
 

 

  

INVESTIGATION OF EFFECTS OF BONDING AGENT 

ON PERFORMANCE OF COLD JOINT IN CONCRETE 

MEMBER 

 

 

 

 

by 

 

Mr. Panchadcharam Pushparuban 

 

168922X 

 

Supervised by: Dr. (Mrs.) J.C.P.H. Gamage 

 

 

Thesis submitted in partial fulfilment of the requirements for the degree 

of Master of Science 

 

 

 

Department of Civil Engineering 

 

University of Moratuwa 

Sri Lanka 

 

February 2021  



 

 

i  

Declaration 

“I declare that this is my own work and this thesis does not incorporate without 

acknowledgement any material previously submitted for a Degree or Diploma in any 

other University or institute of higher learning and to the best of my knowledge and 

belief it does not contain any material previously published or written by another 

person except where the acknowledgement is made in the text.  

 

Also, I hereby grant to University of Moratuwa the non-exclusive right to reproduce 

and distribute my dissertation, in whole or in part in print, electronic or other medium. 

I retain the right to use this content in whole or part in future works (such as articles 

or books). 

 

……………………………………    ……………………… 

P. Pushparuban          Date 

Department of Civil Engineering 

University of Moratuwa 

 

The above candidate has carried out this research for the Masters Dissertation under 

my supervision. 

 

……………………………………    ……………………… 

Dr. (Mrs.) J.C.P.H. Gamage         Date 

Senior Lecturer (Building and Structural) 

Department of Civil Engineering 

University of Moratuwa 

  



 

 

ii  

Acknowledgement 

May this be a gratitude for those who offered me encouragement, valued cooperation, 

advices and assistance for achieving my objective. 

It is my foremost duty to give special thanks to my supervisor Dr. (Mrs.) J.C.P.H. 

Gamage for valued guidance and support offered with her busy schedules. 

I pay my sincere thanks to Dr. K. Baskaran, PG Research coordinator, Department of 

Civil Engineering for motivates us to complete my research. 

I pay my sincere thanks to the Structural Unit of the Department of Civil Engineering, 

University of Moratuwa for organizing the structural engineering course which is very 

useful for young engineers engaged in the emerging infrastructure projects in Sri 

Lanka. 

I would like to thank to Access Engineering (Pvt) Ltd. for providing laboratory and 

equipment facilities to carry out the experiment of my research work. Further I would 

like to thank to Mannar Wind Power Project team for guiding me to develop my career.  

Ultimately, I make this an opportunity to appreciate each and every person who gave 

their assistance in every mean to achieve successful completion of this research.  



 

 

iii  

Abstract 

One of the most common difficulties in the execution of concrete structures is cold 

joint because of delay in concrete casting due to several circumstances as well as 

improper casting sequence. The discontinuity in concrete element leads to structural 

weakness, increasing the permeability, corrosion of the reinforcement, reducing the 

durability and bad appearance of concrete. In this research, the aim to eliminate the 

cold joint by applying the bonding agent. 

 

In order to evaluate the effect of the bonding agent on cold joint, 76 number of cubes 

were cast using grade 30 concrete. Out of them, 36 specimens contain cold joint with 

20° degree of inclination to the horizontal plane for compressive strength with and 

without applying bonding agent other 36 specimens had cold joint in the horizontal 

plane for splitting tensile strength with and without applying bonding agent and 

considered delay time of one hour interval up to 5 hours. 

 

After 28 days of curing, all specimens were tested as per standard method. The 

experimental result of compressive strength shows that cold joint with applying 

bonding agent give 6% improvement as compare to without applying bonding agent. 

But, the experimental result of splitting tensile strength shows that no considerable 

influence on cold joint as applying bonding agent compare to without applying 

bonding agent. However, there is considerable reduction in the compressive strength 

(30.50%) and tensile strength (33.14%) compare with initial specimens with applying 

bonding agent. 

 

Further, observation based on failure surface of tested specimens clearly indicated that, 

there are no aggregate inter logged in between two layers when delay time past the 

initial setting time of the first layer. So, the reduction in strength due to the cold joint 

purely depends on aggregate interlocking. 

 
The better options are to avoid the cold joint by using admixtures (retarders) to increase 

the initial setting time, adopt proper casting sequences and vibrate the layers together 

even within the initial setting time. 

 

Key words: aggregate interlocking, bonding agent, cold joint, initial setting time, 

strength, 
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