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Abstract- Concrete is a very essential factor among creation 

materials that is widely been in use in infrastructure. Despite of 

its vital usage for production functions, it nevertheless has 

numerous obstacles. It is expected that production of cement 

alone contributes to approximately 7% of world anthropogenic 

CO2 emissions that is accountable for green residence effect 

resulting in worldwide warming. The most important 

disadvantage of concrete is its low tensile electricity due to which 

micro crack occurs whilst the burden carried out is more than its 

limit and this paves way for the seepage of water and other salts. 

This initiates corrosion and makes the whole structure vulnerable 

and leads to the failure of shape. To remediate this sort of failure 

due to cracks and fissures, an approach of the usage of bio 

mineralization in concrete has advanced in latest years. The 

concrete building structures have enormous sturdiness problems 

owing to the special physiological and environmental conditions 

and it outcomes to irrevocable harm to the huge building 

structure and ultimately discount within the strength and power 

of concrete building structure. The essential cause behind the 

downgrading in the current years MICCP (microbiologically and 

eco-friendly triggered calcium carbonate precipitation process) 

by the bacteria is taken into consideration as a surroundings 

pleasant methodology to decorate the properties of huge and 

strong concrete, also for the overhauling of concrete structural 

articles and to consolidate them as the most unique construction 

materials with well diversified and imperative properties. This 

publication gives a observe is carried out to test the Compressive 

strength, Split tensile electricity, Flexural strength and sturdiness 

of bacterial inclusive concrete through using three one of a kind 

varieties of bacteria with various dosages like 0ml, 5ml, 10ml, 

15ml, 20ml for the M30 and M40 Grade concrete. 
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I. INTRODUCTION 

Concrete is an adaptable fabric having lower ductile and 

shear first-class. Essentially, concrete is fragile material and 

carries a terrific many smaller scale breaks show inside the 

body. The flexibility of cement is fairly steady at low 

emotions of hysteria however starts diminishing at better 

emotions of hysteria as network begins splitting. Concrete 

has a low coefficient of heat extension, and as it develops 

stable psychologists. Every stable shape will spoil to a few 

diploma, due to shrinkage and stress. Solid which is 

subjected to lengthy-span powers is willing to move slowly. 

Presently not unusual and pretend strands are utilized to 

beautify execution and amplify the inability of cement for 

elite. The regular problem located in structures is Crack. 

Objectives of the study: 

                                                           
Revised Manuscript Received on December 08, 2018. 

J.Rex, Associatate Professor, Malla Reddy Engineering College 

(Autonomous), Hyderabad,Telangana, India 

J.Selwyn Babu, Professor, Malla Reddy Engineering College 
(Autonomous), Hyderabad, India 

S.Pooja Sri Reddy, PG Student, Malla Reddy Engineering College 

(Autonomous), Hyderabad,Telangana,India 

The main objective is divided in to following sub 

objectives: 

1. To explore the variation of compressive strength of the 

presccribedconcrete with bacteria for M30 and M40 

Grade concrete. 

2. To study the split tensile strength, flexural strength of 

concrete  

3. To study the durability of concrete by using Bacteria 

4. To create self-healing property. 

5. To reduce the maintenance repair cost. 

II. LITERATURE REVIEW 

Dr. S. Siddiraju, N. Ganesh Babu., et al.(2015) 

From the research it became presumed that Compressive 

first-rate of 5% Bacterial mixture considerably increments to 

2.63% while contrasted and Control mixture. Compressive 

best of 10% Calcium lactate increments to 2.63% whilst 

contrasted and Control combo. Past 10% of Calcium lactate 

there's 20.80% diminishing in compressive fine of cement. 

Meera C. M and Dr .Subha. V2 

They have disbursed a publication on the elevated 

Strength and high Durability appraisal Of Bacteria Based 

Self-Healing and organic Concrete structures It has also 

been tested approximately the effect of Bacillus subtilis 

species JC3 at the exceptional and energy of cement. Three-

D shapes of sizes 150mm x 150mm x 150mm and chambers 

with a distance across of 100mm and a stature of 200mm 

with and without expansion of small scale residing beings, 

of M20 model assessment concrete has been utilized for the 

purpose of test. 

III. MATERIALS AND MIX DESIGN 

Cement: Cement is a building block fastener, a mixe of 

substance used underway that built ingadgets and solidifies 

and may tie together different materials collectively after 

setting in order to provide strength. For this study cement of 

OPC 53 Grade was used for testing. 

Aggregates- Development of aggregates, or absolutely 

"mixture", is a fantastic underway, along with sand particles, 

rocky pieces, overwhelmed stones, semi-solid slag, and 

recycled pieces of concrete matter and geo-fake totals. 

These totals are the maximum mined materials within the 

global environment of the respective locality. 

Coarse aggregate - 

For this study size of coarse aggregates of 20mm was 

used with 

Specific gravity = 2.98 

Fineness modulus = 7.5 

 

 

Strength and Durability Aspects of Bacterial 

Concrete 

J.Rex, J.Selwyn Babu, S.Pooja Sri Reddy 



 

Strength and Durability Aspects of Bacterial Concrete 

10 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  
Retrieval Number: BS2000128218 /19©BEIESP 

Fine aggregate- Shimmering sand particles available 

handy in the local vicinity, detached from ordinary test 

quantity is explored here. The outcome of sifter evaluation 

sustains it to Zone-II (in advance with IS: 383-1970).The 

checks are performed and outcomes are tested as follows. 

• Evaluated Specific gravity = 2.3 

• Estimated Fineness modulus = 3.06 

Water- Generally potable water ought to be used. 

Bacteria 

Bacillus Pasteurii- Bacillus pasteurii previously referred to 

as Sporosarcina pasteurii. Pasteurii has been proposed to be 

utilized as a obviously strong organic improvement material. 

 

 
Bacillus pasteurii 

 

Bacillus Subtilis- Initially named vibrio subtilis in 1835, 

Bacillus subtilis microscopic organisms were one of the main 

microbes to be examined. These microbes are a decent model 

for cell advancement and differential (Entrez Genome Project). 

 

 
Bacillus subtilis 

Bacillus Sphaericus- 

Lysinibacillus sphaericus (renamed - beforehand known as 

Bacillus sphaericus). It can frame safe endospores that are 

tolerant to high temperatures, synthetic concoctions and bright 

light and can stay practical for extensive stretches of time. 

 

 
Bacillus sphaericus 

MIX DESIGN OF CONCRETE 

For M30 Grade Concrete is 0.50 : 1 : 1.86 : 2.89 

For M40 Grade Concrete is 0.40 : 1 : 1.35 : 2.65 

IV. EXPERIMENTAL INVESTIGATION 

Mixing of Concrete: 

The concrete is to be mixed by hand or by the utilization 

of research center cluster blender so as to keep away from 

misfortune in water and different materials 

 

 
Concrete Mixer 

 

 
Mixing the concrete 

V. WORKABILITY TESTS 

Workability of concrete depicts the simplicity or trouble 

with which the concrete is taken care of, transported and 

placed between the structures with least loss of 

homogeneity. 

VI. PREPARATION OF CONCRETE CUBES 

MOULDS 

Moulds to be used for casting of cubes are commonly 

fabricated from metals like solid iron or metal, sturdy 

sufficient to save you the distortions. The moulds must 

facilitate smooth elimination of cubes when preliminary 

energy is attained. The dimensions and the internally set 

faces are required to be accurate and precise inside the 

following prescribed limits. 

The height of the mildew and the gap among the 

opposite’s faces are of precise length ±0.2mm, the angle 

between the adjoining internally settled faces and pinnacle 

and backside plates of the built in molds to be 90+0.50 

approximately. The interiorly settled and formed faces of the 

mold are aircraft surfaces with permissible versions 

o.03mm.Each mildew is furnished with a steel base plate 

having aircraft surface. 

 
Preparation of Concrete cube 
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Compaction 

As soon as the integration is completed, test specimens 

are to be organized in this sort of manner to produce 

complete compaction. The concrete is stuffed into the mould 

inside the layers about 5cm deep. 

VII. CURING 

That test specimen will be stored on the web site from 

wherein vibrations, under damp matting state of affairs, 

sacks/materials with similar composition for a time period 

of about 24 hours from the time of addition of required 

water to the alternative constituents. The temperature of the 

local vicinity of the garage shall be in the range varying 

from 22º C and 32 ºC. Once the 24 hours is completed, they 

will be marked for later documentation, eliminated from the 

experimented moulds checked out, re saved in clean distilled 

water at a temperature of 24º C to 30 ºC until they are 

transported to laboratory locations for destiny tests. 

VIII. TESTING OF CONCRETE 

Tests procedure on fresh concrete 

1. Slump cone process test  

2. Compaction factor ratio test 

Tests to be conducted on Hardened concrete 

1. Compressive strength 

2. Split tensile strength  

3. Flexural strength 

4. Durability extent test 

5. Healing process steps of concrete 

IX. RESULTS AND ANALYSIS 

Slump cone test 

 

Compaction factor test 

 

Compressive strength of concrete 

For M30 Grade Concrete 

 
 

For M40 Grade Concrete 

 

 

Split tensile strength of concrete 

For M30 Grade Concrete 

 

 

For M40 Grade Concrete 

 

Flexural strength of concrete 

For M30 Grade Concrete 

 

For M40 Grade Concrete 

 

Durability 

Acid attack 

% Loss of weight 
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% Loss of compressive strength 

 

 
 

Alkaline attack 

% Loss of weight 

 

% Loss of compressive strength 

 

Sulphate attck 

% Loss of compressive strength 

 

Healing of concrete 

  

  
 

  

  
 

  

  
 

  

  
 

  

  

  

   

X. CONCLUSIONS 

From the above investigational study the following 

inferences were made 

1. The value slump increases with increasing the 

bacteria content in concrete. Whereas the value of 

compaction factor decreases with increasing the 

bacteria content in concrete. 

 

 

 

The crack on the Concrete 

Cube made up of Bacillus 

Sphaericus after allowed 

for Self healing  

The crack made in the 

Concrete Cube made up of 

Bacillus Sphaericus  

The crack on the Concrete 

Cube made up of Bacillus 

Sphaericus after allowed 

for Self healing  

 

The crack made in the 

Concrete Cube made up 

of Bacillus Sphaericus  

The crack on the Concrete 

Cube made up of Bacillus 

Pasteurii after allowed for 

Self healing  

The fig shows the crack 

made in the Concrete 

Cube made up of 

Bacillus Pasteurii  

The crack on the Concrete 

Cube made up of Bacillus 

Pasteurii after allowed for 

Self healing  

The crack made in the 

Concrete Cube made up 

of Bacillus Pasteurii  

The crack on the 

Concrete Cube made up 

of Bacillus subtilis after 

allowed for Self-healing  

The crack made in the 

Concrete Cube made up 

of Bacillus Subtilis  

The crack on the 

concrete Cube made up 

of Bacillus Subtilis after 

allowed for Self healing  

The crack made in the 

Concrete Cube made up 

of Bacillus Subtilis  
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2. Initially the values of ultimate compressive strength, 

Ultimate split tensile strength and Ultimate flexural 

strength of bacterial concrete increases up to 10ml 

bacteria content after that the value of compressive 

strength gradually decreases with proportionate 

increase in the bacteria content in concrete the 

optimum value of strength of bacterial concrete was 

observed at 10ml bacteria. 

3. In case of durability by using acid attack and alkalinity 

attack and sulphate attack the values of percentage lose 

of weight and percentage lose of strength increases 

with increase in the bacteria content in all the cases. 

4. Bacterial concrete also drastically inspired the 

durability characteristics of the shape via healing of 

cracks within the structure. Due to its natural inherent 

capacity to precipitate the colloidal calcite continuously 

bacterial concretes is also renowned as a 'Smart Bio 

fabric'.  

5. Due to its green and self-recovery capability it's been 

proved to be better than the traditional concrete. 

Bacterial concrete will soon be evolved in constructing 

of long lasting, fee powerful and surroundings friendly. 

So the optimal value of strength was observed at 10ml of 

Bacteria for M30 Grade concrete material and M40 Grade 

concrete block. 
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