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ABSTRACT 
 

Many infrastructure systems constructed several decades ago suffer from the loss or 
omission of original design information. However, such information is essential for 
effective maintenance and reliable evaluation of the structural condition of aging systems. 
To address this limitation, this study proposes a neural network-based finite element 
model updating framework for estimating the missing design information of transmission 
towers. A database is generated through finite element analyses with randomized design 
parameters, enabling the neural network to learn the mapping between dynamic 
responses and design variables. The trained model serves as an efficient surrogate 
model for inverse estimation, allowing rapid identification of design parameters from 
measured dynamic responses. These estimated parameters are then used to update the 
finite element model, enabling inference of the missing design information. The proposed 
approach is validated through numerical case studies, demonstrating its effectiveness 
and potential applicability for the maintenance and structural assessment of aging 
infrastructure systems. 
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