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APPROXIMATE ANALYSIS OF THE THERMAL INTERNAL
FORCES IN A ILLOGNG UNDERGROUND PIPE LINE

Cui Xiaobing
(Huadong Pelroleum Institute)

Abstract

There are a few published papers on the theoretical analysis of thermal internal
foreces in a long underground pipeline. Some ecalculations™ in which the elbow flexi-
bility was completly neglected resulted in large errors. In this paper an approximate
analysis of this problem is given by dividing the pipeline into many ‘‘L’’-type sec-
tions. The dividing points on stright pipes can be determined by solving a set of non-
linear algebraic equations by the method of succesive approximation from the continui-
ty condition of axial force. In order to simplity the calculation every elbow in the pi-
peline is treated as a special kind of hinge named ‘‘elastic flexure-resisting hinge’’.
The process of succesive approximation converges very fast when the ration of imagin-
ed ‘‘“moving portion length’’ corresponding to the elbows at two ends of each stright
pipe is used to find he initial approximate dividing point on each stright pipe. As
an example. The thermal internal forces in an underground pipeline lying in a ver-
tical plane with eight stright pipes and seven elbows were caleulated with third ap-
proximation.

The main results obtained in this paper are in good agreement with many ex-
perimental results, and the results calculated by he finite element method.



