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ON NON-HOMOGENEOUS UNDERGROUND
PIPELINES STABILITY

Abstract

The paper studies the non-homogeneous pipeline stability with regard to re-
sistance of Pasternak type foundation. The problem is solved by the approximate
analytic method for the specific cases.

As is known, the main gas-oil pipelines are complex engineering constructions
used in different environmental conditions. The underground gaskets of pipelines,
peculiarities of civil-engineering practice and constructive decisions create probabil-
ity wide spectrum of strength and durability parameters of pipelines sections.

One of the important factors is the account of non-homogeneity of the pipe
material, welding stresses and other possible deficiencies. Account of environment
resistance that essentially depends on nature environmental conditions [1,3] is also
very important.

Note that the stability and strength issues with regard to above-mentioned spe-
cific peculiarities essentially complicate mathematical realization of the stated prob-
lems, and their ignorance leads to great errors.

In the present paper we investigate one of the variants of stability loss analysis
along the length of the pipe with regard to Pasternak’s two-constant elastic resistance
[2].

Note that the stability loss of a pipeline under the action of longitudinal forces
is accompanied by its wavy distortion (fig. 1 a,b).

Fig. 1.

Within each wave or along the waves, the pipe’s section moves in the lateral
direction (fig. 1a,b), has force influence upon the soil and is subjected to reactive
impedance that defines the quantity of critical force. The soil reaction essentially
depends on environmental conditions and this is mathematically modelled by dif-
ferent relations: hydrostatic (Winkler’s), two-constant (Pasternak), inhomogeneous
(Fuss-Winkler) and inelastic.




