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I. Abstract Body
Precast/prestressed concrete is commonly used in short and medium span bridges because of its assured quality, inherent durability, and economy due to optimized use of materials. Recent research projects conducted at the University of Nebraska – Lincoln (UNL) focused on developing innovative systems and using high performance materials in precast/prestressed concrete bridges to improve their speed of construction while maintaining their economics. This presentation discusses these systems and their implantation in the construction of three medium span bridges in Nebraska. The innovative features in these systems include the use of Ultra-High Performance Concrete (UHPC), self-consolidating concrete (SCC), large diameter prestressing strands and a unique post-tensioning system to achieve simplicity of production and accelerated construction. Precast/prestressed concrete girders with large diameter prestressing strands are designed to achieve span-to-depth ratio of over 30. Design and production challenges associated with these strands and their implementation in the Oxford South Bridge are presented. Full-width full-depth precast/prestressed concrete deck panels eliminate deck forming, reinforcing, casting, and curing operations. These panels are connected to the supporting girders using discrete high strength shear connectors and shear pockets that minimize cast-in-place operations and eliminate the need for deck overlay. Deck panels can be either connected transversely using UHPC reinforced connections, or using the unique post-tensioning system that was developed to eliminate ducts and grouting operations. High performance SCC is used instead to encase the post-tensioning strands and fill the shear pockets. The implementation of these features to the construction of Kearney East Bypass and Belden-Laurel Bridge are presented
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