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First Use of Lightweight High-Performance

Concrete Beams in Virginia

by C. Ozyildirim, T. Cousins and J. Gomez

Synopsis:  An experimental program was planned and executed to demonstrate the

feasibility of using lightweight high performance concrete (LWHPC) bridge beams and

decks. The prestressed American Association of State Highway and Transportation

Officials (AASHTO) beams were designed for a minimum 28-day compressive strength of

8,000 psi (55 MPa) and the deck concrete for 4,000 psi (27.6 MPa).  The maximum

permeability was 1500 coulombs for the beam and 2500 coulombs for the deck concrete.

The density was less than 120 lb/ft3 (1920 kg/m3).  This program was a necessary prelude

to an LWHPC demonstration bridge built over the Chickahominy River on Route 106 at the

Charles City County–New Kent County line in Virginia.

Keywords: development length; flexural strength; high-performance

concrete; lightweight concrete; low-permeability concrete; prestressed

concrete bridge beams; structural testing; transfer length
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Figure 1. Average strain data profile for Type IV beams (1 in = 25.4 mm)
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Figure 2.  Load frame

Figure 3.  Concrete strains over time
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SP-218—2

Transfer and Development Length of 0.6-inch

Strand in High Strength Lightweight Concrete

by K. F. Meyer and L. F. Kahn

Synopsis:  This paper presents the findings of a research project conducted at Georgia

Tech that tested six pretensioned AASHTO Type II girders constructed using expanded

slate lightweight concrete with design strengths of 8,000 and 10,000 psi (55.2 and 68.9

MPa).  Actual strengths ranged from 8,790 to 11,010 psi (60.6 to 75.9 MPa).  Each was

prestressed using 0.6-inch (15.2-mm) diameter low relaxation strands tensioned to 75% of

strand ultimate stress.  External strain measurements showed transfer lengths of 21.9

inches (556 mm) and 15.6 inches (396 mm) for the 8,000 and 10,000 psi (55.2 and 68.9 MPa)

concretes; these were 73 percent and 52 percent of the design values given by AASHTO

16th Edition.  Three-point bending tests were conducted on each beam to determine

development length characteristics.  The distance from the beam end to the load point was

varied from between 70 and 100 percent of the AASHTO specified development length.

Strand slip was measured for each test.  Results indicated that the development lengths

were 91 inches (2.31 m) and 67 inches (1.70 m) for the 8,000 and 10,000 psi (55.2 and 68.9

MPa) concretes; these were 95 percent and 70 percent of the design development lengths

given by AASHTO 16th Edition.

Keywords: development length; direct pull-out; high-strength concrete;

lightweight concrete; prestressed concrete; prestressing strand slip;

pretensioned girders; silica fume; transfer length
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