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Abstract. The Hardanger bridge is a long span suspension bridge located in western Norway 
and it is subjected to wind-induced-vibrations (WIV). Since the existing methods for WIV sim-
ulation demand high computational effort, it is appealing to use Machine Learning models to 
perform faster analyses. Therefore, this study applies Artificial Neural Network (ANN) and 
Support Vector Regression (SVR) algorithms to the analytical buffeting response predictions of 
the Hardanger bridge. The aim is to develop a strategy for training Machine Learning models 
that can be extended to real datasets. The samples of WIV features were analyzed with three 
different models: the single hidden layer perceptron, the multilayer perceptron and the support 
vector regression. Using the Normalized Root Mean Square Error as the performance metric, 
it was possible to obtain similar results with the different models. 

1 INTRODUCTION 

1958

EURODYN 2020 
XI International Conference on Structural Dynamics 

M. Papadrakakis, M. Fragiadakis, C. Papadimitriou (eds.) 
Athens, Greece, 23–26 November 2020 

Available online at www.easdprocedia.org 
EASD Procedia EURODYN (2020) 1958-1967 

ISSN:2311-9020 © 2020 The Authors. Published by EASD Procedia.
Peer-review under responsibility of the Organizing Committee of EURODYN 2020. 
doi: 10.47964/1120.9159.18554



2 MATERIALS & METHODS 

2.1 Artificial neural network 
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2.2 Supporting vector regression 
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2.3 Dataset simulations 

( )   ,

( , ) 
, ,

= A(1 + 1.5A ) / , =

1961



= 20 = 5 = 0.15 = 0.05
2.4 Noise addition 
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N-terms

N-times

2.5 Models 
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3 RESULTS 
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Random 
Terms 

Dataset 
 Size 

Noise Level 2% Noise Level 15% Noise Level 20% 
     

1 100 1.0246 1.1211 10.9553 6.8677 26.9745 6.9103 
4 400 0.7315 1.6877 8.4082 3.5602 17.8352 5.4231 
7 700 2.4348 1.7832 3.6389 3.8424 8.6487 4.9967 

11 1100 3.2335 0.8224 3.4141 6.2085 3.1915 2.4334 
13 1300 0.7284 1.5060 3.4606 9.8955 1.3829 4.9280 
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4 DISCUSION 

5 CONCLUSION 
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