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Characteristics of Pipeline Losing Lateral Stability under Ocean Currents

YAN Shu-ming, GAO Fu-ping, WU Ying-xiang
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract

The physical process of pipeline losing lateral stability is modeled experimentally with hydrodynamic
tests and mechanical-actuator loading tests. Based on the experimental results, the typical characteristics of
pipeline losing lateral stability are analyzed. The hydrodynamic experiments indicate that, there usually exist
three characteristic times in the process of pipeline losing lateral stability, i.e. O onset of local scour around
the pipe, @slight lateral displacement of the pipe,® breakout of the pipe. The lateral soil resistance and the
settlement of the pipes with two kinds of constraint conditions are investigated respectively by
mechanical-actuator loading method. With the increase of horizontal displacements of the pipe, the lateral
soil resistance increases continuously and finally reaches a maximum value. The constraint conditions have
much influence on ultimate lateral soil resistance and its relationship with pipe settlements. The comparison
between the two types of tests shows that their results are comparable, and the local scour may reduce the
pipeline lateral stability in the examined Froude range.

Key words: ocean currents; submarine pipeline; characteristics for losing stability; lateral stability; lateral
soil resistance
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