
This study examines the design parameters of high-speed railway bridges, focusing on cri�cal loca�ons 
like canals and road/railway crossings. It addresses concerns regarding structural safety and stability, 
especially for bridges with simple support, at elevated speeds. The analysis includes one-way and two-
way loading scenarios under simply supported and elas�cally-supported condi�ons, using Euler-
Bernoulli beam models. A non-dimensional framework facilitates systema�c analysis of resonance and 
cancella�on phenomena, reducing computa�on �me. Surrogate models, employing neural networks, 
are developed to streamline computa�onal efforts. Vibra�on absorbers, including resonators, iner�al 
amplifiers, and nega�ve-s�ffness iner�al amplifiers, are explored, with op�miza�on conducted via 
gene�c algorithms. Compara�ve studies reveal the effec�veness of iner�al amplifiers in reducing 
vibra�on amplitudes, while nega�ve-s�ffness-based absorbers outperform iner�al ones. Special 
aten�on is warranted in designing bridges to mi�gate resonance and cancella�on speeds associated 
with specific train load configura�ons, with op�miza�on of vibra�on absorber parameters offering 
poten�al solu�ons to minimize induced vibra�ons. 


