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Numerical study on vibration response characteristics

- around defects on concrete structures
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Fig. 1: Shape of the object analyzed to validate the code.

Tab. 1: Properties of the material.

¥ LR E = 2.43 x 10'°°N/m?, Poisson {t o = 0.177, HEE
p = 2.27 x 10%kg/m®, LK n =0 X¥&KH: BEEXH
(z=0), BHXH (z =1m), ERSH: 160x1x1 (zxyxz)

Tab. 2: Comparison of eigenfrequencies v, [Hz] obtained

by theory and by analysis.
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Fig. 3: Dimensions and computational grid of the test
bodies for FEM analysis.

~ Tab. 3: Computational parameters and properties of the

material.

EHR2E: 30x15%5 (zxyxz), z FRIHRA f, = IN/m?. 2
SOV~ il E = 243 x 101°N/m?, ¢ = 0.177, p =
2.27 x 10%kg/m®, 5 = 0.005. &WIEMHE: E = 2.1 x 101'N/m?,
o =028, p="178x10%kg/m?, 7 =0.0001 B
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Fig. 2: Eigenmodes at each eigenfrequency of a) longitu-
dinal vibration and b) flexural vibration.
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Fig. 4: Comparison of phase of z-directional vibration dis-
placement on the upper surface of the body between the
cases with and without reinforcing bars at the frequency
f=20.3kHz.
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Fig. 5: a) Pseudo-cracks on the RC test bodies and mea-
surement points, b) analytical modeling of pseudo-crack.
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Fig. 6: Amplitude of z-directional vibration displace-
ments of the upper surface of the test body without crack
(Case 3) at f = 2.5k, 5k, 10k and 20kHz.
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Fig. 7. Amplitude of z-directional vibration displace-
ments of the upper surface of the test body with 40mm-
depth straight crack (Case 5) at f = 2.5k, 5k, 10k and
20kHz. h
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Fig. 8: Real part of z-directional vibration displacements
of the upper surface of the test body with 40mm-depth
straight crack (Case 5) at f = 2.5k, 5k, 10k and 20kHz.
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Fig. 9: Real part of z-directional vibration displacements
of the upper surface of the test body with 20mm-depth
straight crack (Case 4) at f = 5k and 20kHz.

" Fig. 10: Real part of z-directional vibration displacements
of the upper surface of the test body with 40mm-depth
hook-shaped crack (Case 6) at f = 5k and 20kHz.
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Fig. 11: Measureing scheme of the 2-point differential of
the real part of vibration displacements.
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Fig. 12: Amplitude of 2-point differential of the real part
of z-directional vibration displacements &, .
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