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The solution to Eq.11 can be obtained by using the following boundary conditions.

G,q(L%- 1) (y+
Whenx =0, there i$ =0and wherx=0.9, , there R Al DOt o)

dx 8Elt,

. The calculated

formula of interfacial shear stresses under uniformly distributed loads refers with Eq.13.
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Conclusions

Based on the analytical model, the differential equation of interfacial shear stresses of FRP
strengthened RC beams is established. And the calculated formula of interfacial shear stresses is
deduced under uniformly distributed loads. The calculation formula of interfacial shear stresses is
rational in theory, but the applicability of the calculation formula needs more experiments to verify.

References

[1] Lianguang Wang. Prestressed Composite Structures of Steel and Concrete. Beijing Science
Press (2009) in press. (In Chinese)

[2] A.S. Bouchikhi, A. Lousdad, A. Megueni. On the reduce of interfacial shear stresses in fiber
reinforced polymer plate retrofitted concrete beams. Materials and Design, 31 (2010) 1508-1515

[3] Teng J. G, Yuan H. FRP-to concrete interface between two adjacent cracks: Theoretical model
for debonding failure. International Journal of Solids and Structures, Vol. 43(2006), p. 5750.

[4] Benachour A., Benyoucef S. Interfacial stress analysis of steel beams reinforced with bonded
prestressed FRP plate. Engineering Structures, Vol. 30(2008), p. 3305.

[5] A. Lousdad, A. Megueni, A.S. Bouchikhi. Geometric edge shape based optimization for
interfacial shear stress reduction iber reinforced polymer plate retrtbed concrete beams.
Computational Materials Science, 47 (2010): 911-918

[6] Tim S., John C. Elastic analysis of adhesion stress for the design of a strengthening plate bonded
to a beam. Construction and Building Materials, Vol. 20(2006), p. 34.

[7] Fangliang Chen, Pizhong Qiao. Debonding analysis of FRP-concrete interface between two
balanced adjacent flexural cracks in plated beams. International Journal of Solids and Structures,
Vol. 46 (2009),p.2618-2628.

[8] S.T. Smith, J.G. Teng. Interfacial stresses in plated beams. Engineering Structures 23 (2001)
857-871.

[9] Zhang Jiwen, Lu Zhitao, Teng Jinguang, Smith S. T. Analysis of the interfacial stresses of the
strengthened RC beams externally bonded with CFRP sheets or steel plates. Industrial Construction,
2001, 31(6): 1-4. (In Chinese)

95





