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The Evaluation of LBB Behavior and Crack Opening
Displacement on Piping System under Bending Load

Ki-Woo Nam, Seok-Hwan Ahn and Kotoji Ando

Key Words

LBB Behavior(H2AF4A%F),

Bending Load(®¥83%5), Crack Opening

Displacement(ZFE /1 7¥ 2], Piping System(##4)), Crack Penetration(ZE5)

Abstract

The LBB behavior and the crack opening displacement after a crack penetrated wall thickness

of statically

indeterminate piping system were

investigated in this study, compared with

statically determinate piping system. The reduction of ultimate strength caused by a crack was
relatively small in the statically indeterminate piping system. The statically indeterminate
piping system has more safety margin for LBB behavior than the statically determinate piping
system. The crack opening displacement could be evaluated by using the plastic rotation angle
proposed to evaluate the crack opening displacement after crack penetration in pipe with a

non—penetrating crack.
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Neutral Axis

Fig. 1 A model to evalute COD in pipe under
a bending moment

0

I AlS{dH
=]

= =22 oo

n

B odTd AMEe AEE STSINEARLE,
Algde g4 2 A48 Taple 19 YeERA
o} Fig. 2v A% 2 FAA vidy Adzag
vepdct gdolg w7zt g o wREFEL Wt
T ANF st AFET, gdERe
WiAGHE Fig. 2yl WERIY, RE A@e
M 50mm, FRZEANEET 2~5m/min®
B0l stoll Al A TERAE Fol=
YA NAE A&t CODE 43534

=

{b) Statically indeterminate piping sysiem

©

M[W"”&q,"

Fig. 2 4-point bending test specimen of pipe

-69-

Table 1 Specimen geometry and test results

No |R(mm) [ttmm)[a(mm)] 26 ) | a/t [(Pe/PL)
Statically Determinate Piping System

SD-1| 229 52 | 260 90 050 089

SD-2| 229 52 | 312 90 [060] 08

SD-3! 229 52 | 442 90 |085| 1.06

SD-4| 229 52 | 312 120 | 060 | 0.68

SD-5| 22.9 52 | 312 60 |060| 101

SD-6| 22.9 52 | 312 30 06 | 130

SD-7| 229 52 | 312 45 06 | 110

SD-8| 229 52 {312 | 150 | 06 | 059

Statically Indeterminate Piping System

SI-11} 229 52 | 260 90 050 1.02

SI-2 | 229 52 | 312 90 |060]| 1.08

SI-3 | 229 52 | 4.42 90 (085 | 1.16

S1-4 | 229 52 | 312 ] 120 | 060 | 1.05

R : Mean Radius

t : Wall Thickness

a : Depth of Initial Crack

26: Angle of Initial Crack
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(a) initial notch degree 150°

(b) initial notch degree 30°

Fig. 9 Fracture appearance of pipe specimen
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