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Abstract: Super plasticizer has played a significant part in the recent issues of stability, particle suspension, particle segregation, 

flow properties, and cohesiveness in concrete. This study looked at how self-compacting concrete's characteristics and 

workability were affected by super plasticizer (SCC). Super plasticizers Conplast Conplast SP 430 is employed in the current 

investigation with concrete grades M30 and M40. Fresh concrete was used for the workability slump, compressive strength, and 

flexural strength test. On the hardened concrete, a test for compressive strength was performed. While every mix was acceptable, 

the one containing Conplast SP 430 had the best workability, compressive strength, and flexural strength. In the present 

investigation, it is show, how the cement content decreased by 23% and increasing compressive strength, flexural strength and 

reduced water –cement ratio also. 
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I. INTRODUCTION 

Concrete is a material that may be utilised for many various kinds of constructions and in construction. World Business Council for 

Sustainable Development (2015) reported that "Concrete is utilized in construction around the world twice as much as the sum of all 

other building materials, including wood, steel, plastic, and aluminum." Concrete does have some disadvantages, namely the 

potential for deterioration or damage over time. Therefore, concrete needs to be repaired. Therefore, to repair concrete, fresh 

concrete must be bonded to old concrete. When two or more materials are joined together so tightly that they function as a single 

monolithic unit, composite construction is possible. Damaged structural members frequently require composite fabrication to be 

repaired. Because monolithic behavior boosts a structure's or an element within a structure's strength and efficiency, which often 

results in a more practical design, it is desirable. The bonded interface must be successful at transferring forces like compression, 

tension, and shear for a composite unit to function monolithically. When two or more materials are joined together so tightly that 

they function as a single monolithic unit, composite construction is possible. Damaged structural members frequently require 

composite fabrication to be repaired. Because monolithic behavior boosts a structure's or an element within a structure's strength 

and efficiency, which often results in a more practical design, it is desirable. The bonded interface must be successful at transferring 

forces like compression, tension, and shear for a composite unit to function monolithically. To assess the compressive and tensile 

strengths of bonds, simple and basic standard tests are available, but few shear procedures have been formalized into standard tests 

(Helmick et al. 2016). In order to carry out repairs or apply overlays, engineers require a reliable method for experimentally 

determining the strength in shear at the interface bonded between old and new concrete.Direct, flexural, and tensional shear are the 

three forms of shear. A force per unit area is the definition of stress. The most fundamental and simple type of shear stress is direct 

or general shear stress, which is calculated by dividing the applied force by the cross-sectional area of the material.When it comes to 

plain concrete, the strength in shear at a bonded interface in roadways is mostly caused by adhesion and mechanical interlocking in 

the aggregate in the midst of base or bottom layer, which is referred to as the substrate, and top layer, which is referred to as the 

overlay. So,As a result, we can infer that the surface's shear capacity increases with surface roughness. The International Concrete 

Repair Institute, Inc. has acknowledged this as a factor (ICRI). There are 

 

II. LITERATURE REVIEW 
Bravoaj et al. (2017) Instead of actual construction and demolition trash, the majority of research on recycled aggregates for 

concrete focuses on aggregates created from waste concrete.  
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Sulfonated-based superplastizers are less effective in recycled aggregate concrete than they are in concrete with natural aggregates,  

according to various studies, but there hasn't been any discernible decline in the effectiveness of polycarboxylic-based 

superplastizers. Due of the larger porosity, greater roughness, and lower mechanical qualities of aggregates made from actual 

building and demolition waste, this may not be true when using those aggregates. This study examines the mechanical 

characteristics of superplasticized concrete combined with demolition and construction debris. Without screening or further 

treatment, recycled aggregates made from building and demolition trash were taken directly from the plants and used as aggregates, 

simulating what would occur in 

Bem et al. (2018) This study aims to demonstrate how superplasticizers and air entrainment admixtures (AEs) affect concrete's 

electrical resistivity.There have been studies on ten distinct kinds of concrete. Superplasticizers and air AEs have been utilised on 

three levels (0.20, 0.35 and 0.50 per cent). At 28, 63, and 91 days after the concrete samples were cast, the electrical resistivity was 

measured. Tests for density and compressive strength have also been conducted. The ideal concentration of the superplasticizer 

admixture was 0.35 percent, which greatly increased electrical resistance.  

The electrical resistance was significantly reduced by the air AEs at the same dosage.  

The highest resistivity/MPa ratio was found in the concrete containing air AEs. The results for different materials and admixtures 

should be carefully extrapolated. 

Malaeb et al. (2019) The construction sector benefits from the revolutionary construction technique of 3D concrete printing since it 

decreases project time, cost, and flaws while increasing design flexibility and ecologically favourable features. This technique 

allows for the production of a 3D object by stacking 2D layers of a predesigned building element on top of one another. This 

chapter makes a scientific contribution by providing a framework for tackling the numerous design and operational limitations of 

3D concrete printing, which will help this building technique be developed further. The two primary topics covered in this chapter 

are the design of a 3D printing machine and nozzle, on the one hand, and the design of the concrete mix that will be utilised, on the 

other.  

Xun et al. (2020) The current study examines the fluidity of cement paste and mortar, as well as the pace at which it loses flow over 

time. It also looks at the pore structure and compressive strength of concrete and mortar when high-performance polycarboxylic 

acid water-reducing agents are present. By using a mercury intrusion test, scanning electron microscopy (SEM), and X-ray 

diffraction, the hydration rate, hydration products, and pore structure of concrete containing various functional polycarboxylic acid 

superplasticizers were examined (XRD). The findings demonstrate that the water-reducing compound Z considerably enhances the 

pore structure of concrete and further compacts the structure of concrete and mortar, increasing concrete's compressive strength. 

Additionally, the water-reducing agent H's slower reaction rate can be attributed to its shorter side chains and ester functional 

groups. 

Ozuzun and Uzal (2021) Superplasticizers (SPs) play a significant role in the sustainable growth of the concrete industry due to the 

combinations' decreased water and Portland cement content. It is necessary to develop eco-efficient alternative types of SPs. In 

comparison to lignosulfonate- (LS) and naphthalene-based admixture, the plasticizing performance of a humic-acid based 

superplasticizer generated from leonardite (LHA) as a natural organic matter and its influence on hydration as well as characteristics 

of Portland cement (PC) were studied (NA). Through the use of isothermal calorimetry and thermo-gravimetric measurement of 

hardened pastes, the effect of LHA on the hydration of Portland  

 

III. BONDING AGENT 

For epoxy based bonding agent ASTM C881 provide resin system best suited for a particular application. According to viscosity 

and sag resistance there are three grade of epoxy, they are grade 1, grade 2 and grade 3.Also according to the type of material to be 

bonded together there are seven types are presented from Type 1 to Type 7. Also epoxy system are further characterized by class 

according to temperature ranges, they are class A, class B, class C. 

According to the above categories we decided the type of bonding agent epoxy based used for bonding in our project and also 

thickness of bonding agent is given with the type of bond used. 

 Once bonding agent epoxy based is open use it within 24hrs because once it opens it starts to set in presence of air. Some bonding 

agent start to set within 30 min and some bonding agent take up to a time of 24 hrs to set. After applying bonding agent on the 

surface allow to rest the sample for 14 days before testing of samples. 
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IV. FLEXURAL STRENGTH TEST 

Flexural power additionally called as modulus of rapture. In concrete flexure is the bowing minute caused by the applied load, in 

which a concrete beam has pressure at top and tensile worry at the base side.  

Shafts on testing will bomb in strain because of its property and shear will show up on concrete. In this test works absolutely beams 

of size 700 x 100 x 100 are casted of M30 and M40 grades concrete. At that point analyze the estimations of both plan blends. The 

flexural estimations of various blends. The load shall be increased until the specimen fails, and the maximum load applied shall be 

recorded to the nearest N. 

Where, the flexural strength of the specimen shall be calculated as 

Fb = 3PL/2bd2 

Where, Fb = flexural strength, in N/mm2; 

 P = maximum load, in N;  

L = distance between central lines of supporting rollers, in mm;  

b = average width of block, measured from both Faces of the specimen, in mm;  

d = average thickness, measured from both ends of the fracture line, in mm. The maximum load P shall be reported 

as-the breaking load, nearest to 1 N. 

 
Figure1.  Flexural Strength of beam 

 

Table1. Results of flexure strength grade M40 

 

 

 

 

 

 

Ratio C:CA:FA Age Mean strength 

(days) (N/mm2) 

1:1.81:2.39 28 6.65 

1:1.91:2.7 28 6.26 

1:1.78:2.64 28 7.19 
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Figure 1.Results of Flexural strength grade M40 

 

V. CONCLUSIONS 

Super plasticizers admixtures improve the workability without increasing water demand, for the two grades of concrete no 

decreasing in compressive strength was observed. Super plasticizers admixtures provide an increasing in ultimate strength gain by 

significantly reducing water demand in a concrete mix for the two grades, without affecting workability. 
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