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XRD X-ray diffraction

SEM Scanning Electron Microscopy

MSW Municipal Solid Waste

MSWF Municipal Solid Waste Fines

LW Legacy Waste

LWF Legacy Waste Fines

SLM Soil-like Material

RDF Refuse-Derived Fuel

CBR California Bearing Ratio

OMC Optimum Moisture Content

MDD Maximum Dry Density

uUCsS Unconfined Compressive Strength

XG Xanthan Gum

AG Agar Gum

GG Guar Gum

MICP Microbial-Induced Calcite Precipitation
PIB Press Information Bureau

CRRI Central Road Research Institute
MoRTH Ministry of Road Transport and Highways
Adj SS Adjusted Sums of Squares

Adj MS Adjusted Mean Squares

CaCO3 Calcium Carbonate

ESG Environmental, Social, and Governance
SDG Sustainable Development Goals

GRI Global Reporting Initiative
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Preface

This thesis presents research on the stabilization of Municipal Solid Waste Fines (MSWF)
using biopolymers such as Xanthan Gum and Agar Gum. The study addresses the
significant environmental challenges posed by MSWF by proposing sustainable
utilization methods. It explores mechanical and chemical stabilization approaches and

evaluates their potential applications in geotechnical engineering.

The motivation for this research stems from the need for sustainable solutions in waste
management, particularly in rapidly urbanizing regions where municipal solid waste
generation is increasing at an alarming rate. The use of biopolymers offers an eco-friendly
alternative to conventional stabilization methods, with the potential to transform waste

materials into valuable resources for construction and geotechnical applications.

The research methodology involved extensive laboratory experiments to characterize the
physical, mechanical, and chemical properties of MSWF and to assess the effectiveness

of biopolymer stabilization. The thesis is structured as follows:

1. Introduction — Provides an overview of MSW and legacy waste issues,

characteristics of MSWF, and the scope for sustainable utilization.

2. Literature Review — Presents a comprehensive review of existing research

related to legacy waste remediation and biopolymer stabilization.

3. Material and Methodology — Outlines the methodological approach, including

waste profiling and experimental procedures for biopolymer treatment.

4. Depth-wise Assessment of Engineering Properties — Discusses the geotechnical

properties of MSWF at varying depths.

5. Stabilization of MSWF by Xanthan Gum and Agar Gum — Explores the effects
of biopolymers on the stabilization of MSWEF.

6. Statistical Evaluation of UCS — Presents statistical analysis to evaluate the

effectiveness of the stabilization process.

7. Geotechnical Applications and Sustainability Analysis — Assesses the practical

applications of both treated and untreated MSWF in civil engineering projects.
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The findings of this research contribute to the broader field of sustainable waste
management and provide valuable insights into the practical applications of biopolymer-
treated MSWF. This work aims to support future research and development in waste
utilization, environmental sustainability, and geotechnical engineering, encouraging the

adoption of eco-friendly materials and sustainable construction practices.
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