concrete to convey diverse calcium-silicate hydrates (C-S-

H) and calcium-aluminate hydrates. Some fly soot with higher proportions of calcium will in like 

manner demonstrate cementitious lead by reacting with water to make hydrates without a 

wellspring of calcium hydroxide.  

 
Figure 1.1: Micrograph showing spherical fly ash particles 

Characterization of fly ash: 
Generation of cement is known to significantly affect the earth as CO2 outflows vitality 

utilization and normal asset consumption. In spite of the fact that, contrasted with other 

development materials, concrete is proficient in every one of these perspectives the huge volume 

of cement delivered overall builds its general effect Over the previous 3 decades, the generation 

of the cement has become quickly everywhere throughout the world. The generation of concrete 

worldwide is required to build three-overlap of the present an incentive by 2050 In the 

assembling procedure of cement, the fundamental wellsprings of emanations are burning of 

energizes and decay of limestone to CaO and CO2. For each one ton of clinker fabricated, 

around one ton of CO2 is discharged to the climate contributing 5-7% of worldwide 

anthropogenic CO2 emanations.  

2.0 LITERATURE REVIEW 

A literature assessment surveys books, articles and every other sources applicable to a particular 

issue, region of studies, or idea, and by means of so doing, affords an outline, precis, and 

essential assessment of those works in terms of the research trouble being investigated. Literature 

opinions are designed to offer an overview of sources you've got explored at the same time as 

discovering a specific topic and to demonstrate to our readers how your  studies fits inside a field 

of study. 

M. Wegian in (2010) studies the particular paper on effect of seawater for mixing and 

reestablishing on essential cement. In this article, the effects of mixing and mitigating concrete 

with seawater on the compressive, malleable, flexural and cement characteristics of concrete 

were inspected. Concrete mixes were set up by contrasting coarse aggregates, cement degrees 

and sorts. Six social events of cement mixes were mixed and assuaged in fresh water, six get-
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togethers were mixed and reestablished in seawater, while four get-togethers were mixed with 

new water and reestablished in seawater.  

S. BhanuPravallika, V. Lakshmi (2014) Inspected the evaluation of properties and sturdiness 

of fly ash debris concrete utilized in korean atomic power plants exhibited that the quality 

reasonableness of fly slag made in Korea is surveyed and the fundamental physical properties of 

fly ash blended cement and its toughness against essential drivers of maturing are checked 

through exploratory strategies. In view of the inner structure filling impact from the pozzolanic 

response of fly ash remains and the subsequent upgrades in mechanical execution in such 

territories as quality and salt harm obstruction, the solidness of fly ash blended cement is 

appeared to be unrivaled 

Amit Kumar Ahirwar (2015)The utilization of cement has as of late picked up prominence as 

an asset proficient, strong and financially savvy. A solid blend with fly ash debris can give 

ecological and monetary advantages. Fly Ash solid improves the usefulness, compressive 

quality, flexural quality and furthermore builds its pump capacity, sturdiness and solid wrapping 

up. It likewise diminishes erosion, soluble base silica response, sulfate response shrinkage as it 

diminishes its penetrability and seeping in concrete The transfer of fly cinder is a genuine natural 

issue 

A Z Muhammad nazrinakmal, (2017) Because of substantial creation of fly ash, a vast landfill 

region is required for transfer of this strong waste. Also, the coal business needs to spend in 

dealing with the waste transfer. Dumping of waste in bounty with no treatment would make 

negative impact condition, for example, arrive contamination, water contamination, air 

contamination and demolition to vegetation. In any case, these issues are conceivable to be 

stayed away from by using the fly ash debris underway of development material that would be 

advantage to the business and also network.  
3.0 METHODOLOGY 

Fly ash is exceedingly prescribed for mass concrete applications, i.e. extensive tangle 

establishments, dams and so forth. The Hungry Horse dam, Conyan ship dam and the Wilson 

dam, Hart well dam and sultan dam in Anantapur, half Fly ash debris for every basic component 

In India, a few segments of Rihand dam in UP and some piece of blasts in Bihar are a few 

models. 
 Fly ash can be utilized for the following: 

 Filling of mines,  

 Substitution of low lying waste land and deny dumps,  

Materials: 

Materials utilized in the fly ash concrete are 

 cement 

 fly ash 

Cement: 

Cement is a binder, a substance utilized for construction that sets, hardens and adheres to other 

materials to bind them together. Cement is utilized not often by own, but to bind with sand and 
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gravel. Cement mixed with sand produce mortar for masonry and cement mixed with sand and 

gravel produces concrete.   

Setting Time Tests: A self-assertive division has been set aside a few minutes of concrete as 

beginning setting time and last setting time It is hard to draw an unbending line between these 

two self-assertive divisions. For comfort, beginning setting time is viewed as the time passed 

between the minutes that the water is added to the cement, to the time that the glue begins losing 

its pliancy. The last setting time is the time passed between the minute the water is added to the 

concrete, and the time when the glue has aggregately lost its versatility and has accomplished 

adequate immovability to oppose certain clear weight. In real development managing cement 

glue, mortar or concrete, certain time is required for blending, transporting and putting. Amid 

this time cement glue, mortar, or cement ought to be in plastic condition.  

Table 3.1: Setting Time of Cements 
Particulars Ordinary Portland 

cement 

Rapid Hardening Low Heat Cement 

Initial Setting time not 

less than 

30 30 60 

Final setting time not 

more than 

600 600 600 

 

Slump test: 

Slump test the mold for the example is as the frustum of a cone of base measurement 20cm, top 

distance across 10cm and tallness 30 cm. The interior surface of the form is altogether cleaned, 

and put on a smooth, level inflexible and nonabsorbent surface, the shape being solidly held set 

up when it is being filled. The shape is loaded up with new cement in flour layers, each roughly 

one fourth of the stature of the form. Each layer will be consistently disseminated over the cross 

area of the shape and for the second and resulting layer will enter into the basic layer. After the 

best layer has been rodded, the solid is hit off level with a trowel so form is precisely filled. The 

shape is expelled from the solid by bringing it gradually up in a vertical bearing. 

Table: Comparison of Slump value of controlled concrete and fly ash aggregate concrete 

Material Control Concrete FLY ASH Aggregates 

Slump Value 

(CM) 

4 10:90 12.5: 87.5 15:85 17.5: 82.5 

6 7 8 8 

 

Fineness test: Fineness is the mean size of concrete grain. Fineness test is done to quantify the 

mean size of cement grain. The better the cement the surface territory for hydration will be vast 

and it expands the quality of concrete. Be that as it may, the fineness fluctuates in various sorts 

of cement 
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Table: Sieve analysis of fine aggregates 

Sieve designation Wt. retained on 

Sieve (gm) 

% age 

passing 

10mm 0 89 

4.75mm 16 82.3 

2.36mm 82 77.4 

1.18mm 150 75.02 

 

From the results obtained water absorption for optimal mix percentage is 10.9%.It is lesser then 

the standard value of 12%.And also observed that for maximum strength only a good water 

absorption obtained. The following figure shows the variation of water absorption with 

compressive strength of brick. 

Formation of fly ash pellets- pelletization: 

The materials are used like cement; fly ash and water are used to produce the fly ash pellets. 

Water is used as the binding material to react and helps the aggregate to gain good strength. 

After the formation of fly ash pellets they are classified into coarse aggregate and fine aggregates 

by performing sieve analysis test. From the sieve analysis aggregates of required size are taken 

and used for casting the specimens. With disc type pelletizer the pellet size distribution is easier 

to control. The small grains are formed initially and are subsequently increased of size particle 

by disc type pelletization. The disc pelletizer size is 0.75m diameter and side depth of the disc as 

0.50 m, it is fixed in a flexible frame with adjusting the angle of the disc as 35 to 55° and to 

control for the rotate disc in vertical manner should have a varying speed as 35 to 55 rpm. In cold 

bonded method fly-ash pellets are made in order to increase the strength of the pellet 

water/cement ratio is provided 0.3 and above (by weight). 

Mix design:  

The preparation of concrete with fly ash pellets is made as that of conventional concrete. But the 

changes in the mix design must be done to corresponding to the changes in the densities of the 

coarse aggregates. Here are the list of materials utilized along with their quantity and the final 

mix design. 

(i) Cement                    = 410 kg/m3  

(ii) Fine Aggregate       = 721 kg/m3 (Fly ash fine aggregate) 

(iii) Coarse Aggregate = 1038 kg/m3 (Fly ash coarse aggregate)  

(iv)Water                     =205 kg/m3  

(vi) Water cement ratio = 0.5 
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4.0 RESULTS AND COMPARISONS: 

Fly ash, the fine particulate waste material produced by pulverized coal-based warm power 

station, is an ecological toxin, it can possibly be an asset material. Therefore hardware and 

strategies ought to be prepared to do viably blending solid materials containing the biggest 

indicated aggregates to deliver uniform fly ash remains added to 15%, 20%, 25% blends of the 

has demonstrated that the blending of cement and water into a glue before consolidating these 

materials with aggregates can expand the compressive quality of the subsequent cement.  

M25 grade compressive strength:  

Tableshows compressive strength concrete 

Mix M1 M2 M3 M4 

Fly ash (%) 0 15 20 25 

Test age (days) Compressive strength (MPa) 

7 20.3 21.65 23.78 25.13 

14 22.13 23.63 25.11 26.68 

28 26.89 28.56 30.77 33.51 

56 29.0 31.2 34.0 40.2 

 

 
 

Graph: showing the variation of compressive strength of M25 Grade 

 

M30 grade compressive strength:  

Table : shows compressive strength concrete 

Mix M1 M2 M3 M4 

Fly ash (%) 0 15 20 25 

Test age (days) Compressive strength (MPa) 

7 21.36 20.68 17.65 14.32 

14 23.12 20.61 18.56 15.18 

28 25.67 26.10 22.11 21 

1 2 3 4 5 6

M4 25 25.13 26.68 33.51 40.2

M3 20 23.78 25.11 30.77 34

M2 15 21.65 23.63 28.56 31.2

M1 0 0 20.3 22.13 26.89 29

Mix 0 0 7 14 28 56
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56 28 23.6 21.02 18.65 

 

 
 

Graph: showing the variation of compressive strength of M30 Grade 

 

Tensile strength of m25 grade concrete: 

Table: shows tensile strength of concrete 

Mix M1 M2 M3 M4 

Fly ash (%) 0 15 20 25 

Test age (days) tensile strength (MPa) 

7 2.3 2.4 2.5 2.6 

14 2.7 2.8 2.8 3.0 

28 3.0 3.1 3.2 3.3 

56 3.2 3.3 3.4 3.4 

 

 

 
 

Graph: showing the variation of tensile strength of M25 Grade 
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5.0 CONCLUSIONS: 

 The results demonstrate that the strength of fly ash containing concrete improves more 

rapidly with aging, than their fly ash free counterparts. 

 Using the pellets produced as mentioned in the above point, a concrete mix of grades 

M25, M30 are selected and cubes are prepared and conducted tests for future use in the 

field of concrete constructions. 

 From the results of M25, M30 grades, the maximum compressive strength of concrete 

produced by fly ash aggregates with M25 grade occurs with 25% fly ash content at all 

ages is satisfactory. The values are 25.13 MPa at 7 days, 26.68 MPa at 14 days, 33.51 

MPa at 28 days and 40.2 at 56 days. The necessary tables may kindly be per utilized for 

necessary comparison in the use of fly ash aggregates. 

 Results of this investigation suggest that class F fly ash could be conveniently utilized in 

structural concrete and for best utilization of waste materials of fly ash from thermal 

power projects. 
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