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Reliability Estimation of the Buried Pipelines for the Ground Subsidence

0. S. Lee(Mech. Eng. Dept., INHA Univ.)
E. S. Kim(Mech. Eng. Dept., INHA Univ.), D. H. Kim(Mech. Eng. Dept., INHA Univ.)

ABSTRACT

This paper presents the effect of varying boundary conditions such as ground subsidence on failure prediction of buried

pipelines.

The first order Taylor series expansion of the limit state function is used in order to estimate the probability of

failure associated with three cases of ground subsidence. We estimate the distribution of stresses imposed on the buried

pipelines by varying boundary conditions and calculate the probability of pipelines with von-Mises failure criterion. The

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

pipelines, material yield stress and thickness of pipeline on the failure probability of the buried pipelines are also

systematically studied by using a failure probability model for the pipeline crossing a ground subsidence region.
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Fig. 1 The schematic diagram of case i ground subsidence
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Fig. 2 The schematic diagram of case 2 ground subsidence
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Fig. 4 The schematic diagram of case 3 ground subsidence



3. mEaBolE

2 dTolA Ake wdmide sE&gs 2y
& ofgalal Z+e von-Mises & HE#HIL7IFE 7]
28 Fi dd

cl-o,0,+0}No’ )

o714 o 0, ¢ 22 F9E, A5y &4
oln o, v FHEEHG HET z & RN}
Fe8o 4w tgr gol you

z=0.-(c}-0,0,+0]) (10)
st&gE P, & o Zol vekd 5 glth
-g 1 uZ
P, = expy—— rdu =d(-f) an
T A2 2

d71H, B A% A5olw 2o BFgk(u,)
o BEAN 0 HRE JEY & Atk

— (12)

Zikis

w8 A Tke] 3

& uHex Lolrr] 98 Table 1 2] W
Abgstoleh ARk A4 k 9 ghe Ayl

=
o

A
7

ﬂ-,“lr-?ﬂ

gl

Foff wlalshed, dobxbke] Afols 0.98MN/m’,
A1g ANke 204MN/m’, BE AHE 9.8MN/m’
o @& EE AMEsEie] B AFdAz o9 e
g ALEEr TS
Table 1 Random variables and their parameter used in the
example
Variable Mean CoVv
D] 21 7%) 760mm 0.04
desfde] 7)) 740mm 0.06
E (el ghd Ay | 201MPa 0.033
o, @ FEFE) | 400MPa 0.05
vrebEe] Hh 0.3 0.1

1558

Table 1 9] WS

of #E3e &gl Aojd
Fig. 5 o Yehysich nijAds
dlyke]l wjdZolo] wlg gt wiyke
upet Wskele stEEEol Fig 5o YER T 4

o] nAE dE Au welo] gl dAerxwg

=

= ot 2

SFatsle wiwe oF 500N/m o)4e] dlFolAe ¥}
gl FAH Fohgch v ofrel A by
o] de ALANrE FHste wBE 1000N/m o
ol sEolA shEsEol FrbsAWL, e R 7
b vlus] & wf MA)E F7bhoh Fig 5ol A i
S dH o] oo wAEA = djHd ZE
s skFol Frtste Meggel FihATE A2
& g vk wg widd) #4838 dFol 2000N/m
oY Feol e A AFHAL Yol
1Y v st&gEo] M ade A& @ F
Ei=
0.9
0.8
0.7 -
g 0.6 ﬂe{f/:/‘/j -
E 0.5+ . o .
E 0.4 » -
o 041 4
g 0.3 v‘,
= —=— CASE1
< 02 @ CASE2
o1l :  CASE3
00 — . : — T -
0 1000 2000 3000 4000 5000 6000 7000 8000

Load for unit length of pipeline(N/m)

Fig. 5 A relationship between failure probability and load
for unit length of pipelines
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Fig. 6 A relationship between failure probability and
thickness of pipelines
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