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Effect of Boundary Conditions on Failure Probability of Corrosion Pipeline

0. S. Lee(School of Mech. Eng., InHa Univ.), J. S. Pyun(Graduate School, InHa Univ.)

ABSTRACT

This paper presents the effect of intemal corrosion, external corrosion, material properties, operation condition,
earthquake, traffic load and design thickness in pipeline on the failure prediction using a failure probability model. A
nonlinear corrosion is used to represent the loss of pipe wall thickness with time. The effects of environmental,
operational, and design random variables such as a pipe diameter, earthquake, fluid pressure, a corrosion rate, a
material yield stress and a pipe thickness on the failure probability are systematically investigated using a failure

probability model for the corrosion pipeline.
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Fig 1. A relationship between failure probability(Ps) and
exposure period(T)
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Table 1. Random variables and their parameters used in the example
Variable Coefficient Variable Coefficient
Symbol Description Mean of Variation| Symbol Description Mean of Variation
E modulus of elasticity 201MPa 0.033 Cq calculation coefficient 1.32 0.2
a thermal expansion coefficient | 10.5% 107°TC 0.1 Ba width of ditch 760mm 0.1
AT temperature differential 10T 0.15 kq deflection coefficient 0.108 0.15
p internal fluid pressure 6MPa 0.1 fc impact factor 1.25 0.2
r pipe radius 250mm 0.04 Ce surface load coefficient | 0.12 0.15
t pipe wall thickness 7mm 0.06 F whee! load of traffic 150kN 0.1
¥ unit weight of soil cover 18.9x 10™N/mm 0.1 Le pipe effective length 1000mm 0.1
v particle velocity 3.425m/s 0.1 k multiplying constant 0.02 0.56
A wave velocity w.r.t. 762m/s 0.1 oy material yield stress 400MPa 0.05
Ko bending moment coefficient 0.235 0.15
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Fig 2. Relationships between failure probability (P¢) and
corrosion rate(Rs) for  varying
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Fig 3. Relationships between failure probability(Ps) and
particle  velocity(v) for varying exposure
periods(T)
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