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ABSTRACT

Due to the various scenarios for practical applications of Fiber Reinforced
Polymer (FRP) bars, FRP bars with different surface characteristics have
emerged in recent years. Since the bond performance of FRP bars with
concrete is highly dependent on the geometric features of the bars, the bond
strength of FRP bars with different surface characteristics may show
significant differences. To investigate the effect of bar surface type on bond
properties, a database containing 407 tensile test results of FRP bars with
various surface types, including sand-coated (SC), helical winding (HW),
ribbed (RB), and indented (IN), has been compiled based on existing
studies. A review of the reported results in the database reveals that the
effects of concrete compressive strength, concrete cover, embedment
length, and bar diameter on the bond properties of modified bars (i.e., HW,
RB, IN) are generally greater than those of SC bars. These parameters have
a moderate effect on HWSC and INSC bars due to composite surface
treatments. Finally, the performance of several existing models in
predicting the bond strength between FRP bars and concrete has been
evaluated, and a new model has been proposed by introducing several
geometric factors to quantify the impact of bar surface characteristics on
bond strength. This model can provide more accurate predictions of the
results from existing experiments.
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