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Abstract

Bonding fiber reinforced polymers (FRP) on the tensile zone to strengthen concrete
structures is a new method to strengthen old bridges, which is more and more commonly used
worldwide.  Because of high strength, low self weight and low maintenance cost, FRP
presents big utilization potentiality in the bridge strengthening field. In order to evaluate the
structural performance in serviceability state after strengthening, the calculation of crack
width and deflection of the strengthened structures is in need.

This paper mainly focused on the calculation method for crack width of
FRP-strengthened reinforced concrete structures. First, by collecting the model test data and
exploring the calculation method of different design codes, the main reasons resulted in the
crack width were summarized and the calculation modes were concluded. The stress of steel
bars and FRP, surface shape of steel bars, reinforcement ratio, thickness of concrete cover and
the distance between neural axis and steel centroid are the key influencing factors of crack
width. And the calculating modes nowadays are slip theory, slip-nonslip synthetic theory and
mathematical statistics method.

And then, this paper proposed three calculating methods to calculate the crack width of
FRP-strengthened concrete structures, some formula among which based on FRP slip theory
proposed by this paper. There methods, respectively, are statistical method, semi experimental
and semi theoretical method with statistical spacing and semi experimental and semi
theoretical method with statistical bonding stress. The first method is purely statistical method;
The second method obtained the crack spacing by statistics, mean stress of steel bar and FRP
by nonuniformity coefficient, and crack width expression by synthetic theory and FRP slip
theory respectively; And the third method obtained the crack spacing by equilibrium, the
mean stress of steel and FRP by tension stiffening coefficient, and crack width expression by
synthetic theory and FRP slip theory respectively.

The data collected in this paper showed that these methods possess certain precision,
thus having reference value for engineering practice. Furthermore, this research would make
contribution to the further study of FRP-strengthened structures under serviceability limit
state.

Key words: FRP; reinforced concrete beam; flexural strengthening; crack width; calculation
method (FECHE HHORBE, XHEW—F, 205 7 ANEES, ABARATHE
X7, BEHEBRBE)
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