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To address the deteriorating conditions of the nation’s highways, and to improve their performance, durability and efficiency, Congress authorized the Strategic Highway Research Program (SHRP) in 1987.  One of the promising products to emerge from the SHRP was High Performance Concrete (HPC).  The American Association of State Highway and Transportation Officials (AASHTO), Federal Highway Administration (FHWA) and Transportation Research Board (TRB) are supporting implementation of HPC in structures.  

HPC is defined by the American Concrete Institute as concrete that meets special performance and uniformity requirements that cannot always be obtained using conventional ingredients, normal mixing procedures and typical curing practices.  The most common characteristics of HPC in Missouri structures are high strength and/or improved durability.  High strength concrete, 6,000-psi compressive strength or higher, allows bridge designers to use shallower bridge members, longer spans and fewer girders, resulting in a reduction of materials.   Resistance to deterioration from freezing and thawing and chloride permeability routinely describes durability.  Improved durability results in lower maintenance costs and longer service life of the bridge.

Federal funding has been used to build nearly fifty HPC bridges in thirty states.  Missouri’s first experience with HPC was a bridge designed to use HPC in the prestressed I-girders.  Concrete design strength of 10,000-psi was specified for the I-girders.  The use of 10,000-psi concrete allowed the reduction of one girder line resulting in roughly 17% less concrete required for the bridge.  Research on this bridge was a joint effort by MoDOT and the University of Missouri-Columbia (UMC).  MoDOT performed most of the concrete testing while UMC placed instrumentation in four girders to monitor temperatures and strains during curing, during transport and in service.

HPC was also specified for the deck portion of an InversetTM bridge that was constructed over I-70 in St. Louis city.  The main goal of this HPC was low chloride permeability.  The special provisions required the concrete chloride permeability be less than 1000 coulombs passing, when tested according to AASHTO T277, Electrical Indication of Concrete’s Ability to Resist Chloride.  The concrete in the InversetTM bridge averaged 320 coulombs passing.

Two bridges are being built on US 412 in Pemiscot county which incorporate HPC prestressed I-girders constructed using 0.6” prestressing strands.  One bridge will have an HPC deck, while the other deck will be made of conventional concrete. 

