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Furthermore, the stiffness
of most FRP’s is
significantly lower than that of steel. For example, glass fiber (GFRP) reinforcement typically has a stiffness
only about one-fifth that of mild steel. This reduced stiffness often causes serviceability criteria (deflections
and crack widths) to control the design of FRP-reinforced concrete members.

This experimental study involves the testing of twelve GFRP-reinforced concrete beams, six of
which utilized normal strength concrete (5000 psi) and six of which utilized high strength concrete (10,000
psi). Beams were loaded under a sustained service-level load for a period of year. Heavy-duty railroad
springs were utilized to maintain the load over time. For comparison, four additional beam samples were
constructed and left unloaded in the same environmental conditions. Companion cylinder samples were
also placed under sustained load to determine the time-dependent material properties (creep and shrinkage)
of the concrete. After one year, the beams were unloaded and tested to failure.

Outcomes of this work focus on verifying design equations proposed in AClI Committee 440’s Guide
for the Design and Construction of Concrete Reinforced With FRP Bars, published in 2001. Preliminary
modifications related to time-dependent deflection predictions for beams with GFRP reinforcement have
been suggested.
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