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Abstract:- Concrete is well known for its high strength 

as well as a versatile mouldale construction material. It 

is vastly utilized for construction of infrastructures such 

as buildings, bridges, cooling towers, chimneys, 

industrial and numerical structures. Fire is taken in to 

consideration as one of greater destructive accidental 

loads that a structure can be subjected at its lifespan. 

The scale of damage will be causing mainly on the 

severity and duration. The different properties of 

concrete and the steel reinforcement  are modified due 

the temperature and duration of fire. Assessment of fire 

damaged concrete may start with visual observing   and  

ultrasonic pulse velocity measurements and tests on 

core samples. This paper describes the method that is 

used in showing  the performance of concrete. The 

bacteria like calcite precipitating spore forming is  

allowed to settle in to concrete while mixing. 

 

On entering through cracks water would react 

with bacteria and forms precipitates of caco3, as a 

product which completely fill up  the cracks and makes 

crack free concrete. In the  laboratory tests  has been 

carried out to study effect of introducing Bacillus 

Subtilis bacteria on concrete. Here Fire resisting and 

loss in weight properties of bacteria induced concrete is 

studied and For study the microstructure of concrete 

FEA analysis is carried out.  

 

 Keywords:- Bacterial Concrete, Fire Resistance, Bacillus 

subtilis.  

 

I. INTRODUCTION 

 

Concrete is powerful in compressing and feeble in 

tension. Concrete is very brittle in nature and would crack 

with software of growing tension force. If concrete cracks it 
could now not convey tensile masses.  To make concrete 

withstand anxiety at traces extra than the ones at which 

cracking starts , it is vital to grow the strength of tensile 

power. . Due to the brittle nature of concrete its is liable to 

cracks. There are much reason for development these minor 

cracks together with due overloading, unsuitable design and 

unskilled labours, high quality of fabric.   

 

These aggressive fluids permeate within the concrete, 
affecting the reinforcement through corrosion, thereby 

reducing the sturdiness of concrete shape. Cracks won't 

consider as failure of the concrete but the advent of 

dangerous materials weakens the shape so want to closure 

these cracks with the aid of repairing the shape.  

 

So right here we are incorporating bacillus   

microorganism to concrete in certain awareness so that the 

microorganism will precipitate calcium carbonate while it 

comes in contact with water and  this precipitate will heal 

the cracks. To enhance the compression power and stiffness 

of cracked concrete specimens this approach can be used. 
 

II. CRITICAL REVIEW ON CONCRETE BASED 

ON BACTERIAL SOLUTION 

 

Given are some of the crucial review of literatures 

which have been posted on several country wide and 

worldwide magazine on bacteria based concrete. These all 

critiques enhance the normal and bacterial behavior of 

bacterial based concrete.  

 

 Mr.  Ashwij L, Mr. Nikhil T R, Dr. B.C. Shanthappa, Dr. 
M.R. Prakash, Dr. S. M. Gopinath(2019)  

Concrete is a extensively used material in construction 

which could resist compressive load, Because of its brittle 

nature it's far vulnerable to cracks. Theses minor cracks 

inside the structure leads to ingress of fluids or materials 

into the lower layer of concrete. To avoid and overcome 

these cracks, need of increase in power and sturdiness of 

concrete. Introduction of bacteria into the concrete 

combination works with the aid of precipitation of calcium 

carbonate to top off the cracks in concrete. In this studies, 

massive laboratory investigations had been achieved to take 

a look at the effect of introducing the bacteria ,bacillus 
subtilis at the  properties of concrete. With addition to this 

Fire resisting residences of bacteria triggered concrete is 

studied. For have a look at the microstructure of concrete 

SEM evaluation is done on all mixes. This paper shows  the 

results of Bacterial Induced Concrete and concrete without 

bacteria  have been taken for M40 concrete grade  for 2 

kind of cement. The consequences suggests that bacterial 

triggered concrete for OPC blend is 18% growth in 
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compressive energy, thirteen.84 % increase in flexural 

strength and 11.32% growth in Split tensile power when as 
compared with regular concrete.  [1] (Mr. Ashwij L,2019)  

  

Selin Ravikumar and T.S. 

Thandavamoorthy(2013)  this  paper shows  it has been a 

great rise in using fibers  in  concrete to enhance the homes 

which include tensile electricity and ductility. Fiber glass 

has more uses of having more tension electricity and houses 

which have hearth resistance, as a result harm will be 

reduced  at some stage in accident of fireplace of concrete 

buildings.  In the research fibers glass  of 450 mm duration 

have been introduce to  concrete by using extent fraction of  

at least 1%  to check  its strength and hearth resistance 
traits.  While Comparing of the fire-resistance along with 

strength   the overall performance  of fiber glass concrete 

and traditional concrete was completed. The paper gives all 

the detail report of experimental tests. [2] 

(Thandavamoorthy2, 2013)  

 

A.Arivumangai and T.Felixkala(2015) This paper 

studied on compressive power and fireplace resistance of 

concrete. The probabilities of weight reduction are as 

compared with everyday concrete and additionally discover 

the energy of concrete. Also massive scale depletion of 
supply generate environmental dangers. The supply and use 

of river sand becomes less attractive because of this 

environmental, transportation and other different 

restrictions. Other than concrete or some replacement to 

concrete should be known to get the results of desired. M30 

grade concrete along with substitute of sand using  granite 

powder 0,25,50% and partial replacing cement by silica 

fume, fly ash, slag and plasticizer   Test outcomes 

represents the use of powder of granite  and admixtures in 

this concrete has progressed the workability of concrete  in 

strength  with addition to the durability factor.  [3] 

(A.Arivumangai, 2015)   

 

M. K. Kamalakkannan and K. Prakash (2014) The 

cement used has been accelerated greater over the world 

that are resulting in air pollute that causes the ozone layer 

reduction. To overcome the problems like cracks forming 

and using cement containing material for repair works can 

be reduced by use of self-restoration bacteria induced 

concrete. These self-recuperation is finished by  bacterial 

concrete using in way of biological healing issue. Bacteria 

are used in the course of the route of the mixing of concrete 

will remedy the cracks routinely through it screeds referred 
to as calcium carbonate precipitate. In this look at the 

horizontal forces are done to the 3 story unmarried bay 

framed shape with the resource of using the hydraulic jack 

in which within the cracks are formed in  framed shape 

particularly the cracks are  to be original in the Beam-

Column Joints. To avoid the formation of corrosion the 

cracks bacterial concrete along with 60% of fly ash are for 

use which results in self-recovery technique. This self-

healing so that it will cure and arrest the cracks inside the 

form which gives the surroundings free pollution and also 

sustainable shape.  [4] (M. K. Kamalakkannan, 2014)   

 

 

Hisham Tarek Mohamed Hafez (2016), In this 

paper a big  studies has been accomplished on sustaining  
building materials closer to researching  mechanical and 

bodily houses of fly ash as a recycle cloth that replaces the 

regular Portland cement in concrete, small amount has been 

used inside the direction of trying out its fire resistance 

homes.  Not high-quality fly ash have an effect on the 

behaviour of concrete, but the moreover distinct test 

variables much like the temperature of oven, which rectifies  

length and severa others. So, an experimental software 

changed into formulated based on the literature findings if 

you want to validate the hypothesis. 400 and 80 specimens 

have been prepared to appearance whether or not or not the 

change in fly ash percentage, oven temperature curing time, 
coarse aggregate duration ,curing approach and steel 

reinforcing impacts the fireplace resistance of concrete. [5] 

(Hafez, 2016)  

 

V Srinivasa Reddy, M V Seshagiri Rao and  S 

Sushma (2015), Cracks in the concrete are tough to keep 

away from and are one of the intrinsic risks of the concrete. 

So there was a need to develop an inherent biomaterial an 

lodge that might efficiently remediate cracks in  concrete 

without the help of human effect. The method is 

significantly best because of the truth that mineral 
precipitation caused due to microbial sports pollutants loose 

and natural. From the experimental tests completed, it's 

miles decided that use of bacteria no longer simplest 

improves power and sturdiness traits of concrete but 

additionally recovers the strength that misplaced because of 

harm. [6] (V Srinivasa Reddy, 2015)  

 

Rajani V Akki ,Sunil S K, Jitendra S and 

Dhananjay M (2019) , The paper shows the  a new way  of  

the bacteria gives  calcite to restore the cracks and this  will 

increase the energy and concrete durability. The bacterial 

concrete may be made  the usage of embedding the bacteria 
in the concrete has made it continuously precipitate the 

calcite. For this Bacillus E coli and Bacillus subtilis JC3 are 

used. Bacillus E coli and Bacillus Subtilis JC3 brought 

about at particular concentration 10^5 cells/ml improves 

residences of concrete. This paper works for inducing 

bacteria in concrete for promotion of self-healing cracks. 

[7] (Rajani V Akki, 2019)  

 

Ankita Sikder, Purnachandra Saha(2019),Bacterial 

concrete is a unique sort of concrete where because of 

microbial activity mineral precipitation take place which 
results in self-recuperation and cracks repairing of concrete. 

Mineral precipitation because of microbial activity is a 

manner named as Biomineralization in which calcium 

carbonate precipitation is fashioned because of 

microbiologically brought about calcite precipitation 

(MICP) process. This procedure is natural and green. The 

goal of this have a look at is to speak about the performance 

of concrete/mortar with appreciate to self-recuperation, 

mechanical houses, and durability properties. [8] (Ankita 

Sikder, 2019)  
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David N. Bilow, P.E., S.E.,(2008) ,After  September 

11 assault on  World Trade Center, concerned about the 
design of structures for fire substantially .Few engineers 

has promoted the usage of superior analytical models to 

determine fire increase inside a compartment and feature 

used finite detail fashions of structural components to know 

the temperatures inside a thing via heat transfer analysis. 

The calculation of temperatures, the mechanical residences 

at different instances at some point of the length of the 

hearth should be determined. The paper gives structural 

engineers  a precis of the complex behavior of the systems 

in fireplace and  simplified techniques which has been used 

efficaciously for the decades to design concrete systems to 

withstand the consequences of the excessive fires. [9] 
(David N. Bilow, 2008)  

 

R. Sri Bhavana, P. Polu Raju and S S Asadi (2017), 

Unavoidable cracks in concrete makes concrete weak. So 

there is emergency to expand strategies for healing cracks 

and gaining  the concrete strength. Currently polymers of 

synthetic type could be used to restore the cracks which are 

probably dangerous to surroundings which bring about 

increase organic treatment techniques. In this observe, a 

organic repair approach turned into used wherein 

microorganism of 10^5cells/ml become mixed with the 
concrete to heal cracks. The experiments has been done to 

evaluate impact of Bacillus subtilis at the compressive 

power, Tensile power and Flexural test for 3, 7 and28 days. 

In addition to this method flyash became the component 

added in the place of cement. The fly ash (0, 10 and 30 %) 

brought via weight of cement in the concrete blend and 

experiments had been done. The experimental results 

display that 10 % fly ash changed concrete with and 

without microorganism has extra strength while as 

compared to the normal concrete. [10] (R. Sri Bhavana, 

2017)  

 
Ghanim Kashwani & Abeer Sajwani(2014), Fiber 

Reinforced Polymers (FRP) are outer  bonded to  concrete 

layers to growth the performance of structures of concrete. 

Several research has been finished to research compressive 

energy of  concrete which was wrapped with FRP 

composite whilst they are not covered harsh environment 

elements including extended temperature, freeze-thaw 

cycles, immoderate humidity and so on. Anyhow, there are 

more  research that could cover and have a look at  results 

of the intense conditions of  concretes wrapped with  the 

FRP which can help the engineers inside the future to keep 
away from lethal outcomes including structures failures. 

The foremost purpose of the paper is to accumulate 

information approximately the sturdiness and fire resistance 

of concretes wrapped with FRP polymers and with the 

intention to  performe via reviewing considered one of a 

type journals which cover those points. [11] (Sajwani, 

2014)  

 

Etaveni Madhavi  and T. Divya Bhavana 

(2016),The objective of the studies is to lessen the value of  

construction. Now wastes of industries have been hastily 
growing. To use  the materials and to decrease such form of 

waste in environment, ,GGBS nad Flyash replaces cement 

incorporate of  bacteria  of 10^ 6 bacillus pasteurii in M40 

mix.. The flyash and GGBS used inside the proportions of 
10% by using weight of   the cement. From the studies the 

results are a lot   higher as evaluate to that of convention 

concrete [12] (Bhavana, 2016) 

 

Rafat Siddique , Karambir Singh , Kunal , Malkit 

Singh , Valeria Corinaldesi  Anita Rajor (2016), 
Influence of microorganisms on  houses of concrete done  

with  the rice husk ash (RHA) affords in this journal. For 

the motive, manipulate concrete has made to have 28 day 

energy of 32.8 MPa. In this concrete, cement becomes in 

part changed with (o%, 5%, 10%, 15% and 20% weight) 

RHA. Then, the bacterium Bacillus aerius (10^5 cells/mL) 
became jumbled into water for the duration of the making 

of concrete. Tests have been done for the compressive, 

power, water absorption, porosity, chloride permeability 

and making of the concrete. Tests has completed for 

compressive power, water absorption, chloride 

permeability, porosity and abrasion resistance upto duration 

of 56 d for all the concrete mixes with and without bacteria. 

Performance has been finished with 10% RHA wherein 28-

d compressive power become 36.1 MPa, and with 

microorganism, it modified into 40.0 MPa. Including 

bacterial  in RHA concrete decreases the water absorption, 
porosity, and permeability at every age, due to calcite 

precipitation, which enhances  those houses. SEM and 

XRD assessment shows formation of ettringite in pores, 

(CSH) and calcite which made the concrete denser. 

Findings of  studies shows  the use of RHA and bacterial  

increases the sturdiness  of concrete properties. [13] (Rafat 

Siddique, 2016)  

 

Mr. Sujit kumar sulakhe and dr. Ganesh 

awcha(2019),Concrete is extensively used for the 

development of infrastructures which include buildings, 

bridges, cooling towers, chimneys, business and different 
numerical structures. Fire is one of the maximum 

unfavorable accidental hundreds that a shape may be 

subjected during its lifetime. The amount of damage caused 

will rely specially at the severity and the duration. The 

physical residences of the concrete and the reinforcing 

metal are changed via temperature and period of hearth. 

Assessment of hearth deployed concrete commonly starts 

off evolved under visible observation observed by 

ultrasonic pulse velocity measurements and assessments on 

center samples. This paper outlines a method for assessing 

the concrete cubes at laboratory on the samples organized.  
A number of the cubes samples heated i.e on  variable 

hearth temperatures and examined in   the conditions. 

1.M20 Grade layout blend regular concrete cube samples. 

2. M20 grade layout blend with introduced carbonated 

mixture. The assessment of the dice samples after heating 

on the varies temperature turned into additionally achieved 

the use of compressive check observed by load test.[14] 

(Mr. Sujit kumar sulakhe, 2019)  

 

Kunal. R. Patil, B. P. Waghere, R. R. Salve, B. K. 

Ahire, K. S. Patel(2016), Concrete is an honestly leading 
thing of advent material  in  infrastructure and maximum 

construction. This paper gives facts about the reason at 
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growing the strength and preferred durability of concrete 

the studies carry out on some sate of concrete cube which 
have been subjected to bacterial precipitation (MICP) by 

way of one-of a-type bacterial stain  for 7,28 days of micro 

organisms treatment the development compressive power, 

self-restoration  of cracks and porous via MICP that is 

calcium carbonate ( CaCOR3R) precipitation bacteria is 

investigation in this project. A evaluation study became 

made with fashionable concrete cubes subjected to 

compressive energy check with and without bacteria. It 

changed into observed there has been excessive in cringing 

in compressive power. [15] (Kunal. R. Patil,2016)  

 

Bassam z mahasneh (2005) , The study gives  
benefits won from the usage of  Fiber Reinforced Polymers 

of  concrete technology. Polymeric fiber reinforced 

concrete’s fire resistance is furnished in this look at. The 

impact of fire on tensile strength compressive strength, and 

pullout is  been checked. Results from the several cylinder 

specimens having distinct element ratios in addition to dice 

specimens are also investigated. This effects indicated that 

PFRC electricity is controlled with the useful resource of 

the composite movement of every fiber and urban. The 

Polymeric fiber shows an increase within the ductility, 

hearth resistance and increases  the composite fabric 
homes. This look at gives an notable statistics about 

conduct of fiber polymers on composite concrete homes 

and the impact of polymeric bolstered polymer on 

unprotected concrete.[16] (Mahasneh, 2005)  

 

Antonius, A. Widhianto, D. Darmayadi and Gata 

D (2014), This paper gives  behavior of metal fibre 

concrete put up cloth burned under compression. 

Experimental software program is finished by way of the  

approach of creating a concrete cylinder specimen wherein 

the parameters being reviewed are the concrete 

compressive strength and  temperatures. The consequences 
of such experiments is the degradation of metal fibre 

concrete compressive electricity of the specimen not 

unusual quality control on all concrete is about 10% to 20% 

when the specimen is heated at  temperature of 300ºC, 

wherein the degradation will growth with the growing 

compressive strength of concrete. The concrete degradation 

compressive power on the manage specimens is extensively 

(50%-60%) will occur whilst the specimen is heated at 

temperature about 600ºC. When the firing temperature is 

multiplied to 900ºC the degradation of compressive 

electricity will fall, and the maximum compressive power 
loss takes place on excessive power concrete that is 

approximately 75%. The strain-strain fashions of steel fibre 

concrete at numerous temperature stages are superior, and 

the outcomes of validation show the conduct before and 

after the peak which might be highly close to the 

experimental consequences [17] (Antonius, 2014)  

 

Jasira Bashir  and Khushpreet Singh( 2017), Fire 

accidents are one of the regularly occurring failures which 

could take place anywhere at any time with none warnings. 

They can be fatal and inflict dangers on human lives, 
property and environment. In order to enhance the 

resistance of systems in opposition to fires, fire protection 

must be considered from the initial stages of the venture. In 

such state of affairs use of fireplace resistant concrete can 
show to be fruitful here, The tests conducted on diverse 

specimens of traditional concrete and polypropylene fiber 

strengthened concrete deliver clean comparisons for 

strengths of concrete. The percent boom in compressive 

energy , break up tension energy and flexural strength of  

the concrete specimens at 00 C, 3000 C and 8000 C display 

that polypropylene fiber strengthened concrete has 

extended strength and better hearth resistance than usually 

used concrete.[18] (Singh, 2017)  

 

Sanket R1, Aniruddha , Appari and Bahurudeen 

(2015), Construction of high-upward thrust homes turns 
into most common because of land scarcity, higher land 

value, urbanizations as well as fast growth in population 

especially in cities. In the layout of the high rise 

constructing, similarly to power, serviceability is an vital 

parameter. Consequently, the behavior of concrete want to 

be well known in every fantastic conditions. One of those 

excellent situations is hearth resistance of concrete. When 

concrete is exposed to excessive temperature at some point 

of hearth, houses of concrete have been located to be 

extensively changed. The adjustments in residences of fire 

affected concrete need to be very well understood to obtain 
proper evaluation. A comprehensive assessment at the 

modifications in concrete and overall performance for the 

duration of hearth is not pronounced inside the to be had 

literature. This paper integrates the statistics from various 

earlier research studies on the overall performance of 

concrete towards fire. [19] (Sanket R1, 2015) 

 

Meenakshi Dixit, Prashant Goyal, Mohit Rathi and 

Pranav Verma (2018),Concrete gives low fire resistance 

and as a result proves itself tremendously vulnerable in 

fireplace chance situations. The fireplace resistance of 

concrete may be accelerated via replacing cement in 
concrete mix with extraordinary percentages of fly ash. It 

will help in lowering the cost of concrete blend due to 

partial alternative of cement with Fly ash as fly ash is 

cheaper than cement. GGBS (Ground Granulated 

BlastFurnace Slag) may be used as an admixture to provide 

high temperature resistance to concrete. It helps in reducing 

cracking of concrete at better temperatures and increasing 

its energy in Compression. A compound known as 

Polypropylene Fiber can also be used as an additive which 

will increase the fire resistivity of concrete mix. [20] 

(Meenakshi Dixit, 2018) 
 

Gai-FeiPeng,Yi-RongKang,Yan-ZhuHuang, Xiao-

Ping Liu and Qiang Chen( 2012), The studies that  

performed on fireplace resistance of reactive powder 

concrete (RPC), particularly on explosive spalling 

prevalence and residual mechanical houses uncovered to 

the high temperature. The residual mechanical properties 

measured consist of the compressive energy, tensile 

splitting power, and fracture strength. RPC have become 

prepared the usage of cement, sand, silica fume, metal 

fiber, and polypropylene fiber. After subjected to  the 
excessive temperatures from 200 to 600◦C, the residual 

mechanical houses has been determined. RPC spalled 
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considerably below immoderate temperature. After 

publicity to the  excessive temperatures from 200 to 400◦C, 
mechanical residences have been improved more or less 

which we may be attributed to the further hydration of 

cementitious materials came in to existence  via expanded 

temperature. Compressive electricity started out to lower 

after exposure to the400◦C, however tensile splitting 

strength and fracture strength started out to lower after 

publicity to 200◦C. Incorporating hybrid fiber 

(polypropylene fiber and metal fiber) is  promising manner 

to beautify resistance of RPC to explosive spalling, which 

have  been a superb intention for boosting its fireplace 

resistance.[21] (Gai-FeiPeng, 2012)  

 

K. Pappupreethi, A. Rajisha and P. 

Magudeaswaran 2017, In this they  were supplied that 

using micro organism in  the concrete to boom the homes 

of bacterial concrete even as it in comparison to ordinary 

concrete which include flexural and compressive strength 

in  equal time to lower the water absorption, reinforcement 

corrosion and permeability. This paper  is extra superb the 

information approximately bacterial concrete with the aid 

of defining the type, advantage, and demerit and the 

manner it is used as repair cloth and moreover used 

extraordinary admixtures such fly ash, silica fume in 
bacterial concrete because of its  condition  the bio concrete 

end advanced durability and strength.[22] (Pappupreethi K 

& Magudeaswaran, 2017)  

  

Rafat Siddique, Vasu Nanda , 2016, Examining an 

impact on of bacteria on compressive strength and 

permeation houses of concrete has made with the cement 

baghouse clear out dirt. Water absorption and porosity 

check, scanning electron microscope (SEM) and XRD 

analysis suggests that addition of the  bacterial stress 

motives decrease  within the water absorption and porosity 

which could in turn boom sturdiness of concrete structure. 
Concludes that penetrsting  and permeability multiplied  

along with CBFD but reduced with the micro organism.[23] 

(Siddique, et al., 2015)  

 

Meera C. M., Dr. Subha V(2018) , to discover a 

solution for cracking problem the self-healing concrete is 

used in this paper. Bacillus subtilis is is used as self-healing 

concrete. This  paper describes the impact of this 

microorganism at the power of concrete. The 

microorganism based totally self-restoration manner has 

been determined to heal cracks absolutely as tons as 
zero.Five mm width. On floor of manipulate concrete, 

Caco3 can  be shaped due to the response of CO2 present  

with Calcium Hydroxide present in the concrete matrix. It 

became found that the compressive power of concrete 

confirmed notable growth by means of 42% for cell focus 

of 10^5 of blending water. It can be changed  with adding  

of micro organism there is a good sized boom inside the 

tensile strength by using 63% for a micro organism 

concentration of 10^5 cells/ml at 28 days. The experimental 

examine indicates that the addition of micro organism 

Bacillus Subtilis JC3 in concrete suggests upgrades in 
numerous houses of concrete in phrases of compressive 

strength, porosity, break up tensile electricity, acid 

resistance and chloride resistance.[24] (M & V, 2018)  

 

Chithra P Bai, Shibi Varghese.(2016), It shows  an 

impact on of Bacillus Subtilis bacteria on strength 

properties of the fly ash concrete. In fly ash concrete, 

cement  into partly replaced via 10%, 20% and 30% with 

fly ash via manner of weight and reduces  percentage of fly 

ash for making bacteria concrete. The microorganism 

Bacillus Subtilis of different concentrations 10^3, 10^5and 

10^7 cells/ml were used for making bacterial concrete. The 

experimental tests have been done for 28 and 56 days. Tests 

done consist of Compressive energy, Split tensile energy, 

Flexural power and Ultrasonic Pulse Velocity. In fly ash 
concrete, more strength residences observed for 10% 

opportunity of cement with the fly ash and the share of fly 

ash is constant as the 10% for making the bacterial 

concrete. In bacterial concrete, most energy houses 

acquired for the micro organism mobile interest of  about 

10^5cells/ml. The improvement in  strength houses of fly 

ash concrete is because of the precipitation of calcium 

carbonate (CaCO3) inside the micro surroundings with the 

aid of the micro organism Bacillus Subtilis.[25] (Bai & 

Varghese, 2016)  

 
Ravindranatha, N. Kannan, Likhit M. L (2014), 

This studies gives facts about the desires at enchaning the 

energy and the whole durability of  concrete that used 

inside the contemporary  way of inducing micro organism 

(Bacillus pasteurii).  Bacteria is a soil bacterium. Bacillus 

pasteurii exhibits a process known as bio-calcification as 

part of its metabolic hobby. Bio-calcification is the 

approach thru which the bacteria externally secretes 

calcium precipitate, which within the presence of a 

carbonate ion bureaucracy CaCO3 which fills up the porous 

within the concrete layer  as a result makess it greater 

compact. They develops the power in concrete because of 
growth of the filler fabric within the pores of  concrete 

mixer. A evaluation examine grow to be made with 

concrete cubes and beams is  subjected to compressive and 

flexural energy tests with and with out the bacterium. It is 

modified into decided that there has been high increase in 

strength and recuperation of cracks subjected to loading on 

the concrete specimens.[26] (Ravindranatha, et al., 2014)  

  

N. Ganesh Babu, Dr. S. Siddiraju (2016), we can 

see Cracking in concrete is impossible to resist while the 

weight carried out is greater than its restriction and the 
remedy of cracks could be very expensive. This 

phenomenon also impacts the reinforcement inside the 

structure by using carbon dioxide and water through the 

cracks. One of the methods to arrest this cracking 

phenomenon is blending of microorganism into the 

concrete. In the present study, an try is made to arrest the 

cracks in concrete the use of bacteria and calcium lactate. 

The chances of microorganism selected for the look at are 

three.5% and 5% by way of weight of cement. In addition, 

calcium lactate become used at 5% and 10% substitute of 

cement by using weight. Bacteria produce calcium 
carbonate (cacao3) that stops  cracks and the porous 

concrete  after reacting with calcium lactate. The bacte rial 

http://www.ijisrt.com/


Volume 5, Issue 4, April – 2020                                             International Journal of  Innovative Science and Research Technology                                                 

                                         ISSN No:-2456-2165 

 

IJISRT20APR525                                                   www.ijisrt.com                     755 

selection relies upon upon the alkaline surroundings, where 

micro organism have to continue to exist. This bacterial 
concrete develops the strength of concrete that was 

observed through experimental examine. Bacillus pasteurii 

is adopted for this examine. Various assessments along 

with compressive energy, elastic modulus and fracture of 

concrete have been analyzed .[27] (Babu & Siddiraju, 

2016)  

 

Abhishek Thakur, Akshay Phogat, Khushpreet 

Singh (2016),  This paper gives a assessment of one in 

every of a kind researches inside the modern-day years on 

the usage of bacterial concrete/bio-concrete for the 

assurance  within the durability, mechanical and 
permeability components of concrete. It consists of the 

studies on one of a kind bacteria’s, their isolation device, 

one among a type techniques for addition of the 

microorganism in concrete, its impacts  on compression  

energy and water absorption houses of concrete and 

moreover to the SEM and XRD analysis of concrete which 

has  bacteria. .It has placed that the most growth within the 

compressive power is done via the use of the addition of 

Bacillus cereus that is till  50% for  the cell concentration of 

10^6 cells/ml, and most lower in water absorption is in case 

of S. Pasteurii this is 85% than the concrete without 
bacteria  sample after s 28 days curing term.[28] (Thakur, et 

al., 2016)  

  

III. MAJOR FINDING FROM THE LITERATURE 

REVIEW 

 

 Mixture of  different type of materials   like glass fibre, 

FRP sheets, rice husk, polypropylene fibre, 

geopolpymer powder ,granite powder, fly ash ,ggbs  in 

the concrete introduced  in the improvement  of the 

compression strength , flexural strength  and fire 

resistance primarily based on form of fibre, partial 
substitute of cement used and grade of cement 

[2,3,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21, 

22,25,26,27,28]  

 The  augmentation of microorganism (Bacillus circle of 

relatives) microorganism subtilis, Bacillus Subtilis  JC3 

, Bacillus pasteurii and  E.Coli to develop  the  micro 

crack  of self-healing ability of microorganism  concrete 

[4,6,7,8,10,12,13,23,24,27, 28 ]  

 To look at the performance evaluation of robotically 

healed framed shape made by bacterial concrete.[4,12 

,13]  
 At 10 ^5ml/mobile bacterial solution executed most 

compressive power, durability and different related 

behaviour of bio concrete.  The Cell awareness of the 

microorganism of water, that was introduced  in the 

concrete.[6,7,8,9,10,13,24,25, 28]  

 The calcium carbonate(caco3) precipitation durable and 

corroded  related behaviour of  concrete changed into 

advanced, that could do microorganism like bacillus 

Sphaericus in sporosarcina pasteurii, bacillus subtilis 

and so forth [6, 7,8 10,15,24 ,28,26,28]  

 
 

IV. CONCLUSION 

 
 Development of temperature regime-shape behaviour 

models and more expertise of thermal and mechanical 

residences are main to full-size upgrades in 

specification and layout in opposition to the extremes of 

fire.  

 The concrete properties which includes compressive 

power of concrete turned into improved in all curing 

length of concrete using specific type of bacterial 

specifically bacillus type.  

 Overall activity of the concrete done with use of 

microorganism was extra positive and it will lead to 

best construction practices in close to destiny.  
 Bio concrete is new creation fabric that develops all 

cells of the concrete and environment nice fabric. 

 Due introduction of bacteria into concrete there has 

been growth within the compressive and flexural power 

with reduction  in the permeable, water absorbing  and 

corrosion of   reinforcement when in comparison to the 

traditional concrete.   

 Bacterial concrete can play a first-rate position in 

cutting edge construction, which requires precise 

technologies for generating excessive pleasant 

structures to be able to be price effective and 
environmentally secure.  

  

REFERENCES 

 

[1]. Mr. Ashwij L, M. N. T. R. D. D. D., 2019. A Study on 

Strength, Workability and Fire resistance properties of 

Bacteria Induced concrete. SSRG International 

Journal of Civil Engineering (SSRG-IJCE), 6(9), p. 4. 

[2]. Thandavamoorthy2, C. S. R. a. T., 2013. Glass Fibre 

Concrete: Investigation on Strength and Fire Resistant 

Properties. IOSR Journal of Mechanical and Civil 

Engineering (IOSR-JMCE), 9(3), p. 5.  
[3]. A.Arivumangai, T., 2015. Experimental Investigation 

on Fire Resistance of Granite Powder Concrete. 

International Journal of Applied Engineering 

Research, 10(1), p. 6. 

[4]. M. K. Kamalakkannan, K. P., 2014. Experimental 

Study on Structural Behaviour of Bacterial Concrete 

in Framed Structure. International Journal of 

Engineering Research & Technology , 3(11), p. 4. 

[5]. Hafez, H. T. M., 2016. Factors affecting the Fire 

Resistance Properties of Fly Ash Concrete, cairo: s.n. 

[6]. V Srinivasa Reddy, M. V. S. R. S. S., 2015. 
Feasibility Study on Bacterial Concrete as an 

Innovative Self-crack healing system. International 

journal of modern trends in engineering and research, 

2(7), p. 7. 

[7]. Rajani V Akki, S. S. K. J. S. D. M., 2019. 

Compressive strength of bacterial concrete by varying 

concentrations of E.Coli and JC3 bacteria for Self-

Healing Concrete. International Journal of Innovative 

Technology and Exploring Engineering (IJITEE, 9(1), 

p. 3. 

 

http://www.ijisrt.com/


Volume 5, Issue 4, April – 2020                                             International Journal of  Innovative Science and Research Technology                                                 

                                         ISSN No:-2456-2165 

 

IJISRT20APR525                                                   www.ijisrt.com                     756 

[8]. Ankita Sikder, P. S., 2019. Effect of Bacteria on 

Performance of Concrete/Mortar. International Journal 
of Recent Technology and Engineering (IJRTE) , 7(6), 

p. 6.  

[9]. R. Sri Bhavana, P. P. R. a. S. S. A., 2017. 

Experimental study on bacterial concrete with partial 

replacement of cement by fly ash. International 

Journal of Civil Engineering and Technology (IJCIET, 

8(4), p. 9. 

[10]. Sajwani, G. K. &. A., 2014. Fire Resistance and 

Durability of Concrete Buildings Strengthened with 

FRP Sheets “Review Analysis. Global Journal of 

Researches in Engineering: e Civil And Structural 

Engineering , 14(6), p. 5. 
[11]. Bhavana, E. M. a. T. D., 2016. Strength Properties of 

a Bacterial Concrete with Fly ash and GGBS. 

International Journal of Engineering Research & 

Technology (IJERT, 5(2), p. 3.  

[12]. Rafat Siddique, k. s. K. S. C. a. A. R., 2016. 

Properties of bacterial rice husk ash concrete. 

ELSEVIER, p. 8.  

[13]. Mr. Sujit kumar sulakhe, a. D. G. A., 2019. Effect of 

fire on concrete and enhancement in fire resistance 

capacity of concrete. International Research Journal of 

Engineering and Technology (IRJET, 6(5), p. 3.  
[14]. Kunal. R. Patil, B. P. W. R. R. S. B. K. A. K. S. P. P. 

P. H. B. a. A. T., 2016. Effect of bacteria calcite 

precipitation on compressive strength of general 

concrete cubes. International Journal of Innovative 

Science, Engineering & Technology, 3(2), p. 7.  

[15]. Mahasneh, B. Z., 2005. The Effect of Addition of 

Fiber Reinforcement on Fire Resistant Composite 

Concrete Material. Journal of Applied Sciences , p. 7.  

[16]. Antonius, A. W. D. D. a. G. D. A., 2014. Fire 

resistance of normal and high-strength concrete with 

contains of steel fibre. Asian journal of civil 

engineering , 15(5), p. 15 
[17]. Gernay, T., 2019. Fire resistance and burn out 

resistance of reinforced concrete columns. 

ELSEVIER, p. 12.  

[18]. Singh, J. B. a. K., 2017. Experimental inquest for 

improving the fire resistance of concrete by the 

addition of polypropylene fibres. International Journal 

of Civil Engineering and Technology, 8(8), p. 11.  

[19]. Sanket R1, A.,. A. a. B. A., 2015. Performance of 

Concrete during Fire Exposure. International Journal 

of Engineering Research & Technology , p. 8  

[20]. Meenakshi Dixit, P. G. M. R. a. P. V., 2018. Fire 
Resistant Geo polymer Concrete. Journal of Civil 

Engineering and Environmental Technology, 5(1), p. 

3.  

[21]. Pappupreethi K, R. A. & Magudeaswaran, P., 2017. 

Bacterial concrete: a review. International Journal of 

Civil Engineering and Technology (IJCIET), 8(2), pp. 

588-594  

[22]. Siddique, R. et al., 2015. Influence of bacteria on 

compressive strength and permeation properties of 

concrete made with cement bag house filter dust, 

Punjab: Elsevier.  

 

[23]. M, M. C. & V, D. S., 2018. Strength and Durability 

assessment Of Bacteria Based Self-Healing Concrete, 
INDIA: IOSR Journal of Mechanical and Civil 

Engineering (IOSR-JMCE)  

[24]. Bai, C. P. & Varghese, S., 2016. An experimental 

investigation on the strength properties of fly ash 

based bacterial concrete. International Journal of 

Innovative Research in Advanced Engineering 

(IJIRAE), 3(8), pp. 64-69.  

[25]. Ravindranatha, Kannan, N. & L, L. M., 2014. Self-

healing material bacterial concrete. IJRET: 

International Journal of Research in Engineering and 

Technology, 3(3), pp. 656-659.  

[26]. Babu, N. G. & Siddiraju, D. S., 2016. An 
experimental study on strength and fracture properties 

of self-healing concrete. International Journal of Civil 

Engineering and Technology (IJCIET), 7(3), pp. 398-

406.  

[27]. Thakur, A., Phogat, A. & Singh, K., 2016. Bacterial 

Concrete and effect of different bacteria on the 

strength and water absorption characteristics of 

concrete: a review. International Journal of Civil 

Engineering and Technology (IJCIET), 7(5), pp. 43-

56.  

http://www.ijisrt.com/

	II. CRITICAL REVIEW ON CONCRETE BASED ON BACTERIAL SOLUTION
	IV. CONCLUSION

