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Abstract 

Data from more than 40 recent studies on the high strength physical and mechanical properties of High strength self-compacting 

concrete (HSSCC) have been analyzed and which materials and admixtures is suitable for my project should be thoroughly studied 

and selected. The results obtained in much of the data is a consequence of the wide range of materials and mixes used for HSSCC, 

but clear relationships have been compressive strength, tensile and compressive strengths, and elastic moduli sand compressive 

strength. In limestone quarries, considerable amounts of limestone powders are being produced as byproducts of stone crushers. It 

is also clear that limestone powder, a common addition to SCC mixes, makes a substantial contribution to strength gain. It is also 

used in controlling the segregation potential and deformability of fresh self-compacting concrete (SCC). This paper deals with the 

utilization of alternative materials, such as quarry dust, for HSSCC applications. If the properties of high strength self-compacting 

concrete (HSSCC) incorporating SiO2 micro and nanoparticles have been studied. It was concluded that foundry silica-dust 

material could be used in producing economical HSSCC. The analysis has shown that sufficient data have been obtained to give 

confidence in the general behavior of HSSCC, and future studies need only be focused on specific or confirmatory materials and 

data for particular applications.         
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I. INTRODUCTION 

Self-Compacting Concrete (SCC) has been developed to ensure adequate compaction and facilitate placement of concrete in 

structures with congested reinforcement and in restricted areas. Concrete that is able to flow and consolidate under its own weight, 

completely fill the formwork even in the presence of dense reinforcement, whilst maintaining homogeneity and without the need 

for any additional compaction. It is also referred as self-leveling concrete, super workable concrete, self-consolidating concrete, 

highly flow able concrete, non-vibrating concrete, etc. [1]. The successful development of SCC would advance the concrete 

technology into a new era. It is definite that the use of SCC can help to improve the overall quality of concrete structures [2]. 

Technologies change perceptions. In the last two decades, concrete has no longer remained a material just consisting of cement, 

aggregates, and water, but it has become an engineered custom-tailored material with several new constituents to meet many varied 

requirements of the construction industry. High strength self-compacting concrete (HSSCC) [3]. It is defined as concrete that meets 

special combination of strength and uniformity requirements that can be placed and compacted under its self-weight with little or 

no vibration effort, and which is at the same time cohesive enough to be handled without segregation or bleeding [4]. There are 

many advantages of using SCC, especially when the material cost is minimized. These include: 

 Reducing the construction time and labor cost, 

 Eliminating the need for vibration, 

 Reducing the noise pollution, 

 Improving the filling capacity of highly congested structural members, 

 Facilitating constructability and ensuring good structural, 

 Performance. 

Such concrete requires a high slump that can easily be achieved by super plasticizer addition to a concrete mixture. However, 

for such concrete to remain cohesive during handling operations, special attention has to be paid to mix proportioning [5]. To avoid 

segregation on super plasticizer addition, a simple approach consists of increasing the sand content at the cost of the coarse 

aggregate content by 4% to5%The present study investigates the making of HSSCC more affordable for the construction market 

by replacing high volumes of lime stone powder. 

II. LITERATURE REVIEW 

1. P.L. Domone investigated analysis and comparison of data from more than 70studies of the hardened mechanical properties of 

self-compacting concrete has shown significant scatter both with and between different studies, which is understandable in view 
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of the range of materials, mix designs and test procedures used. However, a number of clear conclusions have been obtained about 

the behavior of SCC in relation to Normal vibrated concrete. 

2. Burak Felekoglu said that Quarry waste limestone powder (QLP) can successfully be used in the production stage of proper 

SCC mixtures, although modest adjustments of mixture ingredients and in particular superplasticizer dosage were necessary. 

Incorporation of QLP at the same cement content generally reduced the superplasticizer requirement and improved the 28 days’ 

compressive strength of SCCs. Normal strength SCC(∼30MPa) mixtures that contain approximately 300–310 kg of cement per 

cubic meter can be successfully prepared by employing high amounts of QLP. However, substitution of high amounts of cement 

with QLP reduced the strength values. Incorporation of QL Produced the cost of unit compressive strength of SCCs for all 

investigated cases. The reduction was in the order of 0.05–0.2 $/MPa/m3. 

3. Mostafa Jalal, Esmaeel Mansouri, Mohammad Sharif pour, Ali Reza Pouladkhan 

Investigated and study can be addition of micro and nano silica materials improved the consistency of the HPSCC and reduced the 

probability of bleeding and segregation. Increase in binder content from 400 kg/m3 to 450 and 500 kg/m3.Compressive and 

splitting tensile strengths improved rather significantly in the mixtures containing SiO2 micro and nanoparticles. Strength 

enhancement was achieved by increasing the binder content. Both water absorption and capillary absorption results showed rather 

significant decreases by addition of admixtures. The resistivity results showed increases at higher ages, according to the SEM 

micrographs, more refined microstructure and smaller pores may be achieved by addition of SiO2 micro and nano particles. 

4. R.N. Kraus, T.R. Naik, B.W. Ramme, Rakesh Kumar had finished their project and dealings with the study of SCC mixtures 

were made by replacing up to 30% of Class C fly ash with foundry silica-dust. The air content of SCC mixtures with silica-dust 

was significantly higher in comparison with the Reference Mixture. At 30% replacement of fly ash with silica-dust, a large increase 

in the HRWRA demand for the mixture was observed. Increased amount of foundry silica-dust decreased the VMA demand. In 

addition, However, this source of foundry bag-house silica dust material is a viable material for partial replacement up to20% of 

fly ash in SCC without increasing the materials costs. On the basis of strength developed at 28-day per unit materials cost. However, 

a more extensive investigation is needed in order to come to some definitive conclusions in developing the optimum mixture 

proportions for self-consolidating concrete. 

5. Tarun R. Naik, Rakesh Kumar, Bruce W. Ramme, Fethullah Canpolat 

An overview of the development, properties, and advantage sand disadvantages of using self-consolidating concrete has been 

outlined. Further, based on experimental study on the development of high-strength, economical, self-consolidating concrete 

incorporating high-volumes of Class C fly ash, the following general conclusions can be drawn: Use of high-volumes of Class C 

fly ash in the manufacturing of self-consolidating concrete reduces the cost of the SCC production by significantly reducing the 

amount of super plasticizer and viscosity modifying agent compared with the normal dosage for such admixtures in SCC, because 

decreased friction between paste and large aggregate particles resulting from ball bearing effects of spherical particles of fly ash. 

High-strength, economical self-consolidating concrete for strength of about 62 MPa at 28 days’ age can be manufactured by 

replacing at least 35% of cement by Class C fly ash. 

6. Erdogan Ozbay, Ahmet Oztas, Adil Baykasoglu, Hakan Ozbebek said HSSCC is consisting of many components; it is critical 

to use systematic approach for identifying optimal mixes and investigate the most effective factors under a set of constraints. Due 

to this reason Taguchi method with L18 orthogonal array is used in this study to investigate ranking of the effective parameters 

and best possible mix proportions of fresh and hardened properties of HSSCC. At the end of this research, it is seen that Taguchi 

method is a promising approach for optimizing mix proportions of HSSCC to meet several fresh and hardened concrete properties. 

Taguchi method can simplify the test protocol required to optimize mix proportion of HSSCC by reducing the number of trial 

batches. This study has shown that it possible to design self-compacting concrete with satisfying the criteria of high strength 

concrete. As it can be seen in the results of fresh and hardened concrete properties of produced concrete samples, they satisfied the 

expected properties of HSSCC. 

7. N. Bouzoubaa, M. Lachemi Investigation has shown that it is possible to design an SCC incorporating high volumes of Class 

F fly ash. The HVFA SCCs (except one) have a slump flow in the range of 500±700 mm, a flow time ranging from 3 to 7 s, 

segregation index ranging from 1.9 to 14%, and bleed water ranging from 0.025 to 0.129 ml/cm2. The temperature rise of the SCC 

was 5°C to 10°C lower than that of the control concrete, and the setting times of the SCC were 3 to 4 longer than those of the 

control concrete. The SCC developed compressive strengths ranging from 15 to 31 MPa, and from 26 to 48 MPa, at 7 and 28 days, 

respectively. In terms of mix design cost, the economical SCC that achieved a 28-day compressive strength of approximately35 

MPa was that made with 50% replacement of cement by fly ash, and with a water-to-cementitious material ratio of0.45. This SCC 

can replace the control concrete with similar28-day compressive strength (35 MPa) with no significant extra cost. However, it 

should be noted that only one fly ash has been used in the present study, and further research is needed in the area. 

8. Selvamony C., Ravi Kumar M.S., Kannan S.U., Basil Gnanappa from the experimental investigation, it was observed that 

both admixtures affected the workability of SCC a diversely. A maximum of 8% of lime stone powder with silica fume, 30% of 

quarry dust and 14 % of clinkers was able to be used as a mineral admixture without affecting the self-compact ability. Silica fume 

was observed to improve the mechanical properties of SCC, while limestone powder along with quarry dust affected mechanical 

properties of SCC adversely. 

9. J.M. Khatib said that the following conclusions are made. High percentage of FA can be used to produce SCC with an adequate 

strength. Using of up to 60% FA as PC replacement can produce SCC with a strength as high as 40 N/mm2.Although the absorption 

increases with increasing FA content, the absorption values of SCC containing high volume (80%) of FA is below 2% at 56 days 
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of curing. Incorporating increasing amounts of FA in SCC reduces the drying shrinkage. and there is linear change in shrinkage 

with the increase in FA content. Replacing cement with 80% FA can reduce the shrinkage by two third. 

10. S.C. Kou, C.S. Poon gives results of the investigation show that both coarse and fine recycled aggregates can be used for 

SCC production. The slump flow and blocking ratio of the RA-SCC mixtures increased with increasing fine recycled aggregate 

content. The initial slump flows of all the RA-SCC mixtures prepared were at least 760 mm and the blocking ratios varied from 

0.85 to 0.94. The addition of f-FA resulted in an increase in slump flow and blocking ratio. The compressive and tensile splitting 

strengths of the RA-SCC mixtures prepared without the addition of fly ash decreased with increasing fine recycled aggregate 

content. The maximum compressive and tensile splitting strength were achieved by using 25–50% fine recycled aggregates as a 

replacement of river sand. The resistance to chloride ion penetration of the RA-SCC mixtures increased with an increase in the 

fine recycled aggregate content. The drying shrinkage of the RA-SCC mixtures increased with an increase in the fine recycled 

aggregate content but it can be controlled by the use of a lower W/B ratio. 

11. Shamsad Ahmad, Saheed Kolawole Adekunle, Mohammed Maslehuddin, Abul Kalam Azad obtained in their study the SCC 

mixtures made with blends LSP and other local fillers gave high early strengths, with 3 day compressive strengths in the range of 

39–52 MPa while their 28 day strengths ranged between 64 and 78 MPa. The average elastic moduli of the studied SCC mixtures 

ranged from 40 to 42 GPa, while the splitting tensile and pull-out bond strengths ranged between 5.9– 6.4 MPa and 31–33 MPa, 

respectively. The results proportionately with the compressive strength. Although the bond strength increases with compressive 

and tensile strengths, the long term stability of an SCC mixture is a dominant determinant of its bond strength. Excellent mechanical 

properties and the high corrosion resistance exhibited by most of the developed mixtures are a pointer to the fact that suitable high-

performance SCC mixtures can be developed utilizing the investigated fillers which can be adopted for aggressive exposure 

conditions. 

12. Kamal H. Khayat said that the workability requirements for successful placement of SCC necessitate that the concrete 

exhibits excellent deformability and proper stability to flow under its own weight through closely spaced reinforcement without 

segregation and blockage. and secure uniform properties of the hardened concrete. An SCC with a slump flow of 650 mm 

containing 300 to330 l/m3 of 20-mm MSA, 555 kg/m3 of cementitious materials, and 0.60 to 0.66 S/Pt volumes, can be more 

suitable for casting highly congested structural sections than a mix containing 375 to 400 l/m3 of coarse aggregate, 425 kg/m3 of 

cementitious materials and 0.70 to 0.85 S/Pt volumes. Binary or ternary binders containing high volumes of pozzolanic or non 

pozzolanic fillers, such as limestone powder, can be used to reduce the cement content, heat of hydration, and shrinkage. One 

approach to enhance viscosity is to lower the w/cm to this can enable the reduction of coarse aggregate volume and reduce the risk 

of blockage, which is especially useful in mixtures containing moderate content of cementitious materials and fine fillers. 

13. Mucteba Uysal, Mansur Sumer both persons are being performed to determine some fresh, hardened and sulphate resistance 

properties of SCC mixtures and the results of the tests are as follows: Among the mineral admixtures considered, the best 

performance has been obtained for FA series as workability properties. When the properties of hardened SCC such as compressive 

strength, ultrasound pulse velocity and density would be taken into account, the use of mineral admixtures in various combinations 

can provide excellent mechanical properties. Incorporation of mineral admixtures substantially improved their distance of SCCs 

against sulphate attack.  Results show that GBFS series showed superior resistance against sulphate attack. Replacing cement with 

40% GBFS can reduce magnesium sulphate attack by one third when compared to control mixture. 

14.Ilker Bekir Topcua, Turhan Bilir a, Tayfun Uygunog lu Gives the conclusions of this study can be said as follows: When the 

properties of fresh SCC such as slump-flow, V-funnel time, blocking ratio, air content and unit weight are considered as a criterion 

to determine the optimum usage ratio of MD in SCC, it can be said that usage amount below 200 kg/m3 content is suitable for 

improving all of these properties.  Filling capability and passing ability are between acceptable values of SCC containing up to 

200 kg/m3 MD content If the properties of hardened SCC such as compressive strength, flexural strength, capillary coefficient and 

compactness would be taken into account, the usage amount can be said as 200 kg/m3 content again. It is known that fly ash as a 

pozzolanic material increases the late age compressive strengths of SCC. Therefore, the maximum and the optimum usage amount 

of MD can be said as 200 kg/m3 content in order to obtain best performance for both of fresh and hardened properties of SCC. 

Consequently, if the positive effects of MD on fresh and hardened concrete properties of SCC are considered. 

15. Bertil Persson investigated that the Experimental and numerical studies were performed on Creep, shrinkage and elastic 

modulus of SCC coincided well with the corresponding properties of NC when the strength was held constant. The creep coefficient 

of mature SCC coincided well with the corresponding property of NC when the strength at loading was held constant.  The creep 

coefficient of young SCC increased substantially when the concrete was loaded at low age, in the same manner for SCC and NC. 

The creep coefficient decreased substantially when the strength of the concrete was high, i.e. in HPC. 

16. Binu Sukumar a, K.Nagamania, R.Srinivasa Raghavan said that the SCC mixes are prepared for different grades ranges 

from30 to 70 MPa with all required rheological characteristics such as flow ability, filling ability, passing ability and segregation 

resistance. Relations have been established for the gain in compressive strength at early ages of curing (12 h to 28 days) for different 

grades of SCC mixes and the relations are compared with the IS Code formula for conventional concrete as per IS: SP 23-1982.The 

proposed equation for the compressive strength is given by f ct = fc28 · t/(4.2 + 0.85 · t).It is found that strength at 12 h of all 

grades of SCC is more than 10% of the 28-day strength and 1-daystrength is about 18–20% of the 28-day strength. Suitable relations 

are developed between tensile strength and compressive strength of different grades of SCC. 

17. F.M. Almeida Filho, B.E. Barragán, J.R. Casas, A.L.H.C. El Debs Said their study has presented a statistical analysis on the 

main resistance properties (the modulus of elasticity, compressive strength and tensile strength) of three SCC mixes varying the 

maximum aggregate size, paste and gravel content. Moreover, experimental results have been compared with eight formulations 
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from codes and authors for the prediction of such material properties. Results are in accordance with the expected trends for 

conventional concrete, with E being sensitive to the paste and gravel content. For a given compressive strength, SCCs elaborated 

with larger maximum size aggregate and higher volume of coarse aggregate presented higher values of E. value along the analyzed 

compressive strength interval can be observed. Regarding the Gaussian distribution of the mechanical properties tested. Based on 

the still limited results available, the values 3%, 7% and 16% can be used as a rough estimate of the coefficient of variation for E, 

f, sand f, t, respectively. However, this issue should be confirmed By further experimental research works. 

18.  M. Shahul Hameed, A. S. S. Sekar, V. Saraswathy investigated the acceptance criteria of SCC as slump flow ≥ 650 mm, 

reduction in slump flow owing to the presence of the J-ring≤ 100 mm, U-box filling height ≥ 300 mm, V-funnel time 6–12 s and 

segregation index ≤ 20%, Mixes SCC79, SCC164 and SCC254 may be accepted as SCC. It is found that the water absorption of 

SCC164 concrete is comparatively 36.06, 12.61 and 9.25% higher than that of NCRS6, NCCRD6 and SCC161 concretes, 

respectively, at 7 days. Similarly, the water absorption of SCC164 concrete is 27.87, 16.8 and 8.76% higher than that of NCRS6, 

NCCRD6 and SCC161concretes, respectively. at 28-days. The compressive strength of SCC164 (15 % MSP) at 28 days is 3725 

N/mm2. The test results showed that the SCC164 mix is having lower chloride permeability values at 7, 28 and90 days and hence 

lower permeability can lead to longer durability and prolonged service life of structure. Addition of MSP greater than 15% makes 

the concrete unsuitable for SCC. Therefore, the results of this research provide a strong support for the use of CRD as fine aggregate 

and MSP as filler in SCC manufacturing. 

19.M. Shahul Hameed A. S. S. Sekar, L. Balamurugan, and V. Saraswathy said that experimental data show that it is possible 

to use both MSP and CRD wastes in the manufacturing of SCC. For a given W/P, the addition of MSP decreases the viscosity. The 

compressive strength and splitting strength of SCC with15% MSP addition at the age of 7, 28 and 90 days are slightly higher than 

NCRS and NCCRD specimens. MSP was very effective to overcome the negative effects of CRD. The test results show that the 

SCC4 mix is having lower permeability values at 7, 28, 90 days. Addition of MSP in the range of 5 % to 15% of fine aggregate 

content decreases the permeability. It is recommended that the replacement of natural sand with 85% CRD and 15%MSP, as 

replacement in SCC. Mixes SCC2, SCC4 and SCC6with W/P 0.3 are recommended. 

III. CONCLUSION OF LITERATURE REVIEW 

Analysis and comparison of data from more than 40 recent studies of the physical and mechanical properties of self-compacting 

concrete has shown significant materials identified from the studies. In most areas analyzed in this paper, only confirmatory 

material and their specification on the properties of particular SCC. Quarry waste limestone powder (QLP) can successfully be 

used in the production stage of proper SCC mixtures micro and nano silica materials improved the consistency of the HPSCC and 

reduced the probability of bleeding and segregation. The study of SCC mixtures was made by replacing up to 30% of Class C fly 

ash with foundry silica-dust Addition of MSP greater than 15% makes the concrete unsuitable for SCC.  Therefore, the results of 

this research provide a strong support for the use of MSP as filler in SCC manufacturing. A maximum of 8% of lime stone powder 

with silica fume, 30% of quarry dust and 14 % of clinkers was able to be used as a mineral admixture without affecting the self-

compact ability. However, a number of clear conclusions have been obtained about the behavior of HSSCC. 
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