
 
VISVESVARAYA TECHNOLOGICAL UNIVERSITY 

"Jnana Sangama", Belgaum: 590 018 
 

 
 

A Project Report on 
 
“STUDIES ON STRENGTH CHARACTERISTICS OF SELF HEALING 

BACTERIAL CONCRETE” 
“Approved and Sponsored by KSCST under 37th SPP” 

Submitted in partial fulfillment of the requirement for the award of the degree of 
 

BACHELOR OF ENGINEERING 
in 

CIVIL ENGINEERING 
 

 by 
 

                Puneeth B C                                                              1AY10CV028 
                Seethamma C K                                                            1AY10CV036 
                Shilpa G N                             1AY11CV414 
                Yogesh Kumar Y                 1AY11CV416 
 

 
Under the guidance of 

Mr. NIKIL T R,  
B.E (civil), M.E (Highway)  

Assistant Professor  
Department of Civil Engineering 

 

 
 

DEPARTMENT OF CIVIL ENGINEERING 
Acharya Institute of Technology 

(Affiliated to Visvesvaraya Technological University, Belgaum) 
Hesaraghatta Main Road, Soladevanahalli, 

Bangalore – 560 107 
 

2013-2014 



CONTENTS 

TITLE                                                                                 PAGE NO 

CHAPTER 1 

INTRODUCTION                                                                                                    1-26 

1.1 Definition of concrete                                                                                     1 

1.2 History                                                                                                            2 

1.2.1 Ancient additives                                                                                            3 

1.2.2 Modern additives                                                                                            4 

1.2.3 Impact of modern concrete cubes                                                                   4 

1.3 Properties of concrete                                                                                     5 

1.3.1 Elasticity                                                                                                         7                                                                                            

1.3.2 Expansion and shrinkage                                                                                8 

1.3.3 Cracking                                                                                                          9 

1.3.3.1 Shrinkage cracking                                                                                         9 

1.3.3.2 Tension cracking                                                                                            10 

1.3.4 Creep                                                                                                              10 

1.4 Concrete testing                                                                                             11 

1.5 Cracks in concrete structures                                                                         13 

1.5.1 Causes of cracks                                                                                            13 

1.5.2 Types of cracks in concrete structures                                                           14 

1.5.3 The position and Characteristics of the concrete construction cracks           15  

1.5.4 Precaution of concrete construction cracks                                                   15                                                                               

1.6 Bacteria                                                                                                          16 

1.7 Classification and identification                                                                    18 

1.8 Significance in technology and industry                                                       20 

1.9 Microbiologically induced calcite precipitation                                            21 

1.9.1 Autotrophic pathway                                                                                     22 

1.9.2 Heterotrophic pathway                                                                                  22 

1.9.3 Ureolysis or degradation of urea                                                                   23 

1.10 Possible applications                                                                                     24 



1.10.1 Material science                                                                                            24    

1.10.2 Treatment of concrete                                                                                   24         

1.10.3 Bricks                                                                                                            24             

1.10.4 Possible limitations of MICP as a cementation technique                            24   

1.11   Bacterial concrete                                                                                            25 

1.12   Objectives of present study                                                                             26 

                                                                                                                                    

CHAPTER 2 
LITERATURE REVIEW                                                                                      27-38 

CHAPTER 3 
BACTERIAL CONCRETE                                                                                  39-56 

3.1 Introduction                                                                                                        39 

3.2 Culture collections                                                                                              40 

3.3 Serial dilution                                                                                                      41 

3.3.1 Steps involved in Serial dilution                                                                      41 

3.4 Mixed culture                                                                                                      42 

3.4.1 Streak plate method                                                                                          42 

3.5 Sub culturing of bacteria                                                                                     49 

3.6 Pure culture                                                                                                         51 

3.6.1   Principles                                                                                                       51 

3.6.2   Procedure                                                                                                       52 

3.7 Gram’s staining                                                                                                   53 

3.7.1   Staining mechanism                                                                                       53  

3.7.2   Gram positive bacteria                                                                                   55 

3.7.3   Gram negative bacteria                                                                                  55 

3.7.4   Gram indeterminate                                                                                       56 

CHAPTER 4 
MIX DESIGN                                                                                                         57-60  

CHAPTER 5 
PRESENT INVESTIGATION                                                                             61-73                                                                         

5.1 General                                                                                                               61 



5.2 Cement                                                                                                               61 

5.3 Fine aggregate                                                                                                    62 

5.4 Coarse aggregate                                                                                                63 

5.5 Water                                                                                                                  65 

5.6 Mix proportion                                                                                                   65 

5.7 Casting of test specimen                                                                                    66                                                   

5.8 Preparation of bacterial concrete of grade M20 and crack formation               67              

5.9 methods of treatment                                                                                         67                                                                                          

5.10 Ponding method/ Injection method                                                                 67 

5.11 Cube compressive strength test                                                                       68  

5.12 Split tensile strength test                                                                                 71                                                                                 

5.13 Static flexural strength                                                                                    73 

CHAPTER 6 
DISCUSSION AND CONCLUSION 

CHAPTER 7 
REFERENCES 

CHAPTER 8 

SCOPE FOR FUTURE STUDIES  


