


























4.4 Quantitative Identification of Tendon Anchorage Damage

Relationships between the identified contact stiffness parameters (i.e., ky, ky and
k;) and the peak frequencies (i.e., Peak 1 and Peak 2) of impedance signatures were
examined as shown in Fig. 12. Power functions were used to establish these
relationships since they provided the good fits for the data. From using the
relationships, the contact stiffness parameters of the tendon-anchorage could be
predicted for measured peak frequencies of impedance signatures.
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Fig. 13 Relationship between contact stiffness and prestress forces

As the final step, the relationship between the prestress-loss force and the
structural contact stiffness is constructed for the quantitative damage severity
estimation of the tendon-anchorage connection, as shown in Fig. 13. The relationships
between the tendon forces and the contact stiffness k, k, and k, were established by
using the exponential functions, which provided the best fits for the data. From using
these relationships, the value of the prestress force could be predicted from the
measured impedance signatures. It is observed that the severity of damage in the
prestressed tendon anchorage can be quantitatively estimated by measuring
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impedance signatures and analyzing equivalent structural parameters corresponding to
the damaged state. It is also noted that the relationship between the identified contact
stiffness and the prestress force may also be applicable for similar cable anchorage
systems.

5. CONCLUSIONS

In this study, the severity of damage in a lab-scaled tendon anchorage caused by
the loss of tendon forces was quantitatively identified by using the PZT interface-based
impedance monitoring technique. The change in impedance signatures was correlated
to the change in tendon forces by the phase-by-phase model updating process. Then
the relationship between the prestress force and the contact stiffness was identified for
the tendon-anchorage system. By using the relationship, the prestress force could be
estimated from the measured impedance signatures. From the findings, it is
concluded that the proposed approach has the potential to quantitatively estimate the
damage severity in the tendon anchorage which is caused by the tendon force-loss.
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