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Abstract The hybridization cycle is utilized in this
review to increment mechanical properties of Engineered
Cementitious Composite (ECC). Two kinds of blend
extents are utilized in this examination, in blend 1 mono
fibre and blend 2 half breed strands. Then the various
techniques utilized for oneself recuperating of
cementitious materials, for example the utilization of
empty strands, microencapsulation, broad specialists and
mineral admixtures, microorganisms and shape memory
are summed up. Designed Cementitious Composite (ECC)
is another sort of concrete-based materials, which has
interesting  properties  contrasted and  customary
cementitious materials. Further, a rundown about the
examination status of self-mending on ECC is given. This
paper presents the Compressive and rigidity of Engineered
Cementitious Composites or additionally called as
bendable cement under adding various sorts of mineral
admixtures like (GGBS), and fly debris class F (FA).
Specifically examined by adding PVA and PP
(polypropylene) strands and conplast 430 high reach water
diminishing specialist. It shows that ECC bears
extraordinary  potential in acknowledging viable
self-recuperating because of its exceptional miniature
break conduct and tight break width control property
joined with its generally high level of cementitious parts
and low water-folio proportion. In the wake of leading the
different tests on blend extents, it is presumed that, finally
the PVA and PP filaments were utilized in blend extents,
the uniaxial compressive strength and direct rigidity are
giving best outcomes and 1.12% of super plasticizer added

to it, then the functionality is likewise expanded by looking
at this multitude of two tests, and the ECC giving great
outcomes than the traditional cement. The principal subject
or point of this task is to give the pliable rigidity to the
substantial and to stop the devastating disappointments of
the designs.

Keywords Fly Ash, Fibres, Composites, Super
Plasticisers, ECC Properties

1. Introduction

Concrete is becoming a necessary component of
construction. Cement, coarse aggregates and fine
aggregates are used to make it. Concrete has a weak
tension and a strong compression behaviour [1]. Steel bars
and various types of fibres can be used to enhance
concrete's tension behaviour. Concrete is fragile by its very
nature. Generally, concrete with more strength has been
used in the construction industry for many decades for a
variety of applications [2]. However, the majority of
materials used in this concrete were nearly identical to
those used in a regular one. Many research studies have
found that as concrete's compressive strength increases, so
does its brittleness number also this concrete restriction is
extremely harmful to structural applications. So in 2003
Victor Li introduced Engineered Cementitious Composite
[3,5]. Many substantial designs including frameworks
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experience the ill effects of serious crumbling from one
side of the planet to the other. In this way review and
upkeep methods for substantial designs have subsequently
turned into the focal point of expanding consideration.
Notwithstanding, the execution of nonstop review and
support is troublesome, particularly on account of the
enormous scope of substantial designs like frameworks,
attributable to the impressive measure of work and assets
required. Then again, a fix might be troublesome or
difficult to be executed as a result of existing
circumstances like the area of the harm in the impacted
design. Numerous foundations, for example, thruways and
passages are additionally in persistent help and in such
cases fixing work turns out to be truly challenging.
Additionally, regardless of whether such fixed work was
conceivable on a fundamental level, the expense and
measure of work expected for determination and fix work
can be restrictive on account of enormous scope
frameworks. Under such conditions, programmed fix, or
rather self-mending, of hurtful breaks without grave work
and capital necessities of impacted designs could be of
extraordinary  fascination. Engineered Cementitious
Composite can improve the structure's resiliency and
toughness. ECC had a tensile strain power of over 3%,

which is almost 300 times that of conventional concrete [6].

Another special advantage of ECC is that the diameter of
multiple cracks can be managed to be less than 60m,
resulting in low permeability, increased resilience, and
self-healing capability when fractured. [7,8]. Sand has a
major effect on material workability, mechanical
performance, shrinkage, and material expense as an
important component in modern ECC. The sand, in fact,
has an effect on the fibre dispersion and tensile properties
of ECC [9]. Improper sand size may reduce fibre
dispersion, resulting in inadequate fibre bridging over each
of the many crack planes, which can contribute to
premature fracture localization and a reduction in
composite tensile strength and strain ability [10].

ECC is still in its early stages of growth. This essay is a
summary of a basic interpretation of ECC the fundamental
characteristics of ECC are described below are explained
[11]. With contributions from academic studies and

industrial organizations all over the world, the literature on
ECC is increasingly growing. The general mechanical
properties of ECC are Compressive strength ranges from
20-95Mpa and Ultimate tensile strength ranges from
4-12Mpa [12]. The ultimate tensile strain is about 1-8%.
Young's modulus is about 18-34Gpa. ECC has been widely
developed in a number of nations, including Japan, Europe
and the United States [13]. It helps to have a clear
understanding of the underlying architecture methodology
when designing local implementations of ECC [14].

A. Materials and Methods

The concrete utilized was common Portland concrete
(53 grade). Fly debris utilized was low calcium fly garbage
(ASTM class F) which was obtained from Mettur Thermal
power plant. The fine total utilized was normal sand
(stream sand) and it was sieved with a 4.75mm sifter to
eliminate bigger particles. Filaments utilized are polyvinyl
liquor fiber (PVA), polypropylene fibre (PP), and steel
fibre (SE), glass fiber (GE). The properties of these fibres
are displayed in table 1 [3].

Fly Ash in ECC generally Flies debris is favored in light
of the fact that fly debris drops by anthracite, and
bituminous coals, as per ASTM C 618. It contains more
alumina and silica than Class C fly debris and has a higher
LOI. Fly debris from Class F has lower calcium content
than fly debris from Class C [15]. Fly trash is made from
the start of coal in electric utility or current boilers. There
are four fundamental kinds of coal-ended boilers: beat coal
(PC), stoker-ended or journeying lattice, hurricane, and
fluidized-bed start (FBC) boilers. The PC warmer is the
most by and large used, especially for tremendous
electric-creating units. Various boilers are more typical at
current or cogeneration workplaces. Fly soot made by FBC
boilers is not seen in this record. Fly flotsam and jetsam are
gotten from the vent gases using electrostatic precipitators
(ESP) or in-channel surface specialists, regularly suggested
as pack houses. The physical and substance credits of fly
garbage contrast among start strategies, coal source, and
particle shape. However, the physical properties of flyash
are as displayed in table 2 [18].

Table 1. The properties of the fibres

S. No Property PVA PP Glass Steel
1 Density 1300g/cc 900g/cc 2.54g/cc 7.85¢/cc
2 Diameter 39um 37um 17um 3um
3 Length 12mm 6mm 10mm 12mm
4 Elongation 6% 23% 3.5%4.5%
5 Colour White White White Grey
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Table 2. Properties of FlyAsh

Compounds Class F Fly ash Class C Fly ash
SiO, 54.9 39.9
Al 03 25 16
Fe,0; 8 7
CaO (Lime) 8 23
MgO 3 6
SO; 2 4

Polypropylene fiber (PPF) is a sort of straight polymer
engineered fiber got from propylene polymerization. It
enjoys a few benefits like lightweight, high strength, high
sturdiness, and erosion opposition. The PPF is generally
utilized in the substance industry, energy, clothing, natural
assurance, and development [1-6]. In the development
business, concrete has the disservices of low rigidity, frail
distortion obstruction, and unfortunate break opposition.
The miniature breaks are effortlessly delivered from an
external perspective to within, which increment the
penetrability of the substantial. Water or other destructive
particles effectively enter the inside of the substantial and
speed up the crumbling of the substantial [7]. At the point
when PPF is included in concrete, the three-layered
arbitrary circulation network construction can be framed in
concrete, which actually restrains the miniature break age
and improvement.
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GGBS Workability is important because it aids in
placement and compaction. The temperature increase
would be lower than it results the lower heat of hydration,
reducing the risk of thermal cracks in large areas of
concrete [16]. It has a high resistance to chloride attack,
lowering the risk of concrete corrosion.

Silica Fume the silicon metal or ferrosilicon
combinations produces silica rage as a result. Concrete is
one of the most worthwhile applications for it. It is one of
high receptive pozzolan because of its science and actual
properties. Concrete containing silica smoke can be a
serious area of strength for incredibly enduring [17].

Fibres Generally there are different types of fibres are
there but in this experiment PVA with 12 lengths and
39um dia was used similarly PP with 12mm length and
35um dia was used as shown in table 3 [8].

B. To analyze the properties of Engineered Cementitious
Composites a few kinds of minerals like Fly debris,
GGBS and Silica seethe is utilized in the ECC blend
extents 1&2. And also the fibres are PVVA and PP fibre
used in this mix Table 2 [18] shows the mix ratio
which is used in this experiment [19]. In the ECC mix,
sand is used as the fine aggregate. Because ECC is
usually developed without coarse aggregate, the fine
aggregate was chosen with great care. Sand has a
specific gravity of 02.6 and a modulus of fineness of
3.2. In this study the river bed sand is used as shown
in table 4 [20].

Table 3. Properties of PP and PVA fibre

. Nominal . Young's s Aspect ratio
Fibre Strength Diameter Length modulus (Gpa) Elongation (%0) (1/d)
PVA 1620 39 12 42.8 6.0 308

PP 1430 35 12 36.7 4.0 142

Table 4. Mix Proportion for M45
T Fibre
M 45 Cement Flyash GGBS ﬁ"'ca sand Water PIS“Pe.r
ume asticizer PVA PP
ECC M1 1 0.8 0.56 112 2
ECC M2 1 0.8 0.56 112 15 0.5
Table 5. Types of Mix Proportions
Cement Mineral Admixture Sand Water Chemical Admixture | Fibre (vol %)

Ratio 1 1.2 0.8 0.56 1.12 0.02

Kg/m® 587.0 704.60 569.9 299.7 3231 Based on the

density of fibre
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Figure 1. Test for Compressive Strength of ECC mixes.

Figure 2. Direct Tensile Strength

In this experiment, two types of mix proportions are
used to analyze the properties of Engineered Cementitious
Composites in ECC M1 Fly ash and GGBS with PVA fibre
is used and in ECC M2 Fly ash and silica fume is used with
PP and PVA fibres as shown in table 3 and the mix design
for this experimental programme is mentioned in table 5

[1].

2. Experimental Test Program

The uniaxial Compressive strength test is to dissect the
Uniaxial compressive  strength of ECC the
100x100x100mm shapes are utilized the tests are conveyed
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around 7 and 28 days of restoring. A 200-ton limit of the
testing machine is utilized to do the compressive strength
trial of ECC as shown in figure 1. The compressive
strength of the significant shape test gives an idea with
respect to all of the properties of concrete. By this single
test one adjudicator whether or not Concreting has been
done suitably. Concrete compressive strength for general
improvement contrasts from 15 MPa (2200 psi) to 30 MPa
(4400 psi) and is higher in business and current plans. This
significant is poured in the shape and fittingly tempered so
as not to have any voids. Following 24 hours, molds are
dispensed with, and test models are set in water for
re-establishing. The top surface of these models should be
made even and smooth. This is done by putting substantial
paste and spreading faultlessly with everything taken into
account by the space of the model. These models are
attempted by a pressure testing machine following seven
days of alleviating or 28 days of re-establishing. Trouble
should be applied gradually at the speed of 140 kg/cm?
every second till the Specimens miss the mark. Load at the
mistake isolated by area of the model gives the
compressive strength of concrete.

Direct Tensile Strength Test is to break down the direct
elasticity of ECC the canine bone examples are utilized. It
is having a size of 330x6x30mm with a gauge length of
79.9 mm has been used. Tests are carried out after 7 days
and 28 days of curing. A 100 KN capacity universal testing
machine is used to carry out this Test as shown in figure 2.
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Figure 3. Compressive Strength for M1 & M2 mix proportions

3. Results and Discussion

Uniaxial Compressive Strength of ECCTwo types of
mixes M1 & M2 taken to analyze the strength of ECC 7
days and 28 days curing values of specimens are taken.
PPF has amazing properties with lightweight, high
elasticity, and great durability. While adding PPFs, the
substantial has lower porosity and higher break obstruction
than the one without PPF. In this manner, it can diminish
the transmission of water and unsafe media in the
substantial, prompting the improvement of sturdiness. The
mixes M1 & M2 gives the results of 43.76 and 46.87 Mpa
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Respectively after 28 days of curing as shown in Figure 3
and the ECC gives the results of 30.76 and 46.7 Mpa
respectively after the 7 days of curing. Generally this
bendable concrete has a compressive strength of 35 to 60
MPa. ECC has a slightly greater compressive strain
capacity, about 0.46-0.66 percent. When comparing ECC
with conventional concrete, it has been discovered that
ECC gives good results.

Direct Tensile Strength of ECC is two sorts of ECC
blends M1 and M2 are taken to dissect the direct rigidity of
ECC. The 7days and 28days relieving upsides of examples
are taken. The mixes M1 & M2 gives the results of 5.67
and 6.12 Mpa respectively after the 28 days of curing and
3.47 and 4.23 Mpa at 7 days of curing as graphically shown
in figure 4. ECC has a 3-5 percent uniaxial tensile strain
capacity, which is approximately 300-500 times that of
conventional concrete.

B 0 0 N

w

o B N

7 days 28 days 7 dyas 28 days

Figure 4. Direct Tensile Strength of ECC mixes M1 & M2

4. Conclusions

The mechanical properties of an engineered
cementitious composite were investigated in this study
using experimental methods. In this experimental study,
two types of mix proportions ECC M1 & M2 are used by
adding different types and percentages of fibres and
different types of mineral admixtures are also added. In the
ECC mix proportion 1 0.8% Fly ash and 0.4% GGBS along
with 2 percent of PVA fibre used and were in ECC mix
proportion 2 0.6% of Fly ash 0.6% of silica fume and 1.5
percent of PVA fibre and 0.5 percent PP fibre used as
shown in Table 3. In the uniaxial Compressive Strength
test of ECC, it is observed ECC M1 & M2 are giving good
results compared to the normal or conventional concrete.

At first break the maximum elasticity increment as the
rate of strain increases, although the power of strain
reduces as strain rate increases. In the Direct Tensile
Strength test it is found that the ECC both mix proportions
giving 3-7. ECC has a uniaxial strain capacity of 3-5% with
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is greater than conventional concrete. When PVA and PP
were added to the mix then the tensile strength increased
when compared to only PVA in the mix. Finally, the PVA
and PP fibres were used in mixed proportions the uniaxial
compressive strength and direct tensile strength are giving
best results and 1.12% of super plasticizer added to it, then
the workability also increased by comparing all these two
tests the ECC giving better results than the conventional
concrete.
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