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Abstract

This study performed a series of burst tests at ambient temperature using real-scale elbow specimen
containing a local wall-thinning defect at it's intrados or extrados and evaluated failure pressure of

locally wall-thinned elbows. In the experiment,

a 90-degree 100A, Sch. 80 standard elbow was

employed, and various wall-thinning geometries, such as length, depth, and circumferential angle, were
considered. From the results of experiment, the dependences of failure pressure of wall-thinned elbows
on the defect geometries and locations were investigated. In addition, the reliability of existing models
was examined by comparing the tests data with the results predicted from existing failure pressure

evaluation models for locally wall-thinned elbow.
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(b) Definition of local wall-thinning dimensions

Fig. 1 Definition of real-scale elbow specimen used
in the experiment
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Table 1 Tensile properties at intrados and extrados
of elbow
- Ulti. tensile
. Yield stress, Total elong.,
Location o,[MPa] OStEI%S[%a] %EL[%]
Intrados 289.4 478.2 29.0
Extrados 297.3 483.2 27.9
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Table 2 Designed dimensions of wall-thinning defect and thinning location considered in the burst tests
under internal pressure

Equiv. Actual, . _ Thinning _—
ID. No. | thinning thinning | C1C: TinRIng) o Thinning Failure mode
length, L/D, | length, LoD, angle, 6/xn (taom-ts)/tnom location
SP-1 1.5 2.0 Axial crack at extrados
SP-1 1 1.5 2.0 "
SP-2 0.25 0.334 0.25 No failure
SP-3 0.5 0.667 0.774 Axial crack at extrados
SP-4 1.0 1.334 Extrados "
SP-5 0.125 "
SP-6 0.5 "
“sp9 | 1.0 1.334 03833 .
SP-10 0.25 0.706 "
SP-12 1.5 1.0 Axial crack at intrados
SP-13 0.25 0.167 025 No failure
SP-14 0.5 0.334 ' 0774 Axial crack at intrados
SP-15 1.0 0.667 ) Intrados "
SP-16 10 0.667 0.125 "
SP-17 0.5 "
SP-18 0.833 "
“Sp19 | 1.0 0.667 0.25 0.706 "
SP-7 1.0 - Full Axial crack at crown
1.0 0.774 . . .
SP-8 1.5 - circumference| Axial crack at intrados

Protection Wall
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Fig. 3 Test

set-up for
wall-thinned elbow
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(a) Top view

(b) Side view

Fig.z 4 Typical failure mode of extrados

wall-thinned elbow
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Fig. § Variations in failure pressure of local
wall-thinned elbow with equivalent
thinning length
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Fig. 6 Variations in failure pressure of local
wall-thinned elbow with thinning depth
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