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Evaluation of Stress Intensity Factor at Mode II condition
by J integral
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Abstract Large steel structures are exposed to several types of loads depending on the configuration of
the structure or member. In many cases, the axial force primarily affects the strength of structures. On
the other hand, the life of a structure can be affected depending on the type of load, for example, shear
force or mixed loads. This study examined the Mode 1II state of the loading condition under fatigues and
fractures. Mode I fatigues and fractures have been extensively studied in evaluating the stress intensity
factor (SIF), but Mode II failure has seldom been studied. In addition, many types of specimens have
been used because a standardized specimen or experimental procedure has not yet been established for
Mode II conditions. Therefore, the behavior of the SIF of the Mode II condition was examined using the
finite element method (FEM) and ] integral with an in-house FEM program. The evaluation used 3905
nodes and 7596 elements of a full model specimen with a crack length of 0.04 m. The results were
compared with other results, and an accuracy of more than 97.4 % was achieved with the proposed

calculation.
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Fig. 1. The three modes of loading that can be applied
to the crack. (a) Mode I (opening) (b) Mode II
(In-Plane Shear) (c) Mode III (Out-of-Plane
Shear)
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Fig. 2. Device for the application of superimposed
normal and shear loads to a fracture
mechanics specimen[9].
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to the specimen under mode II
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Fig. 4. Configuration of the specimen used by
Antunes et al.[14] for FEM calculation
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W: strain energy density

@)

T: components of the traction vector
u: displacement vector components

ds: length increment along the contour I’
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Fig. 5. Contour for J integral calculation
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Fig. 7. Configuration of full model and mesh
generation near crack for Mode II calculation
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Fig. 8. Calculation results of Stress Intensity Factor
Ku in Mode II condition by J integral and FEM
in this study
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