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JHR(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 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. In order to investigate the effect of the
boundary end conditions for the dynamic responses of the buried pipeline, we have devised a
computer program to find the solutions of the formulae on the dynamic responses (displacements,
axial strains, and bending strains) under the various boundary end conditions considered in this
study. The dynamic behavior of the buried pipelines for the forced vibration is found to exhibit two
different forms, a transient response and a steady state response, depending on the time before and
after the transfer of a seismic wave on the end of the buried pipeline. The former is identified by a
slight change in its behavior before the sinusoidal-shaped seismic wave travels along the whole
length of the pipeline whereas the latter by the complete form of a sinusoidal wave when the wave
travels throughout the pipeline. The transient response becomes insignificant as the wave speed
increases. We have observed a resonance when the mode wavelength matches the wavelength of
the seismic wave, where the mode number(k) of resonance for the axial direction is found to be

oL /aV+1/2 for the fixed-free ends, oL/xV+1 for the free ends, and oL /xV for the fixed

ends, respectively. By adding 10 more modes to the mode number(k) of resonance, we were able
to study all the dynamic responses of the buried pipeline for the axial direction. On the other hand,
we have not been able to observe a resonance in the analysis for the transverse direction, because
the dynamic responses are found to vanish after the seventh mode. From the results of the dynamic
responses at the many points of the pipeline, we have found that the responses appeared to be
dependent critically on the boundary end conditions. Such effects are found to be most prominent
especially for the maximum values of the displacement and the strain and its position.
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Classification Symbol (unit) Value
Modulus of Elasticity Ep (N/m') 2.07 < 10"
Length L (m) 100
Average Radius R (m) 1
Concrete Thickness t (m) 0.15
Pipe Cross—Sectional Area A () 0.94248
Moment of Inertia I (m 0.47389
Mass per Unit Volume p (kg/m’) 2.2x10°
Mass per Unit Length m (kg/m) 2.0735 x 10°
Soil Axial Soil Stiffness Ka (N/m') 9.34 x 107
Lateral Soil Stiffness Ky (N/m’) 14.01 x 10"
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