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BEAM / DOUBLE-STRAP JOINT / STRESS INTENSITY FACTOR / NO OF CYCLES
PRAWIT SANTISUKPOTHA : DEBONDING BEHAVIORS OF CFRP PLATES IN
STRENGTHENED STEEL BEAMS SUBJECTED TO CONSTANT AMPLITUDE
LOADINGS. THESIS ADVISOR : AKHRAWAT LENWARI, Ph.D., THESIS
CO-ADVISOR : PROF.THAKSIN THEPCHATRI, Ph.D.,125 pp.

249598

This research studies debonding behaviors of CFRP plates in strengthened steel beam and
failure behaviors (debonding) of symmetrical double-strap steel joint subjected to constant amplitude
loadings. The Reciprocal Work Contour Integral Method (RWCIM) is used to calculate stress intensity
factor (Q,) in bi-material wedge while the no. of cycle , N , is obtained from tests. Relationships
between range of stress intensity factors with no. of constant amplitude loadings (AQ, — Ny, ) thus
obtained will be used to predict life of debonding of CFRP plate in strengthened steel beam.

For strengthened steel beams, fatigue tests were conducted at the stress ratio (R) of 0.2 and
loading frequency of 2 Hz. From tests, it has been found that debonding behavior can be divided into 4
steps i.e., 1) no crack, 2) crack propagation 1, 3) crack propagation 2 and 4) debonding at plate end.
For symmetrical double-strap steel joints, on the other hand, failure always found to occur suddenly at
the beginning of the stage of crack propagation 1. In addition, it has been observed from all tests that
cracks are initiated at the location near steel/adhesive interface corners at plate ends. The number of
cycles at this crack initiation ( v,,, } were recorded from these tests.

For steel beams, the study has shown that the RWCIM and the FEM with very fine mesh yield
the same dominant order of singularity («, ) value at 0.271. For the stress intensity factors in polar co-
ordinate (@, , ¢, and @, ), however, results from RWCIM differ from FEM with very fine mesh by
4.73%, 3.61% and 2.86%, respectively. For symmetrical double-strap steel joints, these stress intensity
factors, when compare with results obtained from past researcher are found to differ by -2.73%,
-2.75% and -2.75%, respectively, for the plane stress condition. For the plane strain conditior, the
discrepancies are -3.78%, -3.78%, and -3.77% respectively. Finally, tests showed that relationships
between range of stress intensity factors with number of cycle at crack initiation (AQ, - N, ) of steel

beams and of double-strap steel joints are not coincide.

Department : CIVIL ENGINEERING

Field of Study : . CIVIL ENGINEERING

Academic Year : 2010
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