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Abstract— In the ongoing past, there have been considerable 

actions for enhancing the properties of cement as for 

eminence and stiffness, particularly in dynamic conditions. 

The development of concrete technology can decrease the 

use of natural resources and energy sources and lessen the 

burden of pollutants on environment. The improvement of 

solid innovation can reduce the utilization of common assets 

and vitality sources and minimize the weight of toxins on 

condition. Proper introduction of fly ash & silica fume in 

concrete improves both the mechanical and durability 
characteristics of the concrete. A huge quantity of by-

product or wastes such as fly-ash, copper slag, silica fume, 

stone-dust etc. are generated by industries, which causes 

environmental as well as health inconvenience due to 

discarding and removal. The waste materials which can be 

utilized as extra cementitious material and proper 

presentation of fly ash & silica smoulder in cement enhances 

both the mechanical and stiffness qualities of the solid. This 

paper presents the literature review on partial replacement of 

Cement by Fly Ash & adding of Silica Fume in the mix 

which includes recent and future trends of research. To 
reduce the amount of cement in concrete supplementary 

material are used. Fly Ash & Silica Fumes are most popular 

material used in the concrete to improve its compressive, 

flexural, split tensile strength and also increase its durability.  

Keywords: Fly Ash, Silica Fume, Partial Replacement, OPC, 

Compressive Strength, Splitting Tensile and Flexural 
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I. INTRODUCTION 

Leaving the waste materials to the setting specifically will 

cause ecological downside. In this manner the use of waste 

issue from Industries has been pushed. Waste will be wont 

to turn out new item or will be utilized as admixtures so 

common assets are utilized a ton of with proficiency and 

furthermore the setting is secured against waste. These 

mechanical squanders are drop inside the close land and 

furthermore the regular ripeness of the dirt is ruined. Silica 

Fume (smoulder) is also called little oxide or dense oxide 

rage is utilized as a man-made pozzolonic admixture. It is a 

material resulting from decrease of quartz with coal in an 
electrical circular segment chamber inside the produce of 

synthetic component or ferrosilicon compound. Substance 

organization of oxide seethe Chemical composition of silica 

fume contains more than 90 percent silicon dioxide; other 

constituents are carbon, Sulphur and oxides of aluminum, 

iron, calcium, magnesium, sodium and potassium. The 

physical composition of silica fume Diameter is about 

0.1micron to 0.2 microns, Surface area about 30,000 m²/kg 

and Density varies from 150 to 700 kg/m and Fly ash is a 

group of materials that can vary significantly in 

composition. It is residue left from burning coal, which is 

collected on an electrostatic precipitator or in a bag house. It 

mixes with flue gases that result when powdered coal is used 

to produce electric power. It has widely to be used as partial 

replacement of cement in concrete. Use of fly ash in 

concrete not only improves the quality of concrete but also 

conserve the natural resources for future generations. 

Substitution of cement by fly ash will serve both solid waste 

minimization and waste recovery, it is also used in concrete 

now a days as a partially or fully replacement of cement.  

Nowadays engineers and scientists are trying to 
enhance the strength of concrete by adding the several other 

economical and waste material as a partial substitute of 

cement as a admixture fly ash, silica fume, steel slag, stone 

dust etc. are the few examples of these types of materials. 

These materials are generally by-product from further 

industries for example silica fume is a by-product resulting 

from decrease of high purity quartz by coal or coke and 

wood chips in an electric arc furnace during production of 

silicon metal or ferrosilicon alloys. But now a day’s silica 

fume and fly ash are used in large amount because it 

enhances the property of concrete. The use of micro silica as 
a pozzolonic material has enhanced in recent years and now 

a day’s fly ash are used because when mixed in definite 

proportions it improves the properties of both fresh and hard 

concrete like durability, strength, permeability and 

compressive strength, flexural strength and tensile strength. 

II. LITERATURE REVIEW 

This presents an overview on development of concrete using 

Fly Ash and Silica Fume. Mechanical and durability 
properties and the implication of material properties on the 

performance of such concrete are reviewed. Special 

emphasis is given to the effect of Silica Fumes on strength 

and durability properties of concrete. 

Maruyama and Teramoto (2003) Studied 

extensively cement pastes made with Fly Ash and Silica 

Fume premixed cement with a water–binder ratio of 0.15 

development of autogenously shrinkage showed different 

behaviours before and after the inflection point and 

dependence on the temperature after mixing and subsequent 

temperature histories. The difference in autogenously 
shrinkage behavior poses problems for winter construction 

because autogenously shrinkage may increase with decrease 

in temperature after mixing before the inflection point and 

with increase in temperature inside concrete members with 

large cross section.  

Ewaisetal (2009)Prepared four calcium aluminates 

cement mixes from aluminium sludge as a source of calcium 

oxide and Al2O3 and aluminium slag (dross) as a source of 

aluminium oxide with some additions of pure alumina. The 

mixes were composed of 35– 50% aluminium sludge, 

37.50– 48.75% aluminium slag (dross) and 12.50–16.25% 
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aluminium oxide. The mixes were processed then sintered at 

different firing temperatures up to 15000C or 15500C. The 

mineralogical compositions of the fired mixes were 
investigated using X-ray diffraction which indicated that the 

fired mixes composed of variable contents of calcium 

aluminates (CA), calcium di aluminate (CA2), calcium hexa 

aluminates (CA6) in addition to some content of magnesium 

aluminates spinal (MA). Sintering parameters (bulk density, 

apparent porosity and linear change) and mechanical 

properties (cold crushing strength) of the fired briquettes 

were tested at different firing temperature. Refractoriness of 

the cement samples manufactured at the optimum firing 

temperature was detected. Cementing properties (water of 

consistency, setting time and compressive strength as a 

function of curing time up to 28 days of hydration) of pasted 
prepared from the manufactured cement mixes at the 

selected optimum firing temperatures (1400 8C or 1500 8C) 

were also tested. Cement mixes manufactured from 45 to 

50% aluminium sludge, 37.50–41.25% aluminium slag 

(dross) with 12.50–13.75% alumina were selected as the 

optimum mixes for manufacturing calcium aluminates 

cement since they satisfy the requirements of the 

international standard specifications regarding cementing 

and refractory properties as a result of their content of CA 

(the main hydraulic phase in calcium aluminates cement) 

and CA2 (the less hydraulic but more refractory phase). 
N. K. Amudhavalli1 and Jeena Mathew (2012) 

Portland cement is the most important ingredient of concrete 

and is a versatile and relatively high cost material. Large 

scale production of cement is causing environmental 

problems on one hand and depletion of natural resources on 

other hand. This threat to ecology has led to researchers to 

use industrial by products as supplementary cementations 

material in making concrete. The main parameter 

investigated in this study is M35 grade concrete with partial 

replacement of cement by Fly Ash and Silica Fume by 0, 5, 

10,15and by 20%. This paper presents a detailed 

experimental study on Compressive strength, split tensile 
strength, flexural strength at age of 7 and 28 day. Durability 

study on acid attack was also studied and percentage of 

weight loss is compared with normal concrete. Test results 

indicate that use of Fly Ash and Silica Fume in concrete has 

improved the performance of concrete in strength as well as 

in durability aspect. 

Debabrata Pradhan and D. Dutta (2013) the 

incorporation of Fly Ash and Silica Fume into the normal 

concrete is a routine one in the present days to produce the 

tailor made high strength and high performance concrete. 

The design parameters are increasing with the incorporation 
of Fly Ash and Silica Fume in conventional concrete and the 

mix proportioning is becoming complex. The main objective 

of this paper has been made to investigate the different 

mechanical properties like compressive strength, 

compacting factor, slump of concrete incorporating Fly Ash 

and Silica Fume. In this present paper 5 (five) mix of 

concrete incorporating Fly Ash and Silica Fume are cast to 

perform experiments. These experiments were carried out 

by replacing cement with different percentages of Fly Ash 

and Silica Fume at a single constant water-cementitious 

materials ratio keeping other mix design variables constant. 
The Fly Ash and Silica Fume was replaced by 0%, 5%, 

10%, 15% and 20% for water-cementitious materials (w/cm) 

ratio for 0.40. For all mixes compressive strengths were 

determined at 24 hours, 7 and 28 days for 100 mm and 150 
mm cubes. Other properties like compacting factor and 

slump were also determined for five mixes of concrete. 

Nattaj and Nematzadeh (2013)Carried out an 

experimental study to investigate the effect of Fly Ash and 

Silica Fume and nano-silica on the mechanical properties of 

the fiber-reinforced concrete. In total, 230 concrete 

specimens were prepared in two stages and subsequently 

tested. In the first stage of specimen preparation, hooked-

end steel fibers with Vf of 0.5%,  0.75%,  1%,  1.25%,  and 

1.5%  and  forta-ferro fibers with Vf of 0.2%, 0.35%, 0.5%, 

0.65%, and 0.8% were added to concrete mixture, and in the 

second stage Fly Ash and Silica Fume with the weight 
percentage of 8%, 10%, and 12%, and nano-silica with that 

of 1%, 2%, and 3% were replaced the cement in mixtures 

with a fixed volume fraction of both fibers. The aim was to 

study the mechanical properties of the fiber-reinforced 

concrete including compressive strength, tensile strength, 

modulus of elasticity, water absorption and density, they 

proposed equations for predicting the compressive and 

tensile strength and the modulus of elasticity of the fiber-

reinforced concrete with no pozzolan. 

Vishal S. et.al (2014) Traditionally, Ordinary 

Portland cement is used for making the civil structures. 
Portland cement can be partially replaced by Fly Ash and 

Silica Fume. Fly Ash and Silica Fume is non metallic and 

non hazardous waste of industries. It is suitable for concrete 

mix and improves properties of concrete i.e. compressive 

strength etc. The main objective of this research work is to 

determine the optimum replacement percentages which can 

be suitably used under the Indian conditions. To fulfil the 

objective various properties of concrete using Fly Ash and 

Silica Fume have been evaluated. Further to determine the 

optimum replacement percentage comparison between the 

regular concrete and concrete containing Fly Ash and Silica 

Fume is done .It has been seen that when cement is replaced 
by Fly Ash and Silica Fume compressive strength increases 

up to certain percentage (10% replacement of cement by Fly 

Ash and Silica Fume).But higher replacement of cement by 

Fly Ash and Silica Fume gives lower strength. The effect of 

Fly Ash and Silica Fume on various other properties of 

Concrete has also been evaluated. This paper is a very good 

tool for the beginners to understand the effect and have an 

overlook of Fly Ash and Silica Fume on Concrete. 

Abdou and Abuseda (2015)Studiedcarried out an 

investigationfor the possibility of utilizing a broad range of 

micro-silica partial additions with cement in the production 
of concrete coating. They investigated the strength 

properties and permeability of micro- silica concrete to 

achieve resistance toward concrete cracking and damage 

during lying. The experiments were conducted on concrete 

mixes with additions of 3% up to 25% by weight of cement 

in concrete. Properties of hardened concrete such as 

compressive strength, flexural strength, and permeability 

have been assessed and analyzed. Cubic specimens and 

beams were produced and cured in a curing tank for 7 and 

28 days. Testing results showed that additions of Fly Ash 

and Silica Fume to cement between 5% and 7%, which acts 
as a filler and cementations material, developed high 
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flexural and compressive strength with reduction of 

permeability 

Zhangetal (2016) Developed an eco-concrete by 
silica-alumina based cementitious material was developed 

and defined as silica-alumina based concrete. Their 

systematic properties investigation showed that the silica-

alumina based concrete exhibited good mechanical 

properties, low shrinkage strain and superior durability 

including strong resistances to water penetration, 

carbonation, chloride penetration, freezing-thawing and 

seawater attack. These excellent performances can be 

related to the fact that it developed a dense and compacted 

interfacial transition zone between the cementitious matrix 

and aggregate, and thus silica alumina based cementitious 

matrix had a refined pore structure. Leaching toxicity and 
radioactivity results indicated that the silica-alumina based 

concrete is environmentally acceptable. 

Daveetal (2016) The carried out research work to 

produce quaternary cement binders  and mortars with 

combination of ordinary Portland cement (OPC) and 

supplementary cementitious materials (SCMs), such as, fly 

ash (FA), silica flume (SF), ground granulated blast furnace 

slag (GGBS), meta kaolin (MK) and lime as powder (LP) at 

30% and 50% replacement levels. Water-binder ratio was 

kept constant 0.5 for binders and mortars. Normal 

consistency, setting time, density, water absorption and 
compressive strength tests at the ages of 3, 7, 28, 56 and 90 

days tests was carried out on quaternary binders. 

Compressive strength (at ages of 3, 7, 28, 56 and 90 days) 

and rapid chloride permeability (RCPT) (at 28 and 90 days), 

tests were also carried out on quaternary cement mortars 

mixes of 1:3, 1:4, 1:5 and 1:6. The purpose of their 

investigation was to develop a new quaternary binder which 

can reduce our dependency on cement. The related 

combinations of quaternary binders showed better 

development in compressive strength in comparison to 

control binder.  

Zhangetal (2016) Aim of their study was to 
investigate the effect of Fly Ash and Silica Fume in paste, 

mortar and concrete by determining the non-evaporable 

water content of pastes, the compressive strengths of pastes, 

mortars and concretes containing 5% and 10% raw Fly Ash 

and Silica Fume or dandified Fly Ash and Silica Fume with 

water-to- binder ratios (W/B) of 0.29 and 0.24. Their results 

showed that Fly Ash and Silica Fume can significantly 

increase the hydration degree of paste. It was shown that the 

addition of Fly Ash and Silica Fume increases the 

compressive strengths of hardened paste, mortars and 

concretes. It was also shown that the strength activity index 
of dandified Fly Ash and Silica Fume in concrete is the 

highest while that in paste is the lowest. The agglomeration 

of Fly Ash and Silica Fume has been found in blended paste 

which is hardly seen in concrete. The Fly Ash and Silica 

Fume can improve the interface bond strength between 

hardened cement paste and aggregate. The crystalline 

orientation degree, the crystalline size and the content of 

calcium hydroxide at the interface are obviously decreased 

by adding Fly Ash and Silica Fume. The different dispersion 

and the improvement of the interfacial transition zone are 

the main factors causing the different role of Fly Ash and 
Silica Fume in paste, mortar and concrete. 

S. Mahmoudetal (2017) Carried out an 

experimental investigation on Fly Ash and Silica Fume as 

partial replacement of cement in concrete. The low bulk 
density and high specific surface area of Fly Ash and Silica 

Fume offer challenges in its application and transport. In 

their study, the density of Fly Ash and Silica Fume was 

increased by producing Fly Ash and Silica Fume granules 

mixed with a solid super plasticizer. The effects of Fly Ash 

and Silica Fume granulation on durability and mechanical 

properties of concrete were tested. Results indicated an 

increase in strength and surface electrical resistivity, and a 

decrease in permeability for both slurry Fly Ash and Silica 

Fume and granule, compared to the control sample. 

Khan and Abbas (2017) Evaluated the influence of 

hot weather conditions and subsequent curing requirements 
on the strength and durability of multi-cementations 

concrete. They considered five curing schemes using 

persistent moist curing for various ages followed by 

exposure to natural hot weather conditions. It was observed 

that curing in hot weather tended to increase the initial 

strength of ternary blended concrete for up to 28 days; 

however, the development of long-term strength had 

insignificant effect. Binary blended concrete with Fly Ash 

and Silica Fume and fly ash (SF) exposed to hot weather 

have higher early age strength development compared to 

those under standard curing. The compressive strength and 
permeability of concrete was more sensitive to hot weather 

curing at an early age as its fly ash (FA) content increased. 

However, the effects of curing age diminished with high FA 

content and the susceptibility of long-term strength to hot 

weathering decreased as SF content increased. The porosity 

of concrete cured with continuous moistening was lower 

compared to those under hot weathering. The chloride 

permeability of binary blended concrete containing SF was 

less affected by hot weather curing. Using numerical 

models, it was found that the optimized persistent moist 

curing age for concrete without SF was dependent on target 

strength and durability requirements. 
Okoyeetal(2017) In their paper, the effect of Fly 

Ash and Silica Fume and fly ash on durability properties of 

fly ash based geo polymer concrete have been investigated 

by immersing the cubes in 2% sulphuric acid and 5% 

sodium chloride solutions. The resistance of specimens to 

chemical attack was evaluated visually by measuring change 

in the weights and percent losses in compressive strength at 

different intervals of time. A control mix M40 was also cast 

with ordinary Portland cement concrete for comparison. 

Percent losses in compressive strengths in the case of 

control (M40) and GPC3 in 2% H2SO4 at 90 days were 
found 36% and 8%. Percent losses in compressive strengths 

in the case of control (M40) and GPC3 in 5%NaCl at 90 

days were 18% and about 0%.Thus the resistance of geo 

polymer concrete incorporating Fly Ash and Silica Fume 

and fly ash in sulphuric acid and chloride solution was 

significantly higher than that of the control. 

Khodabakhshianetal (2017) carried out an 

experimental investigation of durability properties carried 

out with 16 concrete mixes containing marble waste powder 

and Fly Ash and Silica Fume and fly ash as partial 

replacement of ordinary Portland cement. The latter was 
partially replaced at different ratios of Fly Ash and Silica 
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Fume and fly ash (0%, 2.5%, 5%, and 10%) and marble 

waste powder (0%, 5%, 10%, and 20%). In all concrete 

mixes, constant water/binder ratio of 0.45 was kept with and 
target initial slump of S2 class (50e90 mm). Workability and 

bulk density tests were carried out on fresh concrete, while 

compressive strength, electrical resistivity, water absorption, 

durability to sodium sulphate, magnesium sulphate and 

sulphuric acid attack tests were performed to evaluate few 

relevant properties of concrete in the hardened state. 

Siddiqueetal (2017) Investigation of influence of 

bacteria on strength and permeation characteristics concrete 

incorporating Fly Ash and Silica Fume and fly ash (SF) as a 

substitution of cement has been investigated in this study. 

The cement was partially substituted with 5, 10 and 15% SF 

and with constant concentration of bacterial culture, 105 
cru/ml of water. Cement was substituted with Fly Ash and 

Silica Fume and fly ash in concrete by weight. At 28 days, 

nearly 10–12% increase in compressive strength was 

observed on incorporation of bacteria in SF concrete. At 28 

days, the compressive strength of concrete was increased 

from 32.9 to 36.5 MPa for SF, 34.8 to 38.4 MPa for SF5, 

38.7 to 43.0 MPa for SF10 and 36.6 to 40.2 MPa for SF15 

on addition of bacteria. Water absorption, porosity and 

capillary water rise reduced in the range of 42–48%, 52– 

56% and 54–78%, respectively, in bacterial concrete 

compared to corresponding nonbacterial samples at 28 days. 
Wangetal (2017).Studied experimentally the effects 

of Fly Ash and Silica Fume and fly ash, PVA fiber and their 

combinations on the mechanical properties, microstructure, 

abrasion resistance and volume stability of cement pastes 

and/or fly ash concrete. Their results indicated that the 

compressive strength and tensile strength of concrete 

containing both Fly Ash and Silica Fume and fly ash and 

PVA fiber were obviously improved compared with the 

control concrete. The addition of PVA fiber in concrete 

considerably reduced the drying shrinkage and improved the 

anti-cracking resistance of cement pastes and concrete, also 

the abrasion resistance of concrete significantly increased 
with the addition of Fly Ash and Silica Fume and fly ash 

and PVA fiber. These findings have been successfully 

adopted to guide the design and construction of hydraulic 

structures in the southwest of China 

Pedroetal(2017) carried out an experimental study 

to evaluate the influence of a commercial dandified Fly Ash 

and Silica Fume and fly ash (SF) and of recycled concrete 

aggregates (RA) on the behaviour of high-performance 

concrete (HPC). For that purpose, three families of concrete 

with 0%, 5% and 10% Fly Ash and Silica Fume and fly ash 

(SF) of the binder’s mass were produced. In addition to the 
commercial Fly Ash and Silica Fume and fly ash, fly ash 

(FA) and super plasticizer (SP) were also incorporated in the 

concrete mixes. Each type of concrete comprises a reference 

concrete (RC) and three recycled aggregates concrete (RAC) 

mixes with replacement percentages (in volume) of fine 

natural aggregates (FNA) with fine recycled aggregates 

(FRA) and of coarse natural aggregates (CNA) with coarse 

recycled aggregates (CRA) of 0/100,50/50 and 100/100, 

respectively. Considering the mechanical performance and 

durability of the concrete mixes, their results showed that it 

is possible to incorporate significant amounts of FRA and 
CRA. Regarding the Fly Ash and Silica Fume and fly ash, 

the densification process used in its manufacture seems to 

lead to the formation of agglomerates that change the real 

particle size of the SF, originating a loss of performance of 
the concrete made with them. 

Yang Juetal (2017) Conducted the distinct spalling 

performances of reactive powder concrete (RPC) specimens 

with various Fly Ash and Silica Fume and fly ash (SF) 

contents exposed to high temperatures through observed via 

high-resolution photography. The RPC microstructures and 

pore structures after high-temperature exposure were 

characterized using scanning electron microscopy and 

mercury intrusion porosimetry. Their results provided an 

experimental evidence of the high-temperature spalling 

mechanism of RPC. Which increase the SF content in RPC 

increases its compressive strength and compactness, offering 
greater mitigation of devastating spalling behaviour, but also 

producing more pulverized spalling remnants. It is attributes 

to the post-heating cracked microstructure and refined pores, 

which promote localized rather than entirely explosive 

spalling. 

Pallaetal (2017) Carried out a study dealing with 

the effect of silica nano particles (SNPs) in high volume fly 

ash (40% replacement) cement paste, mortar and concrete. 

The content of SNPs (0.5–3.0%) was added by the weight of 

binder with (0.23, 0.25 & 3.0)% was optimized in paste and 

mortar system. The calorimetric results revealed that the 
hydration process was accelerated as a result of SNPs 

incorporation and the dormant period was shortening by 4 h 

with 2% SNPs as compared to the control. The effect of 

optimum dosages of SNPs addition in concrete in terms of 

mechanical and durability properties was studied at 0.25 w/b 

ratio. The compressive strength results of SNPs added 

mixtures showed an improvement of 61% at 3 days and 25% 

at 28 days of hydration as compared to control. The 

durability studies at 28 day showed that with the 

incorporation of SNPs, the porosity, sorptivity and water 

absorption reduced up to 25–40% and densify the interfacial 

transition zone (ITZ). 
Adak.etal (2017) The structural performance of 

such geo polymer concrete6%  nano silica replacing fly ash 

in terms of bond strength, flexural strength and micro 

structural behaviour. Such nano silica modified fly ash 

based geo polymer concrete showed appreciable 

improvement in structural behaviour at different ages 

without any heat activation. The bond strength between 

reinforcement bars (deformed or mild steel) and surrounding 

geo polymer concrete materials (with/without nano silica) 

has been also compared to the conventional cement 

concrete. The nano silica modified geo polymer concrete 
exhibited better structural performance than heat cured geo 

polymer concrete (without nano silica) and conventional 

cement concrete samples. The micro structural properties of 

such geo polymer concrete (with/without nano silica) and 

cement concrete have been analyzed through Field Emission 

Scanning Electron Microscope (FESEM) with Energy 

Dispersive X-ray Spectroscopy (EDS), Fourier Transform 

Infrared Spectroscopy (FTIR) analysis and X-ray 

Diffraction (XRD) techniques. The enhancement of 

structural performance was mainly due to the transformation 

of amorphous phase to crystalline phase in the geo polymer 
concrete matrices in the presence of nano-silica. 
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Kumaretal (2017) Evaluated the performance of 

silica nano particles incorporated high strength concrete 

(SNPs-HSC) under elevated temperature conditions by 
exposing up to 8000C, followed by cooling to ambient 

temperature before performing experiments. Time-

temperature studies revealed that incorporation of silica 

nanoparticles (SNPs) in concrete mix delays the heat 

transfer by 11%, 18%, 22% and 15% at 2000C, 4000C, 

6000C and 8000C respectively thereby, decreasing the rate 

of degradation as compared to the conventional high 

strength concrete (HSC). A reduction in weight loss was 

observed in SNPs- HSC specimens after exposure to 2000C, 

6000C, and 8000C; whereas at 4000C the weight loss 

quantity was 3.5% higher than the control HSC specimens 

due to the evaporation of water from calcium silicate 
hydrate (C-S-H) gel. On exposure up to 4000C for 2 h, the 

compressive strength and split-tensile strength increased by 

40% and 13% respectively, for SNPs-HSC specimens, 

whereas in control HSC specimen’s strength didn’t increase 

after 2000C. A higher residual compressive (7%) and split-

tensile strength (8%) was found to be in SNPs-HSC 

specimens exposed to 8000C for 2 h as compared to the 

control HSC specimens. The stress-strain curves revealed 

that SNPs-HSC specimens exhibits brittle failure up to 

6000C whereas in control HSC brittle failure was observed 

only up to 4000C. Micro structural studies performed on the 
samples taken from the core of the 4000C exposed SNPs-

HSC revealed the formation of higher C-S-H content and 

lower amount of calcium hydroxide (CH) leading to their 

enhanced mechanical and thermal stability. 

DybełandFurtak (2017) Performed the test to 

analysis of the impact of Fly Ash and Silica Fume and fly 

ash content in high-performance concrete (HPC) on bond 

conditions along the height of tested elements. The tests 

were performed on the specimens made of six different HPC 

mixes with varying content of Fly Ash and Silica Fume and 

fly ash (0, 5 and 10% by mass of cement) and super 

plasticizer. The used specimens allowed for determining the 
changes of bond at individual levels of elements with a total 

height of 480 and 960 mm. The  rebar’s  in  the  elements  

were  placed  perpendicularly  to  the direction of 

concreting. The reference element, characterised by the 

parallel orientation to the direction of concreting, was also 

prepared. The tests indicated that the quality of bond 

conditions in HPC deteriorates as the distance from the 

formwork bottom increases. The experiment results 

indicated that concrete modification with Fly Ash and Silica 

Fume and fly ash can both increase and decrease the quality 

of bond conditions. The influence of Fly Ash and Silica 
Fume and fly ash depends on the thickness of the concrete 

cover, which determines the mechanism of bond failure. 

Liu and Wang (2017) Presented composite mineral 

admixture was prepared by grinding a mixture of steel slag 

and Fly Ash and Silica Fume (steel slag/Fly Ash and Silica 

Fume and is 92:8 or 84:16, bypass). A layer of Fly Ash and 

Silica Fume was uniformly adsorbed on the steel slag 

particles. The influence of this steel slag-Fly Ash and Silica 

Fume composite mineral admixture on the hydration of a 

cement-based composite binder and the properties of its 

concrete were investigated. The results showed that the Fly 
Ash and Silica Fume in the composite mineral admixture 

contributes significantly to the consumption of Ca (OH) 2 

and enhances the connection between the steel slag particles 

with the surrounding C-S-Hg el. The activity of the 
composite mineral admixture improved with the increase in 

Fly Ash and Silica Fume content. The retarding effect of the 

composite mineral admixture on the early hydration of 

cement is significant. However, a proper cement 

replacement by the composite mineral admixture can 

improve the late-age pore structure of hardened paste as well 

as the strength, chloride ion resistance, carbonation 

resistance, and sulphate attack resistance of concrete. The 

proper addition of the composite mineral admixture can 

reduce the drying shrinkage of concrete. 

Fathietal (2017) Carried out an experimental study, 

the mechanical and physical properties such as strength, 
water absorption, type of curing, failure mode and 

microstructure of expanded polystyrene (EPS) structural 

lightweight concretes modified by Micro-silica and Nano-

silica were investigated. In the specimens without EPS 

beads, replacement of Micro-silica and Nano-silica up to 

15% and 3% of cement, respectively, led toincrease in 

compressive strength and decreasing water absorption, and 

after that, these trends were vice versa. The compressive 

strength increased by approximately 10 to 15% and water 

absorption decreased approximately by 15% to 20%. By 

adding Micro- silica and Nano-silica to the concretes 
containing EPS beads, proper adhesion between the EPS 

beads and other concrete components was created as 

confirmed by the SEM images of the specimens. Also the 

effects of three curing methods with water, limewater and 

steam on the strength and water absorption of concretes 

were investigated. Their findings showed that 28-day 

limewater and 1-day steam curing resulted in the highest 

strength and the lowest water absorption compared to other 

curing methods. 

Pedroetal (2017): Carried out an analysis of the 

mechanical behaviour of high- performance concrete (HPC) 

incorporating fine and coarse recycled aggregates (FRA and 
CRA). The recycled aggregates (RA), originated from 

rejected precast elements, with compressive strengths of 75 

MPa and were used to replace natural aggregates (NA) in 

concrete mixes. The experimental work also included three 

families of concrete with proportions of dandified Fly Ash 

and Silica Fume (SF) of 0%, 5% and 10% (relative and in 

addition to cement). Each family comprised a reference 

concrete (RC) and three recycled aggregate concretes (RAC) 

with replacement ratios (FRA/CRA %) of 50/50, 0/100 and 

100/100. The results obtained for the compressive strength, 

splitting tensile strength, modulus of elasticity, ultrasonic 
pulse velocity and bond strength showed that it is possible to 

produce high-performance concrete without NA. The Fly 

Ash and Silica Fume led to a performance increase in the 

properties analysed with the creation of a new concrete 

mixing method that considered the specificities of RA and 

the difficulties of dispersing SF particles. 

Leemann A. (2017) Carried out μ-XRD 

measurements to see the structure of the crystalline alkali-

silica reaction (ASR) product formed in affected concrete. 

However, the data were obtained from a single aggregate. In 

this study, he applied Raman microscopy on crystalline ASR 
products formed in several aggregates and concrete 
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mixtures, enabling a comparison of their spectra and with it 

their structure. In a first step, samples from the same 

concrete used for μ-XRD measurements were analyzed and 
compared. In a second step, samples from a second structure 

and from a concrete prism test were taken. In addition to 

Raman microscopy, SEM with EDX was used to 

characterize the microstructure. The Raman spectra of the 

crystalline ASR product were practically identical in all 

studied aggregates and concrete mixtures. This study was 

further supported by the micro structural data. 

Rostami and Behfarnia (2017) Examined and 

analyzed the effect of substitution the slag with Fly Ash and 

Silica Fume on compressive strength and permeability of 

alkali activated slag concrete. Alkali activated slag (AAS) 

concrete with a proper mixture showed the superior 
mechanical properties and durability compared to traditional 

normal Portland cement concrete. For cases in which AAS 

concrete with higher performance and durability is required, 

AAS concrete with Fly Ash and Silica Fume can be 

considered as a possible alternative. The presented work was 

carried out to examine the effect of using Fly Ash and Silica 

Fume on permeability of alkali activated slag (AAS) 

concrete by substitution of three levels of Fly Ash and Silica 

Fume including 5%, 10% and 15% of slag by weight. The 

effects of two types of curing conditions including water 

curing and curing under plastic cover were examined. They 
measure the short-term and final water absorption, 

penetration of chloride ion and depth of penetration of water 

to examine the permeability. The effect of these factors on 

compressive strength was examined and the relation 

between compressive strength and passing electrical charges 

and depth of water penetration was also developed. To 

contrast the use of Fly Ash and Silica Fume on internal 

characteristics of concrete, samples were observed by 

Scanning Electron Microscopy (SEM).The results showed 

that the application of Fly Ash and Silica Fume could 

increased compressive strength and reduce the permeability 

of alkali activated slag concrete and water curing was the 
most appropriate type of curing method. 

III. CONCLUSION 

Based on the experimental research conducted, following 

conclusions are prepared. Industrial waste materials are used 

as inequitable replacement of cement at different levels 

produced concrete with high strength and satisfactory 

structural grade concrete. Curing conditions adopted in this 
research produced important changes in the properties of 

concretes especially those containing different replacement 

levels. Silica Fume retards the initial setting time and 

accelerates the final setting time of concrete. High volume 

Silica Fume replacement is not suitable because of its high 

water absorption capacity. Researchers presented various 

altered suggestions and all are not distinctive in connection 

with the usage of fly ash material as an alternative to 

cement. Most of them investigated normal mechanical 

properties like compressive, flexural and split tensile 

strength of fly ash as partial replacement of cement in 

concrete. Due to higher strength than control concrete they 
recommended that the fly ash may be utilized in place of 

cement up to some scope. Most number of investigations 

was carried out on concrete durability if cement was 

replaced by silica fume. This research is planned to 

investigate in addition to normal mechanical properties 
flexural strength of RCC beam, temperature effect and 

permeability with and without super plasticizer. From the 

above study it is concluded that the fly ash may be used as a 

replacement material for cement and silica fume as an 

admixture to enhance the properties of concrete.  
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