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The Reliability Estimation of Buried Pipeline Using the FAD and FORM
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Abstract : In this paper, the methodology for the reliability estimation of buried pipeline with longitudinal gouges
and dent is presented and the limit state of buried pipeline is formulated by failure assessment diagram(FAD). The
reliability of buried pipeline with defects has been estimated by using a theory of failure probability. The failure
probability is calculated by using the FORM (first order reliability method) and Monte Carlo simulation. The results
out of two procedures have been compared each other. It is found that the FORM and Monte Carlo simulation give
similar results for varying boundary conditions and various random variables. Furthermore, it is also recognized that
the failure probability increases with increasing of dent depth, gouge depth, gouge length, operating pressure, pipe
outside radius and decreasing the wall thickness. And it is found that the analysis by using the failure assessment
diagram gives highly conservative results than those by using the theory of failure probability.

Key Words : reliability, FORM(first-order reliability method), monte carlo simulation, buried pipeline, reliability index,
failure probability, FAD(failure assessment diagram)

olg1gh & A, ¢& {752 A|7bo] R
upet Hap =95 Hof s AA A, #44 29)
ol o] dAE 44 ek uteha] sl o
A BE, A 7381 duyR] M3 2YSo] A 2] 712 aQlol o3l dio] EAF A4 v A
o] 7} gtk o] VA E FTF, FEIhs FREE, ARe HrMg Bevt Ju 284 AAA Hrt
& Ztzul#, g, 4 SRS, 7t A, 5% 719 Aol tid Re Avrt YT g

o

1. M &

AA7 wHEn £45) Holztel ne} oy

&

2 WA, A, A 2958t o 4] & TEH & Ao EAlste 2= AHEE
o] ZUlol = ofd] Ao A e Fo] A=
o} it} o]2fdh WiRES Azt E-& AT
T Aol B Y e AdAEs AFE
FsAdel EAstn gtk AN SR AT,
NAZEE g A, AN A%, FE5A9 F
Aol g Ad Fol B ¢ glom, AHEAA
Fole 815 ¥ exdsld o3 2%, 2F 248
7ol o5k A, ElFAh AWAEe 2E 9 E
% A% Fol 2L 5 Atk

" To whom correspondence should be addressed.
leeos@inha.ac kr

20

HrVshe wole 9371 E(Failure Assessment
Diagram; FAD)S ©]-&-3}= W3 o+g %1% 8(crack
driving force)& o] &8k ol JAW, 282 A
o] 33 o] gold S 1t B Aol e 1t
EH7PIEE o]&3te] wjduide] A4 BTt
ATS et .

g A7 AR BoHE SR o 4
TES shte] Azl grog B sz 2
4 835l= AAEY F%(deterministic approach)
< AHgEeh A ol e WS FRE §
s AR, AREA §Y Mgl Zde oY
712 BEAA o2 Qs sjduiae] AHdEIE

-

s
o
2
1
b

s

o

Y



Y7 MM (FAD) of FORME 0138t oidufizte) 74T Bot

AAA, FelHez Su
Wepy 7 dgol 2t RES
8 Zt ArEs GEHTE Bl
sio) W ek deeA
approach) 0. 2 v duj#e] AXNYES HrHE a7t
o114

B =EoAE &7 EE o] &3t miAdn)
o AW H7ME A A GEl(limit state)E A
Aslal, BEo|E F Al¥| =X (reliability index)E-
o]-&-3}+= FORM(first order reliability method)Z ©]
g3t GEBES T3, olF o] &3t vl
o] AAFE Friskes WS ki 4E Esto
ol9] A&4e HEGTE w8 oA 7] AAx
o] H&ggo v JTFE AAH o= st
Hok 283 EHIMEE o &ate] mjdujTe]
2A19¢ Hrishe e A4S AF3] )
EHIIERE AEU)AE o] &3t AH&dt 479
Hul, eI

o] EATH: TEZ)

ASAEIE B S s ol dA] T

Bo) &S duHos AT 293 2
=]

1.2

FAIL

=

0.8

0.6 .
5, K)
04
SAFE

Linear Elastic Fracture, K,

0.2

0 0.2 04 0.6 08 1 1.2
Plastic Collapse, S,
Fig. 1. Typical failure assessment diagram.
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Fig. 2. Schematic of defects of buried pipeline with circum-
ference crack.

Table 1. Equation for organizing the failure assessment diagram
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Table 3. Comparison of the mean percentie differences
between results obtained by the FORM and the
Monte Carlo simulation’

Variable Error(%)
Dent depth 8.005
Gouge depth 9.811

Operating pressure 8.847
Pipe outside radius 6.022
Pipe wall thickness 4.515

* percentile error = {(result of Monte Carlo- simulation)-(result of
FORM)}/ (result of Monte Carlo simulation)x100
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