


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(BLANK) 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(BLANK) 






























































































































































































































































































































































































































































































































































































































































































	Title Page

	Technical Report Documentation Page

	Acknowledgments

	Table of Contents

	List of Tables

	List of Figures

	List of Symbols

	Chapter 1. Introduction

	1.1 Problem Statement

	1.2 Civil Engineering Uses For Waste Tires

	1.3 
Objective of the Study 
	1.4 Organization of the Report


	Chapter 2. Literature Review

	2.1 Introduction

	2.2 Tire Chips As Lightweight Backfill For Retaining Walls - Phase I

	2.3 Shear Strength

	2.4 Use of Tire Chips As Lightweight Backfill For Retaining Structures


	Chapter 3. Design and Construction of Facility 
	3.1 Introduction

	3.2 Foundation and Side Walls

	3.3 Front Wall

	3.4 Back Wall

	3.5 Crane

	3.6 Surcharge Blocks


	Chapter 4. Test Protocol

	4.1 Introduction

	4.2 Instrumentation

	4.3 Backfill and Surcharge Placement

	4.4 Measurements

	4.5 Summary


	Chapter 5. Soil and Tire Chip Properties

	5.1 Introduction

	5.2 Granular Fill

	5.3 Tire Chips


	Chapter 6. Horizontal Earth Pressure 
	6.1 Introduction

	6.2 Measurement and Calculation Procedures

	6.3 At-Rest Conditions

	6.4 Active Conditions

	6.5 Design Parameters

	6.6 Design Considerations


	Chapter 7. Interface Shear 
	7.1 Introduction

	7.2 Angle of Wall Friction

	7.3 Vertical Stress Versus Shear Stress

	7.4 Design Considerations


	Chapter 8. Compressibility and Settlement

	8.1 Introduction 
	8.2 Stress-Strain Relationship

	8.3 Time Rate of Settlement

	8.4 Design Considerations


	Chapter 9. Horizontal Movements

	9.1 Introduction

	9.2 Movement of Front Wall

	9.3 Movement Within the Backfill

	9.4 Active Wedge

	9.5 Summary


	Chapter 10. Summary, Conclusions, and Recommendations 
	10.1 Summary

	10.2 Conclusions

	10.3 Recommendations For Future Research
 

	Bibliography

	Appendix A - Interim Design Guidelines To Minimize Internal Heating of Tire Shred Fills

	Appendix B - Load Cell Calibration

	Appendix C - Pressure Cell Calibration




