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Dynamic Behavior of Underground Pipe under Excitation
of iayleigh Waves

*
By Shunsuke Sakurail
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A theoretical aznalysis of dynamic behavior of underground pipe under
excitation of nayleigh wave is presented in this paper. A circular
cyrindrical pipe embeded with uniform depth in =z semi-infinite isotropic
elastic half space are considered and the surface wave is assumed to
propagate along the pipe axis.

Although the effect of hayleigh wave decreases rapidly with depth,
its amplitude is, for simplicity, assumed to be unchanged in vertical
direction and to be one at a position of the pipe axis.

ihe pipe can be anzlyzed zs o forced vibration troblem of beam,
for which equations of motion are expressed by two independent differential
eguations, one is for bending and the other for longitudinal vibration.

The Timoshenko-beam theory is adopted for bending vibration in this
analysis., External forces against the beam are estimated by stresses

acting on the surface of the pipe, which are calculated by the three
dimensional wave propagation theory.

. The vertical and axial displacements of the pipe axis have been derived
in this paper, so that the bending moment, shearing and axial forces of the
pipe will be easily obtained.
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