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Health monitoring of existing steel frame buildings with semi  -rigid saddle connections
using finite element model updating method

A. Zayeri Baghlani Nejad, M. Shokrollahi, M. Mahmoudi Sahebi

Abstract

Although the use of saddle connections in steel structures has largely declined in Iran due to technical limitations, many
significant buildings across the country were constructed using this method in the past. Ensuring the maintenance and
structural health monitoring of these aging frameworks remains a critical concern. This study focuses on identifying
dynamic characteristics and evaluating the integrity of steel frame structures with senrigid truss connections. One of
the key challenges in this areasiaccurately modeling truss connections in finite element software. To address this, we
propose a refined approach for finite element modeling of such structures. The model is then calibrated and updated
using dynamic vibration data obtained from environmetal loads, ensuring the closest possible representation of the
real structure. The updated model is applicable in various scenarios, including pesicident damage assessment,
structural optimization, reinforcement planning, and ongoing health monitoringTo validate the proposed methodology,
a real threestory structure was examined through vibration tests. The prepared finite element model was updated
accordingly, and analysis of the results demonstrated strong agreement between the model's dynamic cleaeastics
and the actual structure, affirming the effectiveness of the proposed approach.

Keywords
SemiRigid Saddle Connection, Finite Element Model Updating, Vibration Test, Noise
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Optimization of Shear Capacity in Cold -Formed Steel Double Channel Beams with
Web Openings
N.Hosseinjani , H.Parastesh
Abstract

The use of lightweight coldformed steel members with versatile applications is increasing. Implementing web openings
for building services passage, especially in support zones, is particularly important. This research aims to evaluate the
ultimate shear @pacity of coldformed steel beams with web openings-$haped beams, 1000 mm in length, composed
of backto-back Gsections were modeled for nonlinear analysis under thregoint loading using finite element software,
considering various parameters and magrial non-elastic behavior. The finite element model was validated based on
existing experimental results from reliable sources. Key parameters in this modeling and design constraints for
optimizing hole dimensions and shape included section thickness, tigresence or absence of lips on the sections, and
the distance of the openings from the support. This study employed a hybrid Neural Netwof&enetic Algorithm (NSGA

I), a multi-objective optimization algorithm, to optimize the two objectives of maximum lad and minimum mass. The
outputs from the finite element models (maximum load) served as input for neural network training and design, and
the neural network outputs were selected as the objective function. Results show a maximum difference of 4.18%
between the ultimate load from finite element analysis and the genetic algorithm. In this research presented hybrid
framework (FEM-ANN-GA) enables the selection of the optimal web opening specifications from the Pareto solutions,
while simultaneously consideringboth strength and weight. The shear resistance investigation reveals that rectangular
openings perform approximately 4% better, and circular openings about 7% better than square openings.

Keywords
Cold-Formed Steel, Optimization, Genetic Algorithm, Pareto Front, Artificial Neural Network
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