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SECTION ONE

INTRODUCTION

Increasing landfill disposal costs have led to research efforts to find ways to reuse various industrial by-products.  Regulating agencies have developed legislation that promotes such reuse, especially in geotechnical applications.  In Wisconsin, Chapter NR 538 of the Wisconsin Administrative Code has standardized the classification and process for approval of reusing many industrial by-products, including excess foundry system sand (Wisconsin Administrative Code 1998).  

Numerous research efforts have succeeded in finding applications where foundry sand can be reused instead of being landfilled.  Controlled low strength material (CLSM), or flowable fill, is a material in which excess foundry system sand has been shown to act as an effective replacement for normal fine aggregate (Naik and Singh 1997a; Bhat and Lovell 1996; Abichou et al. 1998b).  Flowable fill is a slurry material typically composed of sand, cement, fly ash, and water.  Flowable fill is mixed, delivered, and placed much like ready-mix concrete, but is designed to have soil-like properties after it cures.  Common applications of flowable fill include trench backfill, bridge abutment backfill, and underground void filling.  A low strength material is often desired so the backfill can be easily excavated at a later date.

For flowable fill containing foundry sand, the current state of practice is to determine mix proportions on a case-by-case basis due to variability of the input components.  This requires each foundry sand generator or flowable fill producer to conduct a detailed mix design program to determine an appropriate mix design for their materials.  An understanding of which properties control the final behavior of flowable fill could aid in simplifying the mix design process, thus encouraging increased reuse of foundry sand.

The objective of this study was to characterize how properties of foundry sands affect the characteristics of flowable fill.  To meet this objective, tests were performed to evaluate flow, setting time, strength, and environmental degradation of flowable fills containing various foundry sands.  The results were used to develop general guidelines for successfully incorporating foundry sands into flowable fill.

Section Two of this report provides background on the evolution of flowable fill, standardization of mix design and performance standards, testing methodology, and how foundry sand has already been incorporated into flowable fill.  Section Three describes the specific goals of this research and the experimental program, including materials and methods used for testing.  Section Four presents results of the testing program and Section Five includes a project summary, design recommendations, and conclusions.
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