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JHL(SYNOPSIS) : This work reports results of our study on the dynamic responses of the buried
pipelines both along the axial and the transverse directions under various boundary end conditions.
We have considered three cases, i.e., the free ends, the fixed ends, and the fixed-free ends. We
have studied the seismic responses of the buried pipelines with the various boundary end conditions
both along the axial and the transverse direction. We have considered three cases, i.e., the free
ends, the fixed ends, and the fixed-free ends for the axial direction, and three more cases including
the guided ends, the simply supported ends, and the supported-guided ends for the transverse
direction. The buried pipelines are modeled as beams on elastic foundation while the seismic waves
as a ground displacement in the form of a sinusoidal wave. The natural frequency and its mode, and
the effect of parameters have been interpreted in terms of free vibration. The natural frequency
varies most significantly by the soil stiffness and the length of the buried pipelines in the case of
free vibration, which increases with increasing soil stiffness and decreases with increasing length of
the buried pipeline. Such a behavior appears most prominently along the axial rather than the
transverse direction of the buried pipelines. The resulting frequencies and the mode shapes obtained
from the free vibration for the various boundary end conditions of the pipelines have been utilized to
derive the mathematical formulae for the displacements and the strains along the axial direction, and
the displacements and the bending strains along the transverse direction in case of the forced
vibration. The negligibly small difference of 6.2% between our result and that of Ogawa et. al. (2001)
for the axial strain with a one second period confirms the accuracy of our approach in this study.
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