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Abstract— Self-Compacting Concrete (SCC) is propelled 

solid that spreads into the shape without the need for 

mechanical vibration for setting and compaction. It can 

stream under its own weight, totally filling formwork and 

accomplishing acceptable full compaction, even within the 

sight of congested fortification. In this paper literatures of 

various researchers were studied. Those paper give more 

information about the Bond strength of self compacting 

concrete and comparison of river sand replaced with crushed 

sand in cement concrete. Crushed sand as a fine aggregate 

substitute in self compacting concrete. 
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I. INTRODUCTION 

Concrete is one of the popular construction materials which 

are used worldwide. Self-compacting concrete (SCC) has 

been described as "The most revolutionary developments in 

concrete construction" because of its several advantages. 

Initially created to balance a developing lack of skilled 

labour. Self Compacting Concrete (SCC) was first 

developed in 1980, to achieve durable concrete structures. 

SCC which can flow through a crowded reinforcing bar 

without compaction and any experience of bleeding and 

segregation. superplasticizer is a supplement to the concrete 

to attain such advanced properties demanding high slump. It 

has three basic fresh concrete properties filling ability, 

passing ability, and segregation resistance. It is initially 

created in Japan SCC innovation was made superficial by 

the significantly prior improvement of superplasticizers for 

concrete. SCC has now been taken up with incitation 

crosswise over the world for both site and precast concrete 

work. There are seful application has been joined by much 

research into the physical and mechanical characteristics of 

SCC and the extensive variety of knowledge created has 

been shifted and joined in this rule record. 

In concrete sand is a non excluded material, but 

natural sand is expensive due to the excessive cost of 

transportation from natural sources. Also, the government 

restricts to draw sand from river by considering 

environmental problems. In such a situation, the crushed 

sand can be an economic alternative to the river sand. 

Crushed sand can be defined as residue tailing or other non-

valuable waste material after the extraction and processing 

of rock to form a coarse particle greater than 4.75 mm. the 

particle shape of crushed sand is more angular with a router 

surface texture that why it can give better bonding, so the 

strength of the concert gets increases than that of natural 

sand. problems of the durability of concrete and non-

availability of river sand, one solution to that problem is 

self-compacting concrete with crushed sand. 

Bond strength has great significance in structural 

properties of reinforced concrete structure because bond 

strength is responsible for the transfer of forces between two 

composite materials i.e. steel and concrete. An insufficient 

bond can decrease the load-carrying capacity and resistance 

of the structure when subject to different loading conditions. 

The bond between steel and surrounding concrete depends 

on chemical adhesion, friction, and mechanical interaction 

between the surface profile of bar and adjacent concrete. 

Increasing reinforcement size shows a significant increase in 

ultimate load but the corresponding bond stresses decreases. 

In this present work, the bond strength of self-compacting 

concrete with crushed sand was studied using the pull out 

test as per IS 2770  

II. LITERATURE REVIEW 

AMZ Zimer, GKPN Samarawickrama, WSD Karurathana, S 

Jayakody Studied on The Effect of Manufactured Sand as a 

Replacement for Fine Aggregate in Concrete. This paper 

presents a demand for river sand is incredibly increasing due 

to its scarcity in the market. Manufactured sand (MS) 

produced by crushed rock is being considered as an 

appropriate alternative to replacing river sand in concrete. 

However, it needs more research on the MS to reveal the 

engineering properties prior to utilizing it. Thus the 

important objective of this study is to inspect the possibility 

of using MS in a concrete structure in which a grade of 20. 

In this paper, experimental studies on compressive strength 

development of concrete with manufactured sand (CMS) 

were carried out. The conventional river sand was replaced 

with 0%, 30, 50%, 70%, and 100% by the MS in concrete 

mixers, and test cylinders were cast for each percentage. The 

CMS cylinders were tested after 7 and 28 days of curing. 

The outcome of this project indicated that rivers and can be 

entirely replaced by MS by adding water-reducing 

admixtures must be needed. The author is also observed that 

the compressive strength of the concrete with MS was 

exceeded that of the concrete with the natural sand at the 

same w/c ratio. In contrast, slump values and workability of 

concrete gradually decreases with the increasing amount of 

MS in concrete due to the higher angularity of the 

manufactured sand particles. Compressive strength of 

concrete is increasing around 10% after the 28 days curing 

when MS is totally replaced by river sand.  

M.R.Chitlange, Dr.P.S. Pajgade,Dr.P.B. Nagarnaik 

Focused on an experimental study of artificial sand concrete. 

Conventionally concrete is a mix of cement, sand, and 

aggregate. There is a large variation in the strength of 

concrete due to this variation in the strength of aggregates 

used. There is scarcity of natural sand due to heavy demand 

in growing construction activities which forces to find the 

suitable source materials. The cheapest and the easiest way 
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of getting alternative for natural sand  by crushing Natural 

stone to get artificial sand of desired size and grade which 

would be free from all impurities. This paper presents the 

Usage of artificial sand obtained by crushing basalt over 

natural sand considering technical, environmental and 

economic factors. In this experiment, concrete mixes are 

designed for M20,M30 and m40 grades, replacement of 

natural sand to artificial sand by 100%. Compressive and 

flexural tests are conducted to study the strength of concrete 

using artificial sand and the results are compared with that 

of natural sand concrete. It is concluded that the cost of 

artificial sand is in the range of 40% to 70% to that of 

natural sand and considering cost of screening, washing and 

wastage due to oversize particles of natural sand, the 

artificial sand concrete will be about 15% to 25% cheaper 

than that of natural sand concrete 

B.K.Tuljaramsa and V.D.Gundakalli  Focused a 

study on the strength properties of SCC with M-sand. In the 

present situation, the scarcity of natural sand has become a 

problem for the construction industry, after much research to 

developed Technology gives rise to new generation sand 

named M-sand or manufacture sand. The M-sand is 

produced by crushing rocks and crushing stones to sizes and 

shapes similar to N-sand. In this study, examine the 

potential usage of M-sand in powder-based SCC and to 

carry out partial replacement by M-sand for natural sand till 

flowability and passing ability of SCC are in favorable 

limits. It was found that up to 30% of replacing by M-sand 

for natural sand was found to be an optimum replacement.  

Fresh Properties such as slump flow, T500mm test, L-box, 

U- box, J-ring, V-funnel test are tested and hardened 

properties such as compressive strength and bond strength 

by pull out test for cylindrical specimens embedded with 20 

mm bars are tested and results are compared. From all the 

above conclusions, it can be concluded that by using M-sand 

up to 30% as a partial replacement for natural sand with 

same water/ powder ratio and paste phase acceptable filling 

ability and passing ability can be achieved with enhanced 

hardened properties and durability properties. 

Dr.B.H.Shinde, Dr.K.N. Kadam studied the Shear 

strength of crushed sand self-compacting concrete. Fine 

aggregate is one of the important ingredients of concrete. 

River sand is commonly used as fine aggregate in making 

concrete. However, the dredging of sand from the riverbed 

is hazardous to the environment. This has made the 

Government restrictions on the use of river sand in 

construction. In that cases lead the use of crushed sand as an 

alternative to river sand, due to angular shape and rough 

texture it gives better Bond strength. Compaction of normal 

concrete is impossible at the place of dense reinforcement 

where needle vibrator cannot reach, at that place self-

compacting concrete is effective to reach every corner of 

formwork and get compact by its self-weight. Shear failure 

in concrete is known to be brittle and catastrophic. In 

structural design, shear is accounted for providing shear 

reinforcement in beam and doubles in slabs. Shear strength 

of concrete is very important for calculating the quantity of 

shear reinforcement. Shear strength of concrete depends 

upon compressive strength of concrete. In this experiment, 

an attempt is made to develop self-compacting concrete with 

crushed sand as fine aggregate and compare its properties 

for different water-cement ratios. Compressive and shear 

strength of river sand self-compacting concrete and crushed 

sand self-compacting concrete also studied, with varying the 

percentage of shear reinforcement by 0%, 0.25%, and 0.50% 

at the shear plane of Push-off specimen. Load deflections 

variations of SCC with rivers and SCC with crushed sand 

are studied.  For compressive and shear test, cube specimen 

of 100 mm x 100mm side and 150 mm x 150 mm x 450 mm 

size push-off specimen where used. In these experimental 

studies, it is concluded that the compressive and shear 

strength of CSSCC at the same w/C ratio and percentage of 

shear reinforcement. 

A.Foroughi-Asl, S.Dilmaghani ,H.Famili Studied 

on Bond strength of reinforcement Steel in self compacting 

concrete. Self compacting concrete (SCC) is a highly fluid 

yet stable concrete that can flow homogenius under its own 

weight, pass between bars, and fill in formwork without the 

need of compaction. The application of SCC completely 

determine the difficulties of concreting in situations with 

complicated formwork and congested reinforcements. In this 

paper, the bond between SCC and steel reinforcement was 

examined. The bonding strength of reinforcing steel bars are 

measured and using cubic specimen of SCC and of normal 

concrete. The SCC specimen are cast without the need of 

any external compaction where as the specimen of normal 

concrete are cast with substantial compaction and vibration 

required. The test results obtained that SCC specimens 

generated higher bond to reinforcing bars than normal 

concrete spacimens and the correlation between bond 

strength and compressive strength of NC is more consistent 

and it is concluded that by using carboxylic acid based type 

superplasticizer in SCC, produces more uniform concrete 

without any segregation.  

S.Ponmalar Studied on Bond behaviour of self 

compacting concrete. An optimum design lies in the 

effective load transfer done by the bond forces at the Steel-

concrete interface. Self compacting concrete, is a new 

Innovative concrete capable of filling intrinsic 

reinforcement and gets compacted by itself, while not 

necessarily of any external mechanical vibration. 

Accordingly it is replacing the conventional vibrated 

concrete in the construction industry. It is displays that the 

expenditures on the materials and strategies adopted for 

attaining the self compacting concrete and describe the bond 

behaviour of this concrete. The bonds stress curve is 

comparable within the bottom bars for both SCC and normal 

concrete where as a higher bond stress and stiffness is 

experienced in the top and Middle bars, for SCC compared 

to normal concrete. Also the interfacial properties  revealed 

that the elastic modulus and micro strength of interfacial 

transition zone (ITZ) were better on the both top and bottom 

side of horizontal Steel bar in the SCC mixes than in normal 

vibrated concrete. The  native Bond strength of of top bars is 

about 20% less than that for NC and also the bottom bars 

results were almost the same. Bond strength of SCC mixes 

was found to be about 10-40% over those of normal vibrated 

concrete. 

Krishna Murthy, N Narsimha Rao A. Ramana 

Reddy I.v and Vijaya Sekhar Reddy M. studied A Mix 

Design Procedure for Self Compacting Concrete. Self 

compacting concrete SCC has upgraded characteristic and 
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enhances productivity and working conditions due to 

elimination of compaction. SCC is proper for placing in 

structure with congested reinforcement without vibration 

and it helps in accomplishing higher quality of surface 

finishes. However utilization of high responsive Metakaolin 

and Fly ash as an admixture as an effective pozzolan  which 

causes incredible changes in the pore  structure, additionally 

compatibility is influenced by the qualities of materials and 

the mix proportions, it ends up important to advance a 

methodology for a mix design outline of SCC. In this paper 

introduces an experimental procedure for the design of self 

compacting concrete mixes. The relative proportion of key 

components are considered by volume rather than by mass. 

A simple tool has been designed for self compacting 

concrete mix design with 29% of coarse aggregate, 

replacement of cement with Metakaolin  and class F fly ash 

combinations of both and controlled SCC mix with 0.36 

water /cement  ratio (by weight) and 388 liter per /m3 of 

cement paste volume. Crushed granite stones of size 16 mm 

and 12.5 mm are used with blending 60: 40 by percentage 

weight of total course aggregate. The author found on the 

basis of SCC mix Design tool self compacting concrete is 

considered to be the most promising building material for 

the expected Revolutionary changes on the job site as well 

as on the desk of designers and civil engineers. 

K.M.A.Hossain, M.Asce, M.Lachemi studied the 

research contain Bond behaviour of self Consolidating 

Concrete with Mineral and Chemical admixtures. Self-

Consolidating concrete (SCC) is known for its wonderful 

deformability, high resistance to Segregation and use in full 

concrete structures characterized by difficult casting 

conditions while not applying any vibration. Research has 

been conducted on the development of SCC using high 

volumes of supplementary cementing materials(SCM) (such 

as fly ash and slag) and viscosity modifying admixtures 

(VMA). The Bond characteristic of such SCCs are very 

important for their application in practical construction. An 

extensive investigation was conducted to determine the bond 

strength between deformed reinforcing Steel bar and SCM 

and VMA based SCC as well as traditional concrete.Bond 

test were conducted using a specially developed pullout test. 

The SCC pullout specimens were Cast without applying any 

consolidation, whereas the traditional concrete specimens 

were cast by conventional practice with consolidation and 

vibration. It was found that the reduction in bond strength 

due to bleeding and inhomogeneous nature was less in SSC 

compared to  traditional concrete. Although the variation in 

bond strengths at different casting elevations was observed 

in SCC, the extent was less significant than that of NC. SCC 

also exhibited a less significant top-bar effect compared to 

traditional concrete. This can be attributed to the more 

consistent nature of SCC and its superior filling ability 

III. CONCLUSION 

The above research paper gives following conclusions- 

Comparison of natural and manufactured Fine aggregate in 

cement concrete. 

The mixes with artificial sand as fine aggregate 

gives consistently higher strength than the mixes with 

natural sand. 

In SCC, the diameter of steel bar are increases then 

bond strength decreases. 

Properties of concrete mix decreases above 30% 

replacement of M-Sand with natural sand. 

It is possible to get workability closer to reference 

mix by adding 0.5% to 1% of superplasticizer4. 
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