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A Geosynthetic Reinforced Soil – Integrated Bridge System (GRS-IBS) integrates a reinforced soil foundation (RSF) and a GRS bridge abutment to alleviate the “bump at the bridge” due to differential settlement between the abutment and approach roadway. The Federal Highway Administration (FHWA) and the Florida Department of Transportation (FDOT) have developed empirical load-deformation relationships for design of GRS-IBS with approved geosynthetic strengths and well or poorly graded aggregates from full-scale tests on GRS Piers. Recent construction of GRS-IBS at two locations utilized a composite backfill of geologic aggregate and light weight aggregate in a 40/60 ratio to reduce the bearing weight of the reinforced structure and settlements. Experimental studies of composite GRS piers have not been done, and the performance (load-deformation and long-term deformation) has not been established. 
This study investigates composite GRS piers through full-scale axial load-deformation tests of 70 kN/m biaxially woven geosynthetic and backfill: (1) foamed glass aggregate (FGA); (2) limestone aggregate; and (3) 40% limestone aggregate over 60% FGA. Long-term deformation was evaluated with a 24 hr sustained applied pressure of 90 kPa. Vertical and horizontal deformation was measured with optical sensors and pressure applied through load actuation on a pier footing. Consolidation settlements of the FGA backfilled pier is the greatest, followed by the composite limestone aggregate and FGA backfill (40/60) then the limestone aggregate backfill. At any applied pressure, the FGA backfilled pier exhibits the greatest vertical and horizontal strains, while the composite limestone aggregate and FGA (40/60) backfilled pier shows greater vertical and horizontal strains than the limestone aggregate backfilled pier. The difference in response to the applied pressures are attributed to the backfill unit weights, aggregate shape, and mean size. The load-deformation and creep test results in this study provides empirical evidence of GRS-IBS performance for composite backfill and adds to the database currently utilized by the FDOT and FHWA for design. 

