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Analysis of Branch-switching to Bifurcation Path for Diagonal Tension Failure of
Reinforced Concrete Structures
Toshiaki Hasegawa
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This paper presents basic methodologies and numerical analysis procedures for branch-switching to a bifurcation
path for diagonal tension failure of reinforced concrete structures. Based on bifurcation theories and eigenvalue
analytical techniques, finite element analyses were performed for branch-switching from the fundamental to
bifurcation path for diagonal tension failure in reinforced concrete beams. Bifurcation points were detected by
monitoring the determinant of the tangential stiffness matrix while excluding spurious kinematic modes resulting
from the strain-softening constitutive relations of concrete. The incremental displacement predictor for the
bifurcation path was calculated from the fundamental path solution and the eigenvector of the tangential stiffness
matrix. The results of the post-bifurcation path analysis show that the proposed method can simulate the complete

mechanism of diagonal tension failure that causes predominant diagonal and longitudinal cracking.
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