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Vertical Site Response to Earthquake Loading: A Missing Issue?
YANG Jun
Department of Civil Engineering, The University of Hong Kong, Hong Kong, P. R. China

Site response to earthquake loading is one of the most important problems in earthquake-
related research. Practicing engineers rely on site response analysis to predict ground surface
motions and dynamic stresses and strains in the ground, which are key inputs for seismic
design of engineering structures (e.g. buildings and bridges) and underground facilities (e.g.
tunnels and pipelines). During an earthquake, the natural ground or engineering sites in general
are subjected to three-dimensional ground motions, in both vertical and horizontal planes.
Most studies of earthquake effects have tended to disregard the effect of vertical ground
motion and concentrate mainly on horizontal ground motion. In this talk, we will present
observations from recent large earthquakes showing that current analyses and engineering
designs do not adequately account for the effects of vertical ground motion. We will then
introduce a simple and practical procedure for computation of site response to both horizontal
and vertical earthquake motions, and examine a number of factors that may influence the
ground response to multidirectional earthquake loading, including the intensity of input motion
and the associated soil nonlinearity, the variation of water table, and the damping property of
soil. Finally, we will discuss the effects of vertical ground motion on soil liquefaction
evaluation as well as landslide hazard assessment.
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