
The study of multi-degree of freedom (MDOF) systems is essential to evaluate and understand 
the seismic response of buildings. Through a MDOF idealization, the dynamic properties of 
the building such as its natural frequencies and modal shapes can be approximated. These 
properties are then used to determine the final design of the structural system of the building. 
A shear building MDOF system consists of an idealized model of the building in which the 
masses are concentrated at the floor levels and each floor is connected to other adjacent 
floors with elements that provide stiffness and only allow horizontal displacements. The dy-
namic properties of the idealized system are obtained by numerically solving a generalized 
eigenvalue problem which is a computationally expensive operation. In this paper, we pro-
pose a methodology to replace the required solution of the generalized eigenvalue problem 
with a Machine Learning NN-based approach. Two shear building models with 3 and 5 sto-
ries are considered, where the mass and the stiffness are held constant for every story. For 
every model, a database with the solution of several idealized models with varying mass and 
stiffness is created using a small number of samples (m, k pairs). Finally, an Artificial Neural 
Network is trained with the database to predict the eigenperiods of other similar models 
avoiding the computation of the eigenvalue problem. The results show a high level of accura-
cy in the predictions and a significant reduction of the computational time compared to the 
hard-computing mathematical approach. Furthermore, the approach demonstrated in this 
study can be easily expanded to be applied to more complex dynamic systems for future re-
search.
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