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In case eccentric load is applied at compact tension specimen, the propagation behavior due
to existence or nonexistence of hole, numbers and positions of holes near crack is investigated in this
study. Strain energy, displacement and stress happened in specimen are examined through simulation
analysis. And stress intensity factor is obtained by the basis of strain energy and deformation. When
defect or hole exists in structure, the possibility of fracture can be thought to be verified by using the study

result.
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[Fig. 1] Dimensions of structural steel specimen

[Table 1] Material property

Young's modulus(GPa) 103
Poisson’s ratio 0.36
Density (kg/m) 7850

Yield strength(MPa) 493

Ultimate strength(MPa) 607
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[Fig. 2] Constraint condition of analysis model
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[Table 2] Comparison between stress intensity factors
of formula 1 and F, E. M,

Stress ) Stres_s
Crack- intensity intensity Error
propagation factor(For facFor(Ex (%)
rate(a) periment)
mula 1) K Kl

23.5mm 1.92831 1.93068 -0.097
24.5mm 2.04465 2.04398 0.033
25.5mm 2.17235 2.16958 0.128
26.5mm 2.31489 2.31003 0.210
27.5mm 2.47436 2.46843 0.240
28.5mm 2.65274 2.64840 0.164
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[Fig. 3] Comparison between stress intensity factors of
experiment and F, E. M,

[Fig. 4] Figure of specimens
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[Table 3] Comparison result values by simulation

analysis
Typ_e of . . Maximum
specimens Maximum Maximum .
- . . equivalent
(Distance |deformation strain
stress
of hole to (mm) energy(mJ)
e (MPa)
intial crack)
No hole 0.0097 0.0047 32.69
One hole
(6.5mm) 0.0105 0.0068 23.8
One hole 0.0166 0.0164 4462
(1.5mm)
Two holes | 5144 0.0097 3373
(4.5mm)
Two holes 0.0108 0.0075 32.1
(5mm)
Two holes 0.0101 0.0054 22.86
(7.2mm)

[Fig. 5] Equivalent stress of specimen in case of the
hole situated at the distance of 1.5 mm from
crack tip
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[Fig. 6] Equivalent stress of specimen in case of the
hole situated at the distance of 4.5 mm from
crack tip
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[Fig. 7] Equivalent stress of specimen in case of the
hole situated at the distance of 5 mm from
crack tip
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