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Experimental Research of One-way Drainage for Buried Gas Pipelines

Zhou Ce  School of Mechanical Engineering, Tongji University, Shanghai

Abstract: As two indispensable parts of city infrastructures, both rail transits and gas networks are
developing rapidly. Corrosion risk of buried gas pipelines suffering from direct current (d.c.)
interference of transit systems becomes increasingly serious in big cities. It was reported that
gas pipelines were corroded by stray current from d.c. traction system. In existing cathodic
protection design, impressed current in combination with sacrificed anodes were mainly
adopted, which turned out to be unable to mitigate d.c interference. Although it has been
specified in some standards that one-way drainage can be effective, research based upon
field test has not been reported publicly. In this paper a field test was performed for a gas
pipeline in the neighborhood of a rail transit station in Shanghai. The pipe-to-soil potential,
d.c. potential gradient and pipe-to-rail potential were measured, and then synchronism were
analyzed to determine relationship between interference suffered by pipeline and transit system
operation. Drainage effect was evaluated from both on-potential and off-potential in light of d.c.

interference mitigation. The improvement result of drainage point was observed to be perfect if
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measured in terms of standard specifications, but the other test pile 150m away from drainage

still had dramatically fluctuated pipe-to-soil potential because of the insulating joint. For those

pipelines suffering from d.c. stray current, one-way drainage can be implemented as an effective

measure in addition to impressed current and sacrificial anodes.

.Keywords: Rail transit  Stray current
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