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Abstract:
combination with Kriging and Monte Carlo simulation
(AK-MCS)

fatigue life of the cantilever internal pressured pipeline

The active learning reliability method in

is applied to the reliability analysis of the

under the given working condition (i.e., 28 MPa internal

pressure, 5.06 mm longitudinal displacement cyclic load
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at free end) by considering the randomness of the design

sizes, working load, and material properties. First,

the Manson coffin fatigue life model of the pipeline is
established by linear regression analysis, according to
the results of three-point bending test. Then, the fatigue
life failure probability/reliability curve of the hydraulic
pipeline is obtained by using AK-MCS, which provides
the life prediction value based on the probability for the
engineering application of the pressured pipeline.
Finally, the fatigue life frequency histogram is obtained
by the curve. It is found that the bending fatigue life of the
pipeline is generally normal distributed. Moreover, by
solving the small probability event problem, it is shown
that compared with MCS, AK-MCS reduces the time of
the FEM (finite element method) analysis and ensures

the accuracy of reliability analysis.

Key words: internal pressured pipeline; fatigue

reliability;  Kriging surrogate model; Monte Carlo

simulation; active learning method
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Tab.3 Reliability analysis results of fatigue life of pressure pipeline

N{ 9 500 9 600 9700 9800 9900 10000 10100 10200 10300 10400 10500 10600 10700
P/% 0.08 0.13 0.20 0.31 0.52 0.78 1.14 1.60 2.20 3.12 4.20 5.34 6.83
PJ/% 99.92 99. 87 99. 80 99. 69 99.48 99. 22 98. 86 98.40 97. 80 96. 88 95. 80 94. 66 93.17

N/ 10800 10900 11000 11100 11200 11300 11400 11500 11600 11700 11800 11900 12000
P/% 8.53 10. 54 12. 86 15.28 18.00 20. 81 23.83 27.29 31.00 35.03 39. 37 43.64  48.02
P/ % 91.47 89. 46 87.14 84.72 82.00 79.19 76.17 72.71 69. 00 64.97 60. 63 56. 36 51.98

N 12031 12100 12200 12300 12400 12500 12600 12700 12800 12900 13000 13100 13200
P/% 49. 89 52.18 56. 32 60. 43 64.77 68. 60 71.96 75. 24 78.09 80. 55 82.87 85.42 87.60
PJ/% 50. 11 47.82 43.68 39.57 35.23 31.40 28.04 24.76 21.91 19.45 17.13 14.58 12. 40

N¢ 13300 13400 13500 13600 13700 13800 13900 14000 14100 14200 14300 14400 14 500
P/% 89.50 91.33 92.74 94.01 95. 20 96. 26 97.35 98. 28 98. 57 98.83 99. 00 99. 16 99. 26
P/ % 10. 50 8.67 7.26 5.99 4.80 3.74 2.65 1.72 1.43 1.17 1. 00 0.84 0.74
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