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the case of difficult casting conditions such as conjusted reinforcement and heavily reinforced 

sections. High tensile strength, electrical conductivity and superior elasticity properties are 

typical advantages of carbon fibers. Hence it became an attractive admixture for fiber reinforced 

concrete (Dhonde et al., 2007). 

The three properties that characterize a concrete as self-compacting are flowing ability - the 

ability to completely fill all areas and corners of the formwork into which it is placed, passing 

ability - the ability to pass through congested reinforcement without separation of the constituents 

or blocking, resistance to segregation - the ability to retain the coarse components of the mixture 

in suspension in order to maintain a homogeneous material. Concretes blended with nano-

particles are superior to normal concrete because the small size (10-9) of the particles allows for a 

homogeneous dispersion throughout the cement-concrete matrix. 

The dispersal property of carbon nanofibers is the greatest problem encountered during most of 

the applications when it is used in conventional concrete. But SCC can help CNFs’ dispersal due 

to its high flowability which traditional concrete does not have. Well dispersed CNFs facilitate 

uniform Calcium Silicate Hydrate (CSH) gel formation and improve the performance of nano-

composites (Xiao H et. al 2003). The present study is focused to make SCC feasible by using 

carbon nanofibers. The significance of this research is to investigate the feasibility of using 

carbon nanofibers in medium strength SCC and its optimum dosage to achieve the best 

performance characteristics in respect of its structural and fracture parameters and their coupled 

effects on the relevant properties to reduce the risk of cracking due to the heat of hydration, and 

therefore improved the durability. 

 

2. Material Properties  

The concrete mixtures investigated in this study are prepared with standard 43 grade Portland 

cement. The cement used conformed to Standard IS 4031- Part 1. Continuously graded crushed 

basalt aggregate with a nominal particle size of 15 mm is used. Well-graded quartzite sand, with 

a fineness modulus of 2.72, is employed. The relative density values of the coarse aggregate and 

sand are 2.80 and 2.52, and their absorption rates are 0.9% and 1.2%, respectively. The grain-size 

distributions of the coarse aggregate and the sand are given in Table 1. A superpasticizer 

Conplast SP337 conforms to IS: 9103-1999 is used with 32% solid content and a specific gravity 

of 1.08. 

The coarse aggregate (crushed basalt) had a 15mm maximum size. The maximum aggregate size 

is selected 15mm in order to avoid the blocking effect in the L-box. The gap between rebars in L-

box test was 35 mm. As fine aggregate, a mixture of crushed 0–5mm limestone and natural river 

sand  is used. The grading curve of the aggregate mix is illustrated in Figure 1. 
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4. Conclusions 

The above experimental program leads to emphasize the effects of carbon nanofibers on the 

rheological properties of concrete. It is observed from the results that the presence of carbon 

nanofiber increases the overall performance of the concrete. The enhancement in engineering 

properties has clearly shown in all the above mentioned experiments. Basically the superiority of 

the self-compacting concrete mainly lies in the strength and durability characteristics of the 

concrete mixture.  

The maximum gain in strength and stiffness is achieved at 1.0% concentration of fiber. This is 

due to well dispersion of nanofibers in the mixture at that particular volume. In all the 

experimental cases the trend shows improvement in 0.5%, 1.0% concentrations only. Later in 

1.5%, 2.0% concentrations it shows the downward trend. From this we can observe that the 

presence of larger concentration of fibers is the cause for the decreased performance of the 

concrete mixture. In case of mixtures with higher concentration of fibers, it is observed that these 

fibers are dispersed randomly and leaving provision for less stiffness because of their excess 

presence. Hence it is meant that an optimum dosage will result in the best performance. 

Optimum dosage of the fiber is found to be 1.0% from the above studies. At this concentration it 

has shown its well dispersed nature and subsequent enhancement in strength and stiffness of the 

concrete mixture.  Finally, test results enable us to understand the effect of carbon nanofiber and 

its performance in association with self-compacting concrete to design superior concrete mixture 

with best strength and stiffness properties.  
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