
 The impact of surface waves on long-period structures remains among the less well 
understood aspects in the earthquake-resistant design of civil structures. Surface waves are 
typically characterized by rich low-frequency content and long durations and accordingly they 
can be particularly damaging for long-period structures, such as high-rise buildings, bridge 
pylons, liquid storage tanks, telecommunication masts etc. It is understood that an insufficient 
seismic design may be obtained for this class of structures if the effect of surface waves is not 
taken into account in the definition of earthquake loading. The present paper proposes a con-
cise surrogate mechanical model for the study of the seismic nonlinear response of bridge py-
lons with and without the consideration of the effect of surface waves on dynamic response. The 
model is fully parametrizable based on a reduced number of dimensionless parameters that 
allow generating a large set of different structural and foundation configurations. The model 
couples a multi-fiber beam model for the bridge pylon with a nonlinear macroelement for the 
pylon foundation, accounting for sliding, uplifting and partial or full loss of bearing capacity 
in the foundation soil. This coupled pylon-foundation model is subjected to three cases of record 
sets for performing Incremental Dynamic Analyses (IDA), in which the records may preserve 
or not the surface wave components in the horizontal and rotational degrees-of-freedom of the 
incident motion. The IDA methodology is exploited for presenting in a synthetic manner the 
overall dynamic response for two characteristic bridge pylon designs and for highlighting the 
situations in which the non-consideration of surface waves may indeed lead to an insufficient 
design.
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