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Unlike conventional concrete, the material design process for 
engineered cementitious composites (ECC) involves micromechan-
ics-based design theory, paving the way for the use of high volumes 

in long-term tensile strain) with reduced crack widths, although 

additives are known to improve mechanical strength and durability 

-
structural characteristics, transport and mechanical properties) of 

-

selected to favor various ECC properties, optimum weight fraction 
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INTRODUCTION

The ingredients and mixture proportions of engineered 
cementitious composites (ECC) are regularly optimized 
through micromechanics-based material design theory 
to satisfy the strength and tensile ductility to attain high 
tensile ductility in composites.1 As a result, high amounts 

improve tensile ductility while retaining a long-term tensile 
strain of approximately 3%.2,3 Moreover, with an increase 

-
imately 60 to 10 μm (0.0024 to 0.0003 in.), or sometimes 

On the other hand, compared to portland cement, the pozzo-

strength can be observed only at later ages. Additionally, the 

by engineers.3,4 Therefore, the mixture design of ECC spec-
imens must be carefully optimized to minimize these disad-
vantages. Apart from the mixture design, a number of factors 

conditions, hydration age, and so on.5,6 Addition of nano-

concrete mixtures, especially at early ages.7,8 It has been 
3 show 

improved properties due to the synergy created between 
3 through mechanisms such as C3S hydration 

acceleration, ettringite stabilization, and increased compres-
sive strength.9-11 CaCO3

due to seeding effect.10,12,13

effectiveness of CaCO3 and C3A reactions.14-17

The main advantage of using CaCO3
is higher early-strength values,10,11 -

18 Microsilica and nanosilica (NS) 
also provide a seeding surface, accelerating hydration with 
accelerated pozzolanic activity.19

note that the mechanism of improvement with CaCO3 and 

becomes critically low at early ages, slowing pozzolanic 

levels, which may have a negative effect on properties at 
later ages.8,20 In the case of CaCO3, although formation of 

at early ages11,21

to the faster nature of hydration reactions. Consequently, 
3

fraction that will yield the highest compressive strength 
value.22 -
dent on the desired properties of the composite as well as 
other factors such as water-binder ratio (w/b), chemical 
and physical properties of components, and curing prac-
tices.5
means lower early-strength values, which limits the appli-
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