KIGAS Vol. 10, No. 3, September, 2006
(Journal of the Korean Institute of Gas)

FAl7S0l ofet Z=FHli2tel ZFS=HHs ot

&I|& - olddgl* - RN+ - XS+ - HLT*
=7t SAL 7R A g, P aAtEa g 71Ag
(2006 58 129 <7, 200614 8€ 259 A9

Estimation of Local Stress Change of Wall-Thinned Pipes
due to Fluid Flow

Ki hun Song : Sang min Lee* - Yoon suk Chang* - Jae boong Choi* * "Young jin Kim*
Facilities R&D Division, Korea Gas Safety Corporation, 332-1, Daeya-dong, Shihung,
Kyunggi-do 429-712, Korea
*SAFE Research Center, School of Mechanical Engineering, Sungkyunkwan University,

300 Chunchun-dong, Jangan-gu, Suwon, Kyonggi-do 440-746, Korea
(Received 12 May 2006, Accepted 25 August 2006)

(=}
S

C_)f

doll gt frEeld xS AAlstd dsF HAMolM o] FR-SHWSE Brts)
7] 1% A2g RS AASAT. o1& Adl v 271, A&ddo] B o] F 7] b5E 2T 3
HAEAE AL, AT B fre/krHel A4t wiaA gl e 7K dEd fAfee 48
AA Wl WA E G EHEANT. BT {4l E5S A vdEE f5oE rMEAa, 2
A A5l AP G FR-HE 7] e A KL 2712 0R HEEA

o olel® Mo T8 RgRN GHLT 7129 B PR 2 A9} YolsiE, 2
B7E vzt YeRIITh 85 B w2e wradu sl el Mady Bl dnsdas 4
$ 5 Aoz ARE,

Abstract —In this paper, a new evaluation scheme is suggested to estimate load-carrying capacities of
wall thinned pipes. At first, computational fluid dynamics analyses employing steady-state and
incompressible flow are carried out to determine pressure distributions in accordance with conveying fluid.
Then, the variational pressures are applied as input condition of structural finite element analyses to calculate
local stresses at the deepest point. The efficiency of proposed scheme was proven from comparison to
conventional analyses results and it is recommended to consider the fluid structure interaction effect for
exact integrity evaluation.
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Fig. 1. Schematic illustration of wall thinned pipe subjected
to internal pressure.

Table 1. Analysis matrix.

R/t 10, 15, 20
drt 0.25, 0.5, 0.75
" 5, 10, 20
ol 0.25

V(m/s) 20, 40
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(b) Part of pipe

Fig. 2. Typical CFD and FE meshes employed in the
present work.
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Table 2. Material properties of ASTM SA 106 Gr.B.

71 - ol

Young's modulus (GPa) 195
Poisson's ratio 0.3
Yield strength, o; (MPa) 294
Ultimate tensile strength, 700
o, (MPa)
v =10, dit=0.75, =5 ‘
G
383048 - Aé. .
ssnes o Lp,.=370MPa

- B

(a) CFD analysis

| p,.=345MPa

G =85.73 MPa

(b) FE analysis

Crre = 93.26 MPa

(c) Combined analysis

Fig. 3. Examples of resultant pressure and stress

distributions of wall thinned pipe.
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Fig. 4. Comparison of o¢rp.rg Values with opg values for the locally wall thinned pipe under internal pressure.
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