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Abstract; Near-fault ground motions often contain pronounced low-frequency pulse components, whose randomness
and intensity variations have significant impacts on the seismic safety of high-pile wharves. In this work, low-frequency
pulse components were first extracted from recorded earthquake motions, and high-frequency components were genera-
ted based on the Kanai-Tajimi spectrum. By superimposing the two parts, multiple sets of near-fault pulse-like ground
motions with stochastic characteristics were obtained. A three-dimensional finite element model of the soil-pile-wharf
system was then established, and large-scale nonlinear dynamic time-history analyses were carried out under different
peak ground accelerations (0.1g, 0.2g, and 0.4g). Using the direct probability integration method, the probabilistic
density evolution of displacement responses and the time-dependent reliability characteristics were further derived from
the deterministic analysis results. The findings indicate that the occurrence of low-frequency pulses triggers sudden in-
creases in displacement and sharp drops in reliability, while the response amplitude and variability grow markedly with
increasing ground motion intensity, leading to a significantly elevated failure risk.
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