
 
UTILIZATION OF BUILDING DEBRIS AS AGGREGATES  

IN STONE COLUMN CONSTRUCTION  
IN SRI LANKA 

 
 
 
 
 

K.W.D. Sanjeewa 

(138824V) 

 
 
 
 

Degree of Master of Science 
in 

Foundation Engineering and Earth Retaining Systems 
 
 
 
 
 
 
 

Department of Civil Engineering 
University of Moratuwa 

Sri Lanka 
 
 
 
 
 
 

February 2017 



 
DEPARTMENT OF CIVIL ENGINEERING 

UNIVERSITY OF MORATUWA 
SRI LANKA 

 
 
 
 

 
 
 
 
UTILIZATION OF BUILDING DEBRIS AS AGGREGATES 

IN STONE COLUMN CONSTRUCTION  
IN SRI LANKA 

 
 
 
 
 

 
Thesis submitted to University of Moratuwa in partial fulfillment of the  

requirements for the Degree of Master of Engineering in Foundation  
Engineering and Earth Retaining Systems 

 
by 
 

Kongaha Waththage Dilan Sanjeewa 
 
 
 
 

February 2017 



DECLARATION 

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

of any material previously submitted for a Degree or Diploma in any University or other institute 

of higher learning and to the best of my knowledge and believe 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 the University of Moratuwa the non-exclusive right to reproduce and 

distribute my thesis, 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). 

 

Signature:……………………………                       Date:………………………… 

 

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

supervision. 

 

SignatureoftheSupervisor:…………………… Date:………………………… 

 

Dr.U.P.Nawagamuwa 

B.Sc.Eng (Moratuwa), M.Eng(AIT), Ph.D.(YNU) 

Senior Lecturer, 

Department of Civil Engineering, 

University of Moratuwa, 

Moratuwa, 

Sri Lanka. 



ii 
 

ACKNOWLEDGEMENTS 

I am most grateful to Dr.U.P.Nawagamuwa for his dedication and commitment throughout the 

research work as my supervisor. He gave me good guidance and constructive criticism to 

complete my project successfully. I am also grateful to the course coordinator Dr. Nalin De Silva 

and Dr.N.H. Priyankara for their support to complete this work successfully. 

I wish to thank the Vice Chancellor, Dean, Faculty of Engineering and the Head, Department of 

Civil Engineering of University of Moratuwa for allowing me to make use of the facilities 

available at the University. 

I also wish to thank all the lecturers of the post graduate course on Foundation Engineering and 

Earth Retaining Systems for their valuable efforts in the lecture series and for giving guidance 

and encouragement to be successful in my professional career. 

I am particularly indebted to thank to my superiors, Director and the Deputy Director of Central 

Expressway Project-III, Road Development Authority for nominating me for the course and 

providing office facilities to complete this study. Further, I wish to thank staff of Road 

Development Authority, Northern Province for supporting me in several ways to complete my 

Research.  

I and my supervisor Dr. U.P.Nawagamuwa also sincerely thank to the Managing Director of Geo 

Engineering Consultants (Pvt) Ltd, Mr. NishanthaHikkaduwageand his staff for helping me to 

allowtheir laboratory apparatus to be used atthe university and completeseveral tests in the 

laboratory successfully. further, I wish to sincerely thank the staff of the soil Mechanics 

laboratory of Civil Engineering Department for helping me to carry out the tests in the laboratory 

and Central Expressway Project staff for giving their support to complete this Research 

successfully. 

Finally I would like to thank my family members for their kind support extended to me. 

 

K.W.D. Sanjeewa, 

M.Eng./P.G. Diploma in Foundation Engineering and Earth Retaining Systems, 

Geotechnical Engineering Division, 

Department of Civil Engineering,  

University of Moratuwa. 



iii 
 

ABSTRACT 

Due to rapid development and population growth, construction industry has emerged with few 

recent problems. The major problem faced by the construction industry is the scarcity of 

construction material and disposal of construction waste because of high disposal cost and 

inadequate land fill area. 

 
Due to the remnants of 30 year civil war happened in Sri Lanka, huge amount of building debris 

are to be disposed during new infrastructure constructions. To curtail the amount of building 

debris, the possibility of using them (concrete, brick and plaster) for civil engineering 

applications can provide an attractive way to reduce the wastes to be disposed of and it may also 

provide fiscal benefits. In this study, the scope for using building debris as the traditional rock 

aggregate for stone columns was investigated.   

 
Experiments were conducted using building debris(concrete, brick and plaster)and stone 

aggregate passing through a 14 mm and retained on a 10mm British standard (BS) sieves. Where 

experimental studies were carried out to determine the engineering properties (Durability, Shear 

strength & Compressive strength) of the recycled construction material and compared with 

conventional road construction material (aggregates).  

 

AIV, ACV and LAAV tests and slake durability index test were carried on selected building 

debris to find out the suitability to be used in stone columns construction.And uniaxial 

compressive strength testwas carried out to find the resistance to impact and crushing under 

loads. Improvement in shear strength was tested using vane shear in radially as well as with 

depth in several laboratory models with a centred stone column made up of different building 

debris.  

 

It was observed that the model done using concrete wastes exhibited a similar capacity of 

traditional rock aggregates of same size. Other materials did exhibit the same behavior though 

their results from slake durability tests were relatively low.  
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