高速列車引致之橋墩基礎與地盤振動反應分析
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Noises and vibrations induced by high-speed-rail trains are important engineering issues. The micro ground vibrations of the long-period waves have received major attentions. This study presents a simplified but effective analysis for the train-induced vibrations of a bridge-pier-foundation and the near-by ground. While the superstructure is decomposed into a three DOF system, the under-ground foundation is modeled by a number of discrete elements using the wave equation analysis. Compatibility condition of the transmitting force between the superstructure and the foundation is satisfied, which provides the foundation flexibility to the analysis. The attenuation law for waves propagating along the ground surface and 1/3 octave band spectrum are both adopted for the discussions. This study found that the train-induced ground vibrations would be more pronounced at relatively high speeds, modifying the under-ground structure and improving the geological characteristic of the soils could more effectively reduce the ground vibrations.

