
IJSRD - International Journal for Scientific Research & Development| Vol. 7, Issue 12, 2020 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 889 

Investigation and Research of Bio-Concrete 

Prof. Satish P. Deore1 Prof. Vishal S. Gosavi2 Prof. Vaishali P. Hase3 
1,2,3Department of Civil Engineering 

1,2,3Mahavir polytechnic, Nashik-422202, India  

Abstract— Concrete is cheap and easily available 

construction material in the world. So advancement in the 

concrete is to improve its compressive strength and 

durability of structures by using micro organisms carrying 

process of MICP. This paper discusses the filling of voids in 

fresh concrete and plugging of artificially cracked cement 

mortar using Bacillus Sphaericus and Proteus Vulgarious 

bacteria combined with sand as a filling material in 
artificially made cuts in cement mortar which was cured in 

urea and CaCl2 medium. The effect on the compressive 

strength, flexural strength due to the mixing of bacteria 

along with effect of water absorption on concrete cubes is 

also discussed in this paper. The main aim of the Paper is to 

evaluate the strength in comparison with conventional and 

bio concrete cubes. The evaluated results suggest that there 

is significant increase in the strength of concrete. 

Keywords: Microbiologically induced calcite precipitation, 

(MICP) 

I. INTRODUCTION 

Concrete has a high tendency to form cracks allowing 

aggressive chemicals to penetrate into the structure. Cracks 

are one of the main cause of concrete deterioration and 

decrease in durability. Cracks can be formed in both plastic 

and hardened states. Formwork movement, plastic 

settlement, and plastic shrinkage due to rapid loss of water 

from the concrete surface result in crack formation during 

the plastic state. Whereas, weathering, drying shrinkage, 
thermal stress, error in design and detailing, chemical 

reaction, constant overload, and external load contribute to 

crack formation in hardened state. Moreover, concrete 

structures suffer from relatively low tensile strength and 

ductility. To address low tensile strength and ductility, 

concrete is usually reinforced with embedded steel bars. 

Reinforcement bars have positive effect on cracks width 

restriction by controlling plastic shrinkage; however they 

cannot prevent crack formation. Although cracks may not 

endanger concrete strength in early age, undoubtedly, their 

formation can be a serious risk to concrete lifespan in the 
long term. Annually, considerable budget is allocated for 

repair of existing cementious structures in many countries 

worldwide. The direct cost of cracks repair and maintenance 

has been estimated at Rs.9574.6980 per m3 of concrete, 

despite the fact that concrete production cost ranges between 

Rs.4233.7100 to Rs.5210.7200 per m3 . Therefore, 

preventive approaches to restrain and terminate crack 

formation at early stage are crucial. So to overcome this 

problem self healing concrete has been found result of 

which biological reaction of non-reacted limestone and 

calcium based nutrient with the help of bacteria to heal 

cracks appeared on the building. Special type of bacteria’s 
known as bacillus is used along with the calcium nutrients 

known as calcium lactate.   

II. LITERATURE REVIEW 

Concrete cracks for many reasons, just for starters, the 

heating and cooling of changing seasons make it expand and 

contract and stress produced can also cause crack but 
researcher are testing new way to deal with problem of 

cracking concrete. Crack in concrete are one of the inherent 

weakness of concrete. Water and other salts seep through 

these cracks, and thus reduce the life of concrete. So there 

was a need to developed and inherent biomaterial. Bacterial 

concrete is material, which can successfully remediate 

cracks in concrete these technique is highly desirable 

because the mineral precipitation induced as result of 

microbial activates is pollution free and natural. Increase the 

quantity of bacteria, Higher the compressive strength. By 

adding bacillius subtilius calcite is formed in concrete. 
Culture of bacteria is that much essential. The self healing 

agent works when bacteria embedded in concrete. 

III. EXPERIMENTAL PROGRAM 

A. Introduction 

In this chapter study a bacteria is used as a source material. 

Basalt coarse aggregate in proper proportion and locally 
available river sand were used as fine aggregate, For 

preparing bioconcrete cubes were cast using mix design 1: 

1.52: 2.64 (one part Of cement, one part of fine aggregate, 

one part of coarse aggregate)   with bacteria used 30 ml for 

one cube and bacterial water-to-cement ratio of 0.45. The 

procedure of mixing and casting bioconcrete cube is similar 

to cement concrete cubes as per IS 516. After 24 hours of 

casting, all cubes were remoulded and cured for 3, 14 and 28 

days in portable water. The testing was carried out for 

compressive strength, split tensile strength, and flexural 

strength at the age of 3 days, 7 days and 28 days of casting. 

B. Test Program  

1) Objectives 

 To determine compressive strength of bio-concrete 

concrete by using Cube specimen[150 mm x 150 mm x 

150 mm] 

To determine split tensile strength of bio-concrete concrete 
by using cylinder specimen [(300 mm x 150 mm (Dia.)] 
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2) Flow Chart 

 
3) Preparation of Bacteria 

1) Mixing of Bacteria:-Luria Berta-powder form 

(6.75gms)+500ml of distilled water + 

peptone(3gms)+yeast extract(1.5gms)+Beef 

extract(1.5gms) +sodium chloride (3gms/100ml) 

+1Loop of Bacteria (gel medium) = Incubator 37oC 

2) Preparation of Nutrient Agar:-Bacteriological media 

came an wide range of types. Nutrient Agar is a 
complex medium. Nutrient Agar contains beef extract 

(0.3%), pepton (0.5%), and Agar (1.5%) in water. Beef 

extract is prepared as dehydrated form of autolysed beef 

and is supplied in the form of paste. Pepton is casein 

(milk protein) that has been digested with the enzyme 

pepsin. Peptone is dehydrated and supplied as a powder. 

Peptone and Beef extract contains a mixture of amino 

acids and peptides. Beef extract also contains water 

soluble digest products of all other macro molecules 

(nucleic acids, fats, polysaccharides) as well as vitamins 

trace minerals. Agar is purified from red algae in which 
it is an accessory polysaccharide (polyalacturonic acid) 

of their cell walls. Agar is added to microbiological 

media only as a solidification agent. Agar for most 

purposes has no nutrient value. Agar is an excellent 

solidification agent because it dissolves at near boiling 

point solidifier at 45ºC. Thus one can prepare molten 

(liquid) agar at 45ºC, mix cells with it, and then allow it 

to solidify thereby trapping living cells. Below 45ºC 

agar is a solid and remains so as the temperature is 

raised melting only when greater than 95oC is obtained. 

3) Processing of Bacteria:-In this method Bacteria are 

added during casting of concrete. The amount of 

Bacteria added in the range of 30ml for cube specimen. 
Concrete could soon be healing its own hairline 

cracking. Holes and pores of wet concrete are healed. 

Combined calcium with oxygen and carbon di oxide to 

form calcite is essential for healing tiny cracks which 

arrest the seepage of water.   

C. Mix Design for M20 Concrete 

Cement = 425.73 kg 

Fine aggregate = 647.5 

Course aggregate = 11.24 kg 

Water cement ratio = 0.45 

C: FA: CA = 1: 1.52: 2.64 

D. Test and Results 

1) Compressive Strength of Cubes: 

The compression test is used to determine the hardness of 

cubical and cylindrical specimens of concrete. The strength 

of a concrete specimen depends upon cement, aggregate, 

bond, water-cement ratio, curing temperature, and age and 

size of specimen. Mix design is the major factor controlling 

the strength of concrete. Cubes of size 15cm x 15cm x 15cm 

( as per IS: 10086-1982) should be cast. The specimen 

should be given sufficient time for hardening and then it 

should be cured for 3, 7 and 28 days. After 3, 7 and 28 days, 

it should be loaded in the compression testing machine and 
tested for maximum load. Compressive strength should be 

calculated by dividing maximum load by the cross- sectional 

area.  

Compressive Strength (N/mm2) =Ultimate load / 

C/S area of specimen 

Number of 

days 

Conventional 

concrete 

(N/mm²) 

Bio-

concrete 

(N/mm²) 

% 

increase 

3rd day 12.44 14.78 18 

7th day 19.11 21.34 11 

28th day 25.88 34.83 34 

Table 1: Compressive Strength 

 
Graph 1: Compressive strength 

2) Split Tensile test 

Split tensile test was carried out as per ASTM C496-90. 

Concrete cylinders of size 150 mm diameters and 300 mm 

height were cast. During casting, the cylinders were 
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mechanically vibrated using a table vibrator. After 24 hours, 

the specimens were removed from the mould and subjected 

to water curing for 28 days. After the specified curing period 
was over, the concrete cylinders were subjected to split 

tensile test by using Compression testing machine. Tests 

were carried out on triplicate specimens and the average 

split tensile strength values were recorded. 

No. Of  

days 

Conventional 

concrete 

Bio-

concrete 

% 

increase 

3days 1.70 1.86 9 

7 days 3.45 3.87 12 

28days 4.24 5.61 32 

Table 2: Split Tensile strength 

 
Graph 2: Split tensile Strength 

3) Water absorption Test 

Water 

absorption 

Conventional 

concrete 

Bio-

concrete 

% 

decrease 

28th days 3.17 1.965 38.3 

 
Graph 3: Water absorption 

IV. CONCLUSION 

1) Thus we studied the percentage increase in compressive 
Strength of bio concrete cubes and cylinder compared 

to conventional cubes. From this project it is concluded 

that use of bacteria in concrete increases the percentage 

strength and reduces its water absorption. 

2) Use of bacteria improves the compressive strength of 

concrete by filling the pores by calcite formation in 

fresh concrete. By using the bio concrete the 

compressive strength of concrete and durability of 

structure can be better than the conventional concrete. 

The impermeability of bio concrete will be increased 

than the conventional concrete. 
3) Study of self healing process concluded that bacteria 

repair the cracks in concrete by producing the calcium 

carbonates crystals which blocks the cracks and repairs 

it. 

V. FUTURE SCOPE 

1) Crack is root cause for damage of any type structure so 

with help bacterial concrete we will overcome the 

problem of crack in structure. 
2) Bacterial concrete technology has proved to be better 

than many conventional technologies because of its 

eco-friendly nature and very convenient for uses. 

3) This Innovative concrete technology will soon prove 

basis of an alternative and high quality structures that 

will be cost effective and environmentally safe. 

4) The application of microbial concrete to construction 

may also simplify some of the existing construction 

process and revolutionize the ways new construction 

process. 
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