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ABSTRACT 
 

ECC is likely to the fiber reinforced concrete. ECC contains Cement, sand, coarse aggregate, fine aggregate, water, 

ECC fiber and some admixture like fly ash, silica fume etc. An ECC is highly crack resistant with the tensile strain 

capacity over the conventional concrete. In this research work used polypropylene fiber as an ECC material. 

Polypropylene fiber having many advantageous characteristics like high chemical and corrosion resistance, high 

tensile strength, excellent abrasion resistance, long life span etc. the bonding between cement and Polypropylene 

fiber stabilize the crack propagation in the concrete. Hence in this research work study the behavior of ECC using 

polypropylene fiber incorporating with Fly ash. In the prepared mix design o%, 1%, 2%, 3% of polypropylene fiber 

is used. Also 40% and 50% Fly ash is replaced with cement. The experimental study is to present the effect of 

addition of polypropylene fiber and replacement of Fly ash with cement on the behavior of concrete under 

compressive and tensile test.      
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I. INTRODUCTION 

 

In the last several decades, concrete with increasingly 

high compressive strength have been used for structural 

applications. However, most of these materials remain 

brittle. In some cases, the brittleness as measured by the 

brittleness number (Hillerborg, 1983) actually increases 

as the compressive strength goes up. This poses 

potential danger and limitations of high strength 

concrete in structural applications. In certain locations, 

such as where steel and concrete come into contact 

(e.g.steel anchors in concrete at column base) or in 

connections of steel/concrete hybrid structures, the high 

stress concentration created can lead to fracture failure 

of the concrete. In seismic elements, high ductility in the 

concrete can make a significant difference in the seismic 

response of the overall structure. These and other 

examples discussed below point to the need to develop 

cost effective high ductility cementitious materials 

suitable for structural applications. In the last several 

years, the University of Michigan has been investigating 

a composite material known as Engineered 

Cementitious Composites, or ECC for short. In many 

respects, this material has characteristics similar to 

medium to high strength concrete. However, the tensile 

strain capacity generally exceeds 1% with the most 

ductile composite in the 6-8% range. This article briefly 

reviews these emerging materials, and also reports on 

some ongoing developmental application studies. 

 

In terms of material constituents, ECC utilizes similar 

ingredients as fiber reinforced concrete (FRC). It 

contains water, cement, sand, fiber, and some common 

chemical additives. Coarse aggregates are not used as 

they tend to adversely affect the unique ductile behavior 

of the composite. In general 2% or less by volume of 

discontinuous fiber is adequate, even though the 

composite is designed for structural applications. 

Because of the relatively small amount of fibers, and its 

chopped nature, the mixing process of ECC is similar to 

those employed in mixing normal concrete. A typical 

composition employs w/c ratio and sand/cement ratio of 

0.5 or lower. Unlike some high performance FRC, ECC 

does not utilize large amounts of fiber. Also by 

deliberately limiting the amount of fibers, a number of 

proprietary studies have concluded economic feasibility 
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