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Brief Description of 
Research Project 

The work aims to develop simplified engineering tools for tsunami load 

effects on bridges. This will consist of analyzing data from wave flume 
experiments on bridges and developing simple analytical models of 

bridges subjected to tsunami loads. Single degree-of-freedom (SDF) 
models have guided the design of structures to resist seismic loads from 

earthquake ground motion since the 1960s. 
 

This project will extend the response spectra concept to SDF models of 

bridge superstructures subjected to a time history of hydrodynamic 
forces. The natural period dependence will be based on bridge weight 

and the stiffness of connections between the superstructure and 
substructure. Linear-elastic systems will be investigated first followed by 

systems with nonlinearity owing to bearing failure and/or the presence 

of shear keys. 

 



Describe Implementation 
of Research Outcomes (or 
why not implemented) 
 
Place Any Photos Here 

The research outcomes have aided in the development of design 
guidelines for bridges subjected to tsunami loading, an FHWA-
sponsored pooled fund study involving Pacific state DOTs – Oregon, 
Washington, California, Alaska, and Hawaii. 

  

Impacts/Benefits of 
Implementation (actual, or 
anticipated) 

The influence of mass and stiffness on the response of bridges 
subjected to hydrodynamic loading will aid in the assessment and 
design of bridges to resist tsunami loading. 
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