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MODELING OF THE GROUND REACTION FORCE ACTING ON SMALL-
DIAMETER PIPES

Taro OGATA, Hideki OMURO, Yasuko KUWATA and Nobuhiro HASEGAWA

The characteristics of the ground spring that acts as a ground reaction force in the direction perpendicular
to the pipe axis are important in the seismic calcula-tion of buried pipes. However, in the seismic design
guidelines and standards of various lifelines, the ground spring and its yield value have been examined so
far only when the pipeline moves in the horizontal direction. In this study, buried pipes with diameters of
50, 100, and 150 mm on the same ground and at the same burial depth are pulled or pushed in three direc-
tions: horizontal, up, and down, in order to clarify the ground reaction force and displacement relationship.
We modeled parameters of the ground springs. From the results of this experiment, the presence of anisot-
ropy in the ground spring in the direction perpendicular to the pipe axis was also clarified. We also proposed
a method for calculating the maximum ground reaction force and its displacement from the burial depth
and diameter as a completely elasto-plastic ground spring.
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