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❑ Abstract

In last many years, researches concerning the strength, toughness and the durability of cement
based concrete structure. Researches on concrete’s self-healing process is increasing, due to the
rapidly deterioration of the material . Crack formation is very common phenomenon in concrete
structure , it can be formed by excessive load , temperature differences etc which allows the water
and different type of chemical to enter into the concrete through the cracks and decreases their
durability, strength which also affect the reinforcement when it comes in contact with water, CO2
and other chemicals. In order to overcome this problem self healing concrete is best option that
can be used . Sometimes it makes difficult to repair cracks on high rise buildings that can also cause
accidents so SHC can play an important role for better and economic repair works

 Introduction

Concrete is most widely used construction materials as it can resist high compressive loads and
hence it is used for infrastructure development. Cracks in concrete are caused due to shrinkage,
freeze-thaw, sustained loading. Due to formation of cracks water easily enters into concrete and
comes in contact with reinforcement which leads to corrosion. This eventually leads to decrease in
strength and durability of concrete. Hence a convenient method of repairing cracks is required
, which is a time consuming and expensive process. Conventional method of filling of cracks include
applying of cement slurry or mortar, epoxy based fillers and grouting. But these methods are likely
to thermally expand and have environmental issues also with the probability of accident. Hence a
new method of bacterial healing of concrete is introduced and cement formed is known as Self
Healing Concrete.
SHC imitates the automatic healing of body wounds by the secretion of some kind of materia. SHC
is created by dispersing specific materials (e.g., capsules or fibers) containing repairing solutions
into the concrete mix , where, when cracks appear, the fibers or capsules shatter, and the liquid
contained within them spreads immediately to cure the crack. Concrete cracks are a common
occurrence due to the low tensile strength of the concrete syste. These developed cracks reduce
the concrete’s long-term durability because they allow dangerous liquids and gases to leak through
. While concrete may be eroded by micro-cracks, steel reinforcement bars may also be affected by
attacks resulting from the infiltration of harmful gases and liquids into the concrete system .
Therefore, in order to keep the cracks from widening, it is crucial that they are treated quickly. Self-
healing of concrete cracks could extend the lifespan of concrete structures and make the structure
more environmentally friendly while simultaneously increasing its sustainability.
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Literature review

❑Kunamineni Vijay . Meena Murmu(5 October 2019)

•The self healing concrete with the addition of fiber can be used in construction industries to 
enhance the strength and durability of concrete.

•Using bacteria along with basalt fiber in concrete for improving and recovery of damage 

properties of

concrete.

•The workability slightly decrease with addition of basalt fiber however bacterial concrete shows 
good workability.

❑G.Geetha(12 December 2016)

•Bacillus is a soil bacterium, can continuously precipitate a new highly impermeable calcite layer
over the surface pf an already existing concrete layer.

•Self healing concrete beam attained higher load carrying capacity, deflection and ductility 
compared to the conventional concrete beam.

• Bacillus subtillis bacteria can repair microcracks that occur on the beam.

❑N.Ganesh Babu(3 May 2016)

•Cracking in concrete is irresistible when the load applied is more than its limit and the treatment 
of cracks is very expensive.

•Bacteria used in concrete totally based on the PH value of water that which bacteria used in 
concrete

• It is known concrete for its durability, ductility and resistance towards the external loads.
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❑M.V. Seshagiri Rao(20 June 2013)

•Self healing cement based on cement materials by controlling and repairing cracks could prevent 

“permeation of driving factors for deterioration”, thus extending structure life.

•Self healing cement based on materials through incorporatin of self healing concepts into 
durability based and life cycle design approach.

❑Robert Davies(4 September2018)

•The service life of the concrete structure is reduced by the development of micro cracks, 
which allow the ingress of water, carbon dioxide and chorine ions the structure.

•Cracking in conventional reinforced concrete is virtually unavoidable because of thermal effects ,
early age shrinkage, mechanical loading, freeze thaw effects or a combination of these factors (de
Rooji et al., 2013; Isaacs et al., 2013).

❑G. Mohan Ganesh(8 October 2017)

•Concrete with porous nature will affect the strength and durability. In order to enhance strength
and durability, pores should be filled with bonding and inert material.

•An advanced technique for filling the pores in concrete by utilizing bacteria that is microbiologically 

induced calcite (CaCO3) precipitation.

• To support the growth of bacteria ,fine aggregates are replaced with rice husk.

•Concrete with porous nature will affect the strength and durability. In order to enhance strength
and durability, pores should be filled with bonding and inert material.

❑Navodya Tyagi(June 2019)

• Crack formation in concrete is common , but a typical phenomenon related to durability.

•Percolation of cracks may lead to leakage problems causing deterioration of concrete matrix
or corrorion of embedded steel reinforcement.

•About 10 billions tons of concrete is produced every year and out of that about 4-5 percent of 
concrete produced gets broken down or collapses due to formation.

❑Properties Workability of concrete

The combined effect of bacteria , calcium lactate, and basalt fiber on workability of concrete mix
has been examine. The addition of bacteria, calcium lactate, and basalt fiber together increase
workability of concrete.

Mechanical properties of concrete-

The compressive strength is significantly improved in bacterial concrete and bacterial 

concrete embedded

with basalt fiber.

Compressive strength-

The compressive strength of concrete using calcium lactate, it can be observed that compressive
strength for controlled at 7 days and 28 days were found to be 19.8Mpa and 40.53Mpa
respectively. With addition of calcium lactate.
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❑Conclusion

The investigation of using bacteria along with basalt fiber in concrete for improving and recovery of
concrete properties of damaged samples has been explored in these paper. Workability
,mechanical properties, and recovery of strength for sample healed by bacillus substilis, calcium
lactate precipitation by microbes have been investigated. The addition of basalt fiber in bacterial
concrete enhances the compressive strength as well as flexural strength. The workability slightly
decrease with the addition of basalt fiber however bacterial shows good workability even with the
addition of basalt fiber.
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