M T2 CE  Vol. 47A(200143H)

HRRET CORERE/ S 7

v DASFETERE

Reliability Assessment of Transmission Pipeline under Seismic Hazard
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The reliability-based design methodology for the transmission hi gh-pressure pipeline is described. Limit state design

criterion is introduced for the lifetime risk assessment in the seismic environment, while the maintenance activities

including field patrols, periodic inspections and repairs are also taken into consideration. Pipe damages, which are caused
by potential defect, corrosion, earthquake ground displacement, settlement and the third party accident, are classified
into three major damages modes which-include tension/compression, bending and dent with gouge. The assessment is
made for the transmission pipeline system which is surrounded with various hazards spatially distributed along the pipe-

lineroute.
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Fig.1 Geological hazard conditions along the pipeline
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Table 1 Dimensions of pipe element

Item unit value
Dianmeter D | mm 610
Thickness t mimn 8.7
Pressure P | MPa 7
Flow stress O sw | MPa 520
Charpy energy CVW | ] 500
Critical strain for pipe el % 3
Critical strain for bend e % 10
Table 2 Detection limits for defect size

Repair item limit unit | values
Usual defect Upper limit bf | cm | 5
repair Lower limit b1 em| 2.5
Defect repair Upper limit bed | cm 10
after quake Lower limit b | em 5

Table 3 Statistics of dent size with gouge.

Item unit | mean| cov

Crack depth d°|cm 5 0.1
Gouge depth d fem 8 0.25
Gouge length ¢ |cm 10 | 0.35
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Fig.17 Hazared rates for various conditions.
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Fig.18 Effect of seismic hazards.
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