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Abstract- Concrete, a solid, sturdy material made out of concrete, total and water, is the most utilized structure 

material on the planet. Concrete has an extreme burden bearing limit under pressure yet the material is frail in 

strain. That is the reason steel bars are inserted in the substantial for the constructions to convey malleable 

burdens. The steel built up bars take the heap when the substantial breaks in strain. On other hand the 

substantial shields the steel built up bars from the climate and forestalls consumption. In any case, the breaks in 

the substantial structure a significant issue which influences the strength of the designs. Here the entrance of 

water and chloride particles happens and crumbling of the construction begins with the consumption of the 

steel. To expand the strength and sturdiness of the construction either the breaks that are shaped ought to be 

fixed customarily utilizing epoxy infusion or latex treatment or by giving additional support in the construction 

during the plan stage to guarantee that the break width stays inside an admissible cutoff. This additional 

support is just required for toughness motivations (to keep the break width little) and not really for primary 

limit. Particularly with current steel costs on ascent giving additional steel isn't monetarily reasonable. 

Fundamental motivation to forestall breaks or cutoff break width is to improve the sturdiness of the 

construction. On the off chance that somehow or another a solid technique could be fostered that fixes breaks 

in concrete naturally (self mending), this would increment and guarantee sturdiness of the design immensely. 

Then again it would likewise set aside a great deal of cash, time and energy. Examinations have shown that the 

microorganisms Bacillus pasturii can be utilized for working on the obstruction of cement to antacid or sulfate 

assault, drying shrinkage and so forth, which will expand the strength and toughness of cement. Be that as it 

may, very little examination is accounted for in India for delivering bacterial substantial utilizing Bacillus 

subtilis. Keeping this in view, the present exploratory examinations are taken up to concentrate on the strength 

qualities in common grade concrete and standard grade of cement with and without expansion of microscopic 

organisms Bacillus subtilis JC3. The use of fly debris in concrete as incomplete substitution of concrete is 

acquiring colossal significance, mostly because of the enhancements in the drawn out sturdiness of cement 

joined with natural advantages. Innovative upgrades in nuclear energy station tasks and fly debris assortment 

frameworks have brought about working on the consistency of fly debris. To concentrate on the impact of 

fractional substitution of concrete by fly debris, studies have been directed on substantial blends by supplanting 

concrete substance by 10%, 20% and 30% with fly debris. In this examination the impact of fly debris on 

compressive strength, split elasticity and flexural strength are considered. 
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I. INTRODUCTION 

 
Concrete is considered as one of the most important 

building materials in the construction sector in the 

world. Improvement in concrete technology can be 

achieved through its strength improvement and its 

enhancement in durability using pollution-free and 

natural methods.  

 

As the construction industry is progressing, the usage 

of cement is also increased exponentially as we are in 

search of stronger and durable structures. This 

increases the cement productivity globally and in turn 

increases the carbon dioxide emission to the 

atmosphere. We need to find a technique which can 

increase the strength and durability of structures 

without increasing the use of cement for a better 

future. 

 

Supplementary cementing materials (SCMs) are often 

used in concrete mixes to reduce cement contents, 

improve workability, increase strength and enhance 

durability through hydraulic or pozzolanic activity. 

Silica fume and fly ash are commonly incorporated in 

concrete as partial cement replacement. All building 

materials are porous. This porosity of the building 

material along with penetration of moisture and 

other harmful chemicals such as acids, chlorides and 

sulphates adversely affect the concrete and reduce 

the structures strength and life.  

 

An additive that seals the pores and cracks and thus 

reduces the permeability of the structure, would 

immensely improve its life. Conventionally, a variety of 

sealing agents such as latex emulsions suffer from 

serious limitations of incompatible interfaces, 

susceptibility to ultraviolet radiations, unstable 

molecular structure and high cost. One of the 

encouraging biomimetic processes in nature is done 

by soil-thriving bacteria [15]. It converts sand to 

sandstone. Later, it was found out that, a calcite 

precipitating bacteria, Bacillus pasteurii, was 

responsible for the binding agent production for this 

conversion. 

 

II. OBJECTIVE 

 
 Based on the conclusions of literature review 

presented in Chapter 2 the main objective of the 

present study is identified as to improve the 

engineering properties of normal strength cement 

mortar using a single bacterial species.  

 This main objective is divided into following sub- 

objectives:  

 To study the variation of compressive strength of 

concrete with bacteria.  

 To study the setting time of cement in the 

presence of bacteria.  

 To study the Split tensile strength of concrete with 

the presence of bacteria  

 To study the Flexural strength of concrete with the 

presence of bacteria. 

 

III. MIX DESIGN 
 

Water Cement Fine aggregate Coarse aggregate 

191.58 383.16 572.09 1206.189 

 

IV. EXPERIMENTAL WORK AND RESULTS 
 

An experimental program was planned to study the 

effect of bacteria on the different engineering 

properties of Concrete.  

 

This experimental program has four major parts: (i) 

selecting the appropriate bacterial species suitable 

for cement mortar and culture of bacteria,(ii) casting 

and curing of specimens (cement mortar), (iii) 

evaluation of mechanical properties of hardened 

concrete  and (iv) characterization studies on 

hardened concrete .  

 

This chapter presents the details of these four phases 

of experimental program carried out as part of this 

project and the results obtained from the same. 

 

V. COMPRESSIVE STRENGTH 
 

 
Fig 1. Variation of compressive strength for M20 

Grade concrete. 
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Fig 2. Variation of Compressive strength for M40 

Grade Concrete. 

 

VI. SPLIT TENSILE STRENGTH 
 

 
Fig 3. Variation of Split tensile strength for M20 Grade 

concrete. 

 

 
Fig 4.  Variation of Split tensile strength for M40 Grade 

concrete. 

VII. FLEXURAL STRENGTH 

 

 
Fig 5. Variation of flexural strength for M20 Grade 

concrete. 

 

Fig 6. Variation of flexural strength for M40 Grade 

concrete. 

 

VIII. CONCLUSIONS 
 

The important conclusions drawn from the above 

study are listed as follows: 

 Compressive strength of concrete has increased by 

adding Bacteria and fly ash in concrete. 

 Improvement in compressive strength of M20 and 

M40 grade of concrete is observed at 28 days in 

comparison with 10%, 20% and 30% fly ash as 

replacement of cement and was found to increase 

of strength by 2.54%, 8.38% and12.2% respectively 

for M20 grade of concrete when compared to the 

concrete of having 0% fly ash and  bacteria. 

 And the increase of strength by 13.9%, 22.05% and 
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25% for 10%, 20%, 30% fly ash as replacement of 

cement respectively for M40 grade of concrete 

when compared to the concrete of having 0% fly 

ash and bacteria. 

 The similar improvement is found in split tensile 

strength and flexural strength. 

 Addition of Bacillus Subtilis bacteria and fly ash 

has increased the split tensile strength of concrete 

by 25.7%, 11.28% and35.56% for 10%, 20% and 

30% fly ash as replacement of cement respectively 

for M20 grade of concrete when compared to 

normal conventional concrete 

 Similarly for M40 grade of concrete it was found 

to increase by 8.33%, 59.2%, and 40.06% for 10%, 

20% and 30% fly ash as replacement of cement 

respectively when compared to normal 

conventional concrete 

 Addition of Bacillus Subtilis bacteria and fly ash 

has increased the flexural strength of concrete by 

25.6%, 13.5% and 15.01% for 10%, 20% and 30% 

fly ash as replacement of cement respectively for 

M20 grade of concrete when compared to normal 

conventional concrete. 

 Similarly for M40 grade of concrete it was found 

to increase by 3.75%, 9.7% and 3.75% for 10%, 

20% and 30% fly ash as replacement of cement 

respectively when compared to normal 

conventional concrete. 

 Bacillus Subtilis bacteria can be produced in the 

laboratory which is proved to be safe and cost 

effective 
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