
STABILIZATION OF SOIL WITH PLASTIC WASTE 

AND LEAF ASH 

 

 

 

 

 

 

Vasudevan Yathushan 

 

(208003E) 

 

 

 

Degree of Master of Philosophy  

 

 

 

Department of Civil Engineering 

 

University of Moratuwa 

Sri Lanka 

 

July 2022 



 
 

STABILIZATION OF SOIL WITH PLASTIC WASTE 

AND LEAF ASH 

 

 

 

 

 

Vasudevan Yathushan 

 

(208003E) 

 

 

 

Thesis submitted in partial fulfillment of the requirements for the degree Master of 

Philosophy in Civil Engineering 

 

 

 

 

Department of Civil Engineering 

 

University of Moratuwa 

Sri Lanka 

 

July 2022 



i 
 

DECLARATION, COPYRIGHT STATEMENT AND THE 

STATEMENT OF THE SUPERVISOR 

 

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 

thesis/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). 

 

Signature:                             Date:01/07/2022 

  

   

The above candidate has carried out research for the M.Phil. thesis under my 

supervision. 

 

Name of the supervisor: Professor U.G.A. Puswewala 

Signature of the supervisor:          Date: 01/07/2022 

 

 

 

 

 
 

 
 



ii 
 

ABSTRACT 
 

This study aims to investigate the stabilization of three sandy soils with the addition of waste 
plastics, Bamboo Leaf ash (BLA), Banana Leaf ash (BALA) and a leaf ash mixture based on 
the enhancement in the MDD (Maximum Dry Density), OMC (Optimum Moisture Content), 
Soaked CBR (California Bearing Ratio), Shear strength parameters and Atterberg Limits. The 
soil stabilizers used in the study are the plastics strips from waste plastic file folders, BALA, 
BLA and a pozzolanic leaf ash mixture of five commonly available pozzolanic leaves in Sri 
Lanka. Plastics used in the study have 5 mm width and Aspect Ratios (ARs) of 1, 2, 3, and 4 
in the weight percentages 0.5, 1, 2, 4, and 8. BALA, BLA and the leaf ash mixture used in the 
study are in the weight percentages 2, 4, 6, 8, and 10. The most significant improvement in 
MDD was achieved when 2 % of plastics with an AR 02 was mixed with soil 01. For soil 02, 
the best improvements in MDD with almost similar values were observed with the addition of 
6 % of all the considered ashes. For soil 03, the best improvements in MDD with almost similar 
values were achieved with the addition of 6 % of BLA and the leaf ash mixture. The optimum 
improvement in soaked CBR for each soil was around (2-3) times compared to the virgin state. 
The optimum improvement in soaked CBR was observed with the addition of 6 % of BLA for 
all three soils. Shear strength parameters improved in almost all cases of the addition of plastics 
and ashes. A reduction of plasticity index (PI) was noted on all three soils with the addition of 
2, 4 and 6 % of ashes. Soil 03 mixed with 2 % plastics of AR 03, 8 % BALA, 6 % BLA and 6 
% mixture of pozzolanic ashes showed satisfactory results to be used for the upper subbase 
layer in flexible pavement constructions in Sri Lanka.  
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