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Effect of Ground Subsidence on Reliability of Buried Pipelines

Lee Ouk Sub” and Kim Dong Hyeok”

ABSTRACT

This paper presents the effect of varying boundary conditions such as ground subsidence, internal pressure and

temperature variation for buried pipelines on failure prediction by using a failure probability model. The first order

Taylor series expansion of the limit state function incorporating with von-Mises failure criteria is used in order to

estimate the probability of failure mainly associated with three cases of ground subsidence. Using stresses on the buried

pipelines, we estimate the probability of pipelines with von-Mises failure criterion. The effects of varying random

variables such as pipe diameter, internal pressure, temperature, settlement width, load for unit length of pipelines,

material yield stress and pipe thickness on the failure probability of the buried pipelines are systematically studied by

using a failure probability model for the pipeline crossing ground subsidence regions which have different soil properties.
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7|54y E Young's modulus
w load for unit length of pipeline
O, = axialstress of the pipeline w vertical displacement
G, = circumferential stress of the pipeline L settlement width of ground
o, = yield stress PF failure probability
V = Poisson’s ratio 1 P moment of inertia
@ = coefficient of thermal expansion k modulus of subgrade reaction
AT = the change in temperature
P = internal operation pressure 1. M8
d = inner diameter of pipeline
D = outer diameter of pipeline A&l v Qe Tt VIE & 543
t = thickness of pipeline = i3S odd #Hd =EHo] e, &
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Fig. 4 Schematic diagram of the case 3 ground
subsidence
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Table 1 Random variables and their parameter used in the

example.

Variable Mean cov
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