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Dynamic Characteristics of Cable-Stayed Anchorage

considering Cracks at Bolt and Welding Connection
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ABSTRACT : Damage detection methods which utilize the change in dynamic
characteristics are very hard to apply to large civil structures since local
damage hardly affects global dynamic characteristics. But, if there is a very
important and critical member and we focus only on the local behavior of it,
it would be possible to detect damage from the change in local dynamic
characteristics, such as natural frequencies and mode shapes.
In this study, the cable anchorage part of a cable-stayed bridge under
construction is modeled and analyzed by commercial finite element program,
ABAQUS. It has both welding and bolting connections with a cable and a
stiffening plate, and has a possible high stress concentration portions in it.
Several damage scenarios such as crack through the welding or crack through
the bolting connection are examined.
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The result shows that the local natural frequencies of the damaged member

decrease up to 16% compared with that of the undamaged member. It is
concluded that there is quite a high feasibility that the damage of the cable

anchorage can be detected by measuring local dynamic characteristics.
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MODE 2[0.631 Hz} MODE 4 [1.243 Hz ]
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MODE 18 [9.928 Hz ]
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MODE 20 [28.85 Hz ]

SR

)

<
N
SRR
RO
)

X

MODE 21[ 34.59 Hz ]

pEYTEss Ly



&3

<3
SR
RN

A
B

Wy

WA

MODE 22 [ 36.89 Hz ]
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MODE 23[398.37 Hz ]
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MODE 24 [44.05 Hz ]

MODE 25[49.88 Hz ]
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