含樁基礎之簡易橋梁結構地震反應分析
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Seismic responses of the bridge structures are often obtained from 2D or 3D FEM analyses. These analyses are relatively complicated, and the preparation of considerable amount of input data is quite difficult. For problems considering soil-structure interactions, the analysis requires further carefulness for the soil model, discrete mesh and core dimensions as well as the boundary conditions. All the details have made the FE method the exclusion for routine examination work on seismic design of the bridge foundation. Owing to this concern, this paper suggests a relatively simple approach for dynamic analysis of the bridge-pier-pile structural systems. In this method, the ground and foundation are decomposed into substructures whereas the free-field response is first obtained from the lumped mass analysis. The corresponding pile movements are then computed from the discrete wave equations. Assuming a two-degree-of-freedom system for the superstructure, the correspondent bridge motions can be modeled from the seismic excitations of the based piles. Force equilibrium between these substructures needs further verification to ensure that it is satisfied. This analysis is validated with the FEM solutions. It reduces a great deal of computation time, and it is much easier for engineers to understand, and is to be appropriate for routine geotechnical engineering design.

