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Abstract— Concrete is the foremost building 

material broadly used in building construction, but 

cracks in concrete are inevitable and are one of the 

inherent weakness of concrete. The major downside of 

concrete is its low tensile strength due to which micro 

crack occurs when the load applied is more than its 

limit and this paves way for the seepage of water and 

other salts. To enhance the performance of concrete, 

the calcite precipitating spore forming bacteria is 

introduced into concrete. This type of concrete 

prepared with bacteria is called as bacterial concrete. 

This paper review of various research works on the 

concrete material using bacteria in fusion systems. 

Keywords— Concrete, Bacteria, Building Material, 

Construction, Cracks.        

I.  INTRODUCTION  

Concrete is recyclable, and it is a widely accepted 

and universally used construction material. It is a 

durable, strong, locally available, versatile, and has 

superb resistance to compressive loads until a limit. 

However, the cracking load in concrete is lower than 

the failure load [1], and it is acceptable until a certain 

limit [2]. The reinforcement is used in concrete to 

transmit the strength, and if the crack is present, it 

causes corrosion [3,4]. In practice, cracks in concrete 

also reduce the durability, permeability, and strength 

of the concrete. In the extreme winter situation, the 

situation also gets deteriorated as water seeps through 

these cracks and freezes, and causes a widening of 

gaps [3]. It is always necessary to repair those cracks 

because tiny little cracks can lead to massive-sized 

shots and shorten the concrete’s serviceability limit. 

Fixing problems can be complicated if damage occurs 

in places, which is difficult to reach. For repairing 

cracks in concrete, several traditional repairing 

systems are introduced, but they are very costly and 

not naturally available.  

The principal ingredients that make up the concrete 

mix are: cement, fine aggregate, coarse aggregate, 

water, chemical admixtures, and mineral admixtures. 

Concrete used in construction may also contain 

reinforcing bars, welded wire fabric (wire mesh), and 

various reinforcing fibers. Concrete is a composite 

material, consisting mainly of Portland cement, water 

and aggregate (gravel, sand or rock).  

 

Figure 1: Concert image  

Concrete is a material widely used for construction 

that can withstand compressive loads but needs steel in 

order to resist tensile stresses; its brittle nature makes 

it susceptible to cracks. Cracks pave way for the 

ingress of aggressive and potentially harmful fluids or 

substances such as sulfate, chlorides and carbonates. 

These aggressive fluids permeate inside the concrete, 

affecting the reinforcement by corrosion, thereby 

reducing the durability of the concrete structure. 
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Cracks may not be regarded as failure of the concrete 

but the introduction of harmful substances create the 

need to seal these cracks by repairing the structure. 

The rising costs associated with repairs have led 

researchers to consider alternatives of crack sealing 

with growing interests in crack healing. Studies on the 

subject of self-healing have shown promise in the use 

of organic and inorganic materials for sealing cracks.  

The introduction of bacteria into the concrete 

mixture is one of such organic methods and works by 

precipitation of calcium carbonate to fill up cracks in 

concrete. This work contains an extensive review 

detailing the different methods by previous work 

whereby bacteria can be applied to concrete in order to 

achieve self-healing.         

II. LITERATURE SURVEY 

Z. P. Bhathena et al., [1], have published a work er 

about on Bacterial concrete, a novel approach for 

increasing its durability. In this work a total of six 

samples were collected from different sites such as 

mangrove area. From these samples the calcite 

precipitating organisms which precipitate calcium 

carbonate by means of ureolysis were screened. The 

screened urease producing isolates were checked for 

the ability to grow at varying pH. A total of 10 

OTU(Operational Taxonomical Units) were obtained 

from 6 different samples after an incubation period of 

7 days. Out of 10 isolates 8 isolates showed urease 

activity indicated by change in color of media around 

the colony. Out of 8 isolates only 3 isolates showed 

growth at all temperatures. The ability of the isolates 

to initiate calcium carbonate precipitation was 

assessed by in-vitro assay. 

Vijeth N Kashyap et al., [2], presents a effect of 

Bacteria on Cement composites. In this work two 

different types of bacteria named Bacillus sphaericus 

and Sporosarcinapastuerii was obtained from 

Microbial type culture collection and gene bank,  

handigarh in a freeze dried condition. Bacteria was 

cultured in solid media and then transferred to nutrient 

broth for about 48 hours. 5cm3 cubes were casted by 

mixing grown bacterial cultures of different 

concentration with cement paste and mortar. The 

cubes were cured under tap water at room temperature 

and tested at 7 and 28 days. 

L.Soundariet et al., [3], presents strengthening of 

concrete by using bacterial mineral precipitation. In 

this work initially nutrient broth and other chemicals 

were mixed with required water and boiled by 

autoclaving process. The boiled water should be of 

reddish color to which required bacterial cell is 

transferred and the liquid media is covered by 

aluminium foil and shaked periodically until it turns to 

light yellow colorwhich shows the presence of bacillus 

subtilis. Concrete specimens are made by mixing in 

using electrically operated mixer by adding coarse 

aggregate, fine aggregate, cement and required amount 

of bacterial water. 

HenkM.Jonkers et al., [4],have published a work on 

Development of a bacteria-based self healing concrete. 

In this work Bacillus cohnii, Bacillus halodurans and 

Bacillus pseudofirmus species were obtained from the 

German   llection of Microorganisms and Cell 

cultures. The bacteria cultures were cleaned from 

medium residues by centrifugation, washing and 

resuspension of the cell pellet in tap water. The cement 

samples were made incorporating the suspension and 

are tested. It was found that addition of healing agents 

such as bacteria lead to a 10% loss in the compressive 

strength. But such a loss in strength may be acceptable 

when this is compensated by self-healing capacity. 

B.Naveen et al., [5], have published a work on Study 

on the effect of calcite-precipitating bacteria on self-

healing mechanism of concrete. In this work crack 

repair was enhanced through a biological treatment in 

which a B.sphaericus culture incorporated in a gel 

matrix and a calcium source is provided. They have 

used silica gel to protect the bacteria against the pH in 

concrete which was found to be effective as CaCO3 

crystals precipitated inside the matrix. Crack sealing 

resulted in permeability of water. Precipitation of the 

crystals enhanced the durability of the material. 
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Chintalapudi Karthik et al., [6], have published a 

work on Properties of self-healing concrete. In this 

work Bacillus subtilisaureolytic bacteria which is 

aerobic is used. By onverting ammonium and 

carbonate Bacillus subtilis precipitates CaCO3 in high 

alkaline environment. The formation of precipitated 

calcium carbonate was viewed using Scanning 

Electronic Microscope. The process resulted in a bio-

based crack sealing technique in concrete. The 

biological treatment of the cement composites resulted 

in crack sealing, decrease of water permeability and 

the advantages of incorporating bio-based cement 

composites initially reduce the maintenance costs, 

repair costs and hence results. 

Chithra P Bai et al., [7],,have published a work on an 

experimental investigation on the strength properties 

of fly ash based Bacterial concrete. In this work, The 

bacteria Bacillus Subtilis was used for study with 

different cell concentrations of 103, 105 and 107 

cells/ml for preparing the bacterial concrete. Cement 

was partially replaced by 10%, 20% and 30% of fly 

ash by weight for making the bacterial concrete. 

Concrete of grade M30 was prepared and tests such as 

Compressive strength, Split tensile strength, Flexural 

strength and Ultrasonic Pulse Velocity were conducted 

after 28 and 56 days of water curing. For fly ash 

concrete, maximum compressive strength, split tensile 

strength, flexural Strength.  

V Srinivasa Reddy, et al., [8], have published a work 

on Feasibility Study on Bacterial Concrete as an 

innovative self crack healing system. This work 

describes about the effect of bacterial cell 

concentration of Bacillus subtilis JC3, on the strength, 

by determining the compressive strength of standard 

cement mortar cubes of different grades, incorporated 

with various bacterial cell concentrations. This shows 

that the Improvement in compressive strength reaches 

a maximum at about 105/ml cell concentration. The 

cost of using microbial concrete compared to 

conventional concrete which is critical in determining 

the economic feasibility of the technology, is also 

studied. The cost analysis showed an increase in cost 

of 2.3 to 3.9 times between microbial concrete and 

conventional concrete with decrease of grade. 

MohitGoyal et al., [9], published a work on 

Behaviour of Bacterial Concrete as Self Healing 

Material. In this work they have carried out laboratory 

investigations to compare the different parameters of 

bacterial concrete with ordinary concrete and concrete, 

in which 70% cement was partially replaced with 30% 

of Fly Ash and 30% of GGBS. In this work, Bacillus 

pasteurii, is used to prepare M25 concrete. Various 

tests such as slump flow test, compressive strength, 

flexural strength and split tensile strength were 

conducted for different specimens of, bacterial 

concentrations of 40ml, 50ml and 60 ml for each 

specimen. In order to identify atomic and molecular 

structure and to check the presence of formation of 

calcium carbonate X- Ray diffraction test was 

conducted.  

N. Ganesh Babu et al., [10],,has published a work 

onan experimental study on strength and fracture 

properties of self healing concrete. In this work they 

have made an attempt is made to arrest the cracks in 

concrete using bacteria and calcium lactate. The 

percentages of bacteria selected for the study are 3.5% 

and 5% by weight of cement. In addition, calcium 

lactate was used at 5% and 10% replacement of 

cement by weight. Bacteria produce calcium carbonate 

crystals which blocks the micro cracks and pores in the 

concrete after reacting with calcium lactate.   

III. CLASSIFICATION OF BACTERIA 

 

 

Figure 2: Classification of bacteria 
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Various types of bacteria used in concrete are 

 

Bacillus pasteurii 

Bacillnesphaericus 

Escherichia colli 

Bacillus Subtilis 

Bacillus cohnii 

Bacillus pseodofirrius 

Bacillus balodurais 

ADVANTAGES: 

 

 Remediates cracks quickly Concrete specimens 

get filled with bacteria, nutrients and sand. 

Significant increase in compressive strength and 

stiffness values as compared to those without cells. 

 Improvement the compressive strength of 

Concrete Compressive strength test results are 

used to determine that the concrete mixture as 

delivered meets the requirements of job 

specification. So effect of microbial concrete on 

compressive strength of concrete and mortar 

enhanced by the application of bacteria. 

 Better resistance towards Freeze thaw attack 

Application of microbial calcite may help in 

resistance towards freeze thaw reduction due to 

bacterial chemical process and also it reduces 

permeability thereby freezing process is decreased. 

 Reduction in corrosion of reinforcement 

Application of microbial calcite may help in 

sealing the path of ingress chemicals and improve 

the life of reinforced concrete structures. 

 Reduction in permeability of concrete 

 It increases the durability of concrete 

 Aesthetic appearance are not harmed through this 

 It is pollution free, eco-friendly and natural 

 Decreased production of concrete 

 Lower repair & maintenance cost 

 Applicable to existing buildings in form of spray 

 Curbed carbon dioxide emission from concrete 

production 

 

 

APPLICATIONS 

The use of bacterial concrete in Civil Engineering 

has become increasingly popular. 

 Enhancement in durability of cementious materials 

to improvement in sand properties. 

 Repair of limestone monuments. 

 Sealing of concrete cracks. 

 Used in construction of low cost durable housing. 

 Used in construction of low cost durable roads. 

IV. CONCLUSION 

The paper describes review of concrete material 

using bacteria. It is very effective in increasing the 

strength and durability of concrete. It also shows better 

resistance to drying shrinkage, resistance to acid 

attack, better sulphate resistance. Bacterial concrete 

prepared with admixtures like silica fume, fly ash etc, 

also gives better strength and durability. Due to the 

introduction of bacteria into concrete there has been 

increase in the compressive and flexural strength with 

decrease in permeability, water absorption and 

corrosion of reinforcement when compared to 

conventional concrete. Thus, bacterial concrete can 

play a major role in modern construction, which 

requires precise technologies for producing high 

quality structures that will be cost effective and 

environmentally safe. 
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