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Abstract – The bacterial concrete is used in stuffing up the cracks developed in structures with the help of bacterial reaction 
in the concrete after hardening. In modern days, there are various high tech solutions have arisen to optimise construction to 
a new high level. There are enormous numbers of procedures, methods and materials are available to attain a very good, 
sustainable and economic concrete in construction field.  But still many problems like weathering, cracks, leaks and bending 
arises due to various reasons after the construction. In this article, it is planned to inculcate bacteria in the concrete for the 
self-healing process to filling up the cracks. The concrete specimen was designed and casted with respective inoculum in 
definite proportions. Various tests were conducted to check the efficiency of the concrete specimen to meet the demand and 
pave a way for economic growth. Hence, it is recommended that inculcating of Bacteria in concrete is an acceptable 
suggestion in filling up crack through self-healing process and the outcomes are comparatively better than conventional 
methods. 
 
 
I. INTRODUCTION 
 
There are lots of researches going on Bio concrete 
and the effective utilization of bacteria in the concrete 
for filling of cracks. Effective use of bacteria on 
concrete characteristics has been extensively studied 
nowadays. Here, in this article, it is decided to carry 
out an experimental investigation of finding out 
optimum quantity of bacterial solution required for 
concrete in different proportions like 30 ml, 45 ml 
and 60 ml. In furtherance, these samples are tested 
under various laboratory methods and thereby to find 
optimum dosage required. 
 
II. OBJECTIVE OF RESEARCH 
 
The scope of this project is to inculcate bacillus 
family bacteria in concrete and to observe the 
following studies. To find optimum dosage of 
bacteria required for bacterial concrete. To observe 
the change in the properties of concrete such as 
compressive strength &water absorption. 
 
III. MATERIALS 
 
Bacteria: 
Bacillus Subtilis bacteria is used since it produces 
Calcium Carbonate and  also the availability of 
material is quite easy. It is also formally known as 
Hay bacillus or grass bacillus, is a Gram-positive, 
catalane-positive bacterium, found in soil   and   the   
gastrointestinal    tract    of ruminants    and    
humans.     
A    member    of   the genus Bacillus, B. subtilis is 
rod-shaped, and can form a tough, protective endo-
spores, allowing it to tolerate extreme environmental 
conditions. It is one of the bacterial champions in 
secreted enzyme production and used on an industrial 
scale by biotechnology companies.  

 

 
Fig 1: Microphotograph of strains of 

 
Bacillus Subtilis 
Cultivation of Bacteria: 
Bacillus Subtilis is preserved on nutrient agar slants. 
It forms irregular dry white colonies on nutrient agar 
slants. Two colonies of the bacteria are inoculated 
into nutrient broth of 350 ml in 500ml conical flask 
and incubated at the temperature of 37 degree Celsius 
and 150 rpm orbital shaker incubator. 
 
The medium composition used for growth of bacterial 
culture consists of Peptone, NaCl, yeast extract.The 
medium used to grow bacteria consisted of 5.0 g 
peptone, 3.0 g meat extract, per liter of distilled 
water; to which 1.5% agar was added to obtain a solid 
medium for the stock culture. This medium was 
supplemented with 0.01 g MnSO4 · H2O to enhance 
sporulation and pH was adjusted to 7.0 using 1 N 
HCl. The mixture was first sterilized by autoclaving 
for 20 min at 121°C, allowed to cool to room 
temperature (25°C). The whole culturing process was 
performed under sterile condition. Then, cultures 
were incubated at 30°C on a shaker incubator at 130 
rpm for 72 h. Afterward, bacterial cells were 
harvested by centrifuging the 72 h-old grown culture 
and the cells were washed twice in saline solution. 
 
Cement: 
Cement is one of the important constituents of 
mortar; it is the binding material in concrete which is 
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used for all binding elements. Most important benefit 
is the faster rate of development of strength. Ordinary 
Portland Cement 53 grade is used for casting the 
beam. Various tests are conducted on cement before 
going to use. Cement properties are evaluated as per 
the IS methods.Ordinary Portland cement 53 grade 
was used in the present investigation. 
 
Coarse Aggregate: 
The coarse aggregate form crushed granite was 
collected from igneous origin. The particle size used 
ranges between 5 to 20 mm.  
 
Water: 
Water is an important component of concrete as its 
activities participate in the chemical reaction with the 
cement the strength of the cement concrete mainly 
comes mainly from the binding action of hydrated 
cement gel. It is generally started that the water fit for 
drinking is fit for making concrete.  
 
IV. PREPARATION OF CONCRETE 
SPECIMEN 
 
In our investigation M30 grade of concrete mix was 
designed. Further, we have mixed concrete with 
different ratio of bacterial solution such as30ml, 
45ml,60ml. 
 

 
 
V. pH OF CONCRETE: 
 
In our investigation we find out the pH value of 
concrete by using the blue litmus paper. Once the 
concrete was completely mixed the litmus paper was 
touched to the concrete and the colour of the litmus 
paper changed to darkish green with reading between 
7-8.Therefore it gives the basis that bacterial solution 
will survive and further concreting work proceeded. 
 
VI. MIXING BACTERIA IN CONCRETE: 
 
In our research we have used one of the methods 
called the direct method. Initially, the measuring jars 
were sterilized in oven for a temperature of about 

1000C for 5 min. After 5 min once it gets slightly 
cooled, the bacterial solution is poured form the flask 
in the measuring jar. The flask is firstly heated under 
the candle before pouring it into the jar, so that the 
bacteria don’t get contaminated by the other 
bacteria’s present in the environment.Once the 
bacterial solution is mixed in the water, the water is 
properly stirred and then it is used for immersion in 
the concrete. 
 
VII. COMPRESSIVE TEST: 
 
The concrete specimen at 28 days curing is placed in 
the UTM testing machine and the load is gradually 
applied. The ultimate load is noted for each specimen, 
it is the load at which the specimen crushes fully and 
it will not take further load. 

Description Compressive strength 
CC 37.00 N/mm2 

30ml 45.00N/mm2 
45ml 52.10N/mm2 
60ml 54.20N/mm2 

Table 1: Compressive Strength 
 

 
 

VIII. PLATE COUNT TEST: 
 
This method is used for determination of the number 
of cells that multiply under define conditions. It 
requires culture viz. Liquid culture of bacillus 
subtilis, water, and milk. A major amount of bacterial 
suspension is injected into an agar medium and after 
mixing, added into the petri plate. All organisms 
grow, reproducing a visible mass of microorganism 
called colony. After testing the bacterial concrete 
cubes in CTM machine, small part of all the samples 
were tested result shows the formation of visible mass 
as shown in fig. 
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The total count of microbial suspension is obtained 
by multiplying the no. of cells per plate by the 
dilution factor. 1 g of concrete material from concrete 
block which was kept for curing for 14 days from 
different concrete block to study number of viable 
bacteria by serial dilutionmethod. 
 

Description No. of Viable Bacteria 
30ml 77 X 103 
45ml 89 X 103 
60ml 32 X 103 

Table 2: PLATE COUNT STRENGTH 
 

IX. ABSORPTION TEST: 
 
The 100mm dia x 50 mm height cylinder after casting 
were immersed in water for 28 days and 60 days 
curing. These specimens were then oven dried for 24 
hours at the temperature110°C until the mass became 
constant and again weighed. The weight’s was noted 
as the dry weight (W1) of the cylinder. After that the 
specimen was kept in hot water at 85°c for 3.5 hours. 
Then this weight was noted as the wet weight (W2) of 
the cylinder. %water absorption=[(W2-W1)/W1]x100  
Where,  
W1 = Oven dry weight of cylinder in grams 
 W2 = after 3.5 hours wet weight of cylinder in 
grams. 
 

Description Water Absorption Value 
CC 2.11% 

30ml 2.54% 
45ml 2.62% 
60ml 2.74% 

Table 3: Water Absorption Test 
 

 

CONCLUSION 
 
It is believed from our research that inculcating of 
bacteria in concrete helps to increase the compressive 
strength of concrete when compared with 
conventional concrete.Use of bacteria improves the 
compressive strength of concrete by filling the pores 
by calcite formation in fresh concrete. The durability 
of structure can bemade better than the conventional 
concrete.  The permeability of bio concrete will be 
increased than the conventional concrete. Self-healing 
process of bacteria reported that the cracks in 
concrete can be arrested by producing the calcium 
carbonates crystals which blocks the pores and repair 
by itself.   
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