International Journal of Trend in Scientific Research and Development (IJTSRD)
‘Volume 6 Issue 1, November-December 2021 Available Online: www.ijtsrd.com e-ISSN: 2456 — 6470

The Study of Self-Healing Properties with High Strength Concrete

Suhel Shaikh', Rajeev Singh Parihar?, Barun Kumar®

1 2 . 3 .
Research Scholar, “Associate Professor, “Assistant Professor,

1,2,3

ABSTRACT

High-strength concrete is indeed a new progression in concrete
technology. It groups compressive strength of 40 MPa or above.
Since HSC is another kind of solid, it has not been broadly utilized
by the designers. Because of absence of research, it has just been
utilized as a part of some reinforced concrete members and few large
and precise structures.

In our study, we will try to discover the ideal extent of mineral
admixture with cement to accomplish most extreme packing density
and make a mix design based on the obtained results. We will be
utilized five mineral admixtures as a pozzolanic material in cement.
The mineral admixtures utilized were Quartz powder, Fly ash,
Metakaolin, Ultra-fine slag and Rice-husk ash. A third-generation
superplasticizer will also be additionally used to set up the mix
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design with a specific end goal to minimize the water necessity for

cement hydration.
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INTRODUCTION:

Nowadays, Self-healing concrete has come out as the
material of choice as a repair construction material
which makes concrete more durable. In this report,
self-healing is done through biological processes as a
repair material is completely reviewed. This report
represents a new research in the field for repair of
unexpected cracking of concrete. In this study we
attemptedto make a High Strength Concrete which
will also have self-healing properties, which will give
this concrete some extra durability.

Bio mineralization in High Strength Concrete

In recent times concrete has become the second most
consumes material on the planet afterwater. In past
concrete mixes of low grades or strength were enough
to meet our requirements. Butdue to recent innovations
and big structures it was found that past
methodologies were not enough. So, researchers
decided to find new methods and materials that can
meet our requirements. In this series researches came
up with a new term known as High Strength Concrete.
High Strength cement is arising innovation that gives
another measurement to the expression "High
performance concrete".[ 1-4] It has a lot of potential in

compressive strength,

Journal. This is an
Open Access article @ @
distributed under the

terms of the Creative Commons
Attribution License (CC BY 4.0)

(http://creativecommons.org/licenses/by/4.0)

construction development industry. It has great
mechanical properties and durability properties when
contrasted with the traditional cement. It can likewise
substitute basic steel in a few applications by joining
fiber support. It can also substitute structural steel in
some applications by combining fiber reinforcement.

Standards like packing density, micro structural
improvement can be used to accomplish HSC. The
advantage like water resistance and strength are
likewise given by HSC. Different examination of the
HSC has been performed for assurance of mechanical
and durability properties. The outcomes demonstrate
that HSC have more prominent compressive and
flexural strength and a decreased water penetrability.
The most extreme compressive strength is between
120-150 MPa.

Occasionally strength may likewise reach up to
200MPa.[8] At such a high compressive strength the
coarse aggregates are the weakest part in concrete.
The concrete is liable to fail from coarse aggregates.

To accomplish a compressive quality, we can remove
the coarse totals and accomplish consistency and
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homogeneity in the blend. The pozzolanic properties
of materials like silica fume, fly ash and so forth are
utilized to accomplish high density and strength. HSC
incorporates bond of higher grade (for the most part
OPC 53), quartz powder, quartz sand, steel fibres and
silica fume, steel aggregates and a superplasticizer (11
generation). We likewise utilize superplasticizers so as
to decline water-cement ratio with extra advantage of
getting great workability. [9],

Here comes up the two new challenge. One is the
extensive production of cement and concrete give rise
to some hazardous environmental effects to concrete
leads to negative environmental effects. The second
one is durability of concrete. In concrete the cracks are
the major shortcoming in concrete structures, Cracks
are responsible for deterioration of concrete ne it
Micro or Macro cracks. We need to overcome these
two challenges. We know that key constituent of
concrete is cement and aggregates. Some facts related
to concrete is that the key constituents of concrete are
cement and aggregates.[10], [11] The making of
cement only leads to 7% CO, emission by human’s
activities, which is a huge number. By knowing these
facts, it is difficult to say concrete is a sustainable
material[12]-[14]. To avoid these phenomenon and
make a eco-friendly concrete, concrete was replaced
partially with come greener materials we replace
concrete partially with greener choices like fly ash,
blast furnace slag, or rice husk ash which are by
results of iron, coal and agrarian materials or
businesses and so on.

Cracks in concrete make a major impact over
durability and serviceable life of concrete. Cracks
makes it easy for moisture, Carbon dioxide (CO»),
Sulphate, gases and other liquids for trans-pass
concrete effectively up to its centre and fortification
which brings about rot of support and decrease the
quality and sturdiness of cement. Therefore, it makes
cracks themselves undesirable in concrete structures.
The micro cracks can rehabilitate by concrete itself.
This healing process is known as “Autogenic healing”
which is also known as “Self-healing”. [15]-
[18]Therefore, cracks can be healed by mixing
specific healing material in the concrete matrix. In this
we will try to make HSC which will be capable to heal
its cracks by itself if occurs to increase the life of
concrete and give a concrete structure serviceable for
more time. Bacteria plays amajor role in making a self-
healing concrete. A type of bacteria that can must
precipitate with calcite (CaCOs3) to form crystalline
layer over cracked surface. The bacteria also should
be alkali-resistant (alkaliphilic) in nature because
concrete is extremely alkaline. [19]-[23]

Bacteria

Bacteria are the single cell microbes. There is no
nucleus and any other membrane in them therefore,
they have simple cell structure. DNA contains generic
information of bacteria in a single loop., all this present
in the control centre of the bacteria. Plasmid is also
one of many circles of different genetic materials. It
contains genes, which give advantages to bacterium
over bacteria.[17], [21], [24]

Classifications of Bacteria

Classification based on shapes: According to their
basic shapes, bacteria can be classifiedinto 5 groups.
Spherical (Cocci)

Comma (vibrios)

Spiral (spirilla)

Rod (Bacilli) &

Corkscrew (spirochaetes).

dvantages of High Strength Concrete
The structures made will be sooner available for us.
The cross section of columns and beams of large
structures are reduced.
Ultra-high strength concrete can give a highly
durable structure.
» Concrete with any desirable mechanical properties
can be made.
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Limitations of High Strength Concrete

» Extra care is required while placing High Strength
Concrete which may not be required while using
conventional concrete.

» For making Ultra-high strength concrete good
quality control is required.

» The cost will be increased because in use of HSC
we need to do test at site as well.

» The mix of concrete may require some special
materials and skilled labor as well

6. The authors Kim et al. (2018) isolated three strains
for Bacillus genes (JH7, JH3 and HYOO08), from
two different samples of concrete. This study
suggests that CaCO3 crystals having differentt
properties which can be produced by different
calcium carbonate precipitation (CCP)-capable
strains.

7. In their study they finally concluded that self-
healing ability of concrete depends upon many
factors, type of bacteria, availability of calcium
carbonate, pH and others. Therefore, it is very
important to cultivate and induce the bacteria as
per the nature available and requirement

8. The capacity to existing in such a basic, high pH
environment is  significant for CaCO3
precipitatingmicrobes since solid itself speaks to
such situations. In this manner, the proposed that
three strains, two of Bacillus species JH3 an Jh3
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and one Sporosarcina sp. HYOO08, could be
promising possibility for eco-accommodating
mechanical applications. Each of three strains
were brooded under similar conditions, the
distinctive structure (state) of the subsequent
accelerated precious stones could be because of
contrasts in their intrinsic systems of use of
calcium. Along these lines, strain likely have a
ideal micro-environment to initiate CCP, for
example, a particular pH level.

9. Development of the calcium carbonate precious
stones required a very high grouping of calcium
and carbonate resources.

10. In an environment plentiful with calcium, for
example, cavern, soil, and limestone use and
creation of carbonates through metabolic
exercises, for example, hydrolysis driven by
urease might becomethe foundation of
precipitation of CaCO3. Every one of the three
strains showed urease movementdroven naturally
impacted and organically instigated CCP under
ideal antacid ecological conditions

METHODOLOGY

1. In order to complete the study, we need to go
through various steps in a systematic manner.
These steps include the procurement of raw
materials and then determining their properties.

2. We need to carry out the Optimum packing
density optimization of the materials in Binary,
Tertiary, quaternary models in order to achieve
Highest packing density. Side by side we will get
the samples for Bacteria isolation and to all the
necessary steps to isolate and screen Calcium
precipitating bacteria for our Study. Once the
samples are made, they will further be tested for
their mechanical properties as well as water
absorbing capacity, The voids within the Concrete
Cubes. In order to get the idea of crack healing
capacity of concrete we also need to do
continuous Microscopic and SEM Analysis. The
step by Step Flow methodology adopted for the
study is given below.

RESULT ANALYSIS

Tests for urease activities

Test required to check the urease activities are these:

1. Qualitative Test (Phenol Red Test).

2. Quantitative Test (Electrical Conductivity Test)
The methodology of these tests is explained
below.

Qualitative Test (Phenol Red Test)

In this, we can measure the activity rate of bacteria
precipitation and urease assay. Using phenol red as
the indicator, which turned to yellow color if such

activities takes place. First, the media will be
prepared by adding indicator phenol red in it then the
media composition and microwaved for the melting
of agar powder. After microwaving, the media is
poured in test tubes. These test tubes then autoclaved.
After autoclaving these tubes are placed in slanted
positions so that media solidifies in slanted position.
This procedure is known as slants making. The colour
of these slants must be pink. Further, the slants are
streaked using isolated bacterial strains. After
streaking the test tubes were incubated for 3-4 days to
get results. The slants which turned to yellow colour
are urease positive (+) and those remained pink are
urease negative (-).
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