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Abstract: [t is very important to study the prediction error of the cracked pipe failure model for analyz-
ing the uncertainty of the pipeline failure state. Based on 89 groups of experimental data, the predic-
tion performance and application scope of seven prediction models for cracked pipe failures under inter-
nal pressures was evaluated by using distance correlation coefficients and Kruskal-Wallis tests. The re-
sults show that the correlation between the prediction accuracy p,/pc and the experimental value p. is
weak and can be ignored for all the prediction models. Based on the degree of deviation, the specifica-
tions can be divided into the CorLAS™ model, R6-2, API, Battelle, and R6-1 specifications, R6-3
&. SINTAP specifications, and GB & BS7910 specifications. From the first to the fourth group, the
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risk of prediction results is gradually reduced and the conservatism is gradually increased. The priority
order of specifications for prediction is R6-1, API, R6-2, and Battelle>> SINTAP and R6-3> Cor-
LAS™ models >BS7910 and GB specifications. It is suggested that CorLAS™ models can be used

for the preliminary estimation of internal pressures and BS7910 and GB specifications are more appli-

cable to high requirement projects.

Keywords: outside surface axial crack; Cracked pipe; Failure assessment diagram; Distance correla-

tion coefficient; Kruskal-Wallis test
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Fig. 2 Schematic diagram of the cracked pipeline
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Table 1 Range of location and characteristic parameters for cracked pipes

D/mm t/mm a/mm  2¢/mm D/t alc alt o,/MPa o,/MPa Cv/] pe/MPa
ZHCER 1580.00  40.00 28.04 560.00 103.960  0.961 0.799 1450.7 1611.1 261.000  70.271
ZHCFIR 88.90  4.00 1.00 8.00 22.225  0.009  0.189 266.1 388 16.272 4.371
F2 HYEEMIRRAAELHERIE
Table 2 Test data sources of cracked pipes failure under internal pressures
SCHR 5 BmER  Battelle CorLAS™ SINTAP  BS7910 R6 API GB SR
J Kiefner R’ 27 27 27 27 23 23 27 27
A Hosseini"” S 4 4 4 4 0 0 4 4
C.Ruggieri™ S 3 3 3 3 3 3 3 3
G.Mannucci " R 2 2 2 2 1 1 2 2
M.Staat ™ S 19 14 19 19 16 16 19 19
Y .Kannan #V S 17 17 17 17 17 17 17 17
H.P Keller * S 12 12 12 12 12 12 12 12
W .Brocks S 2 2 2 2 2 2 2 2
Ui g S 3 3 3 3 0 0 3 3
S SEL — 89 84 89 89 74 74 89 89
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Table 3 Statistical parameters of prediction values p,/p.
and the distance correlation coefficients between

po/p and p. in different evaluation criteria

o o . B AR
b i A Rz CoV/% PR Pia
CorLAS™ 0.935 0.256 27.404 0.2626  0.000
R-2 0.779  0.207  26.522 0.1254  0.000
API 0.742  0.181 24.395 0.1103  0.000
Battelle 0.736 0.238 32.355 0.1147 0.000
R-1 0.731  0.172  23.478 0.1002  0.000
R-3 0.664 0.140 21.123 0.0460 0.009
SINTAP 0.662  0.192 28.972 0.1447 0.000
GB 0.466  0.175 37.504 0.0380 0.009
BS7910 0.461 0.175 37.961 0.0362 0.012
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#4 ETF Kruskal-Wallis RIEHARTEEGEEN T pp MEZBEERPpE

Table 4 Significant difference value (p) for p,/p. in different evaluation criteria based on Kruskal-Wallis tests

Ton CorLAS™ R6-2 API Battelle R6-1 R6-3 SINTAP GB BS 7910
CorLAS™ 1.000 0 0.000 0 0.000 O 0.000 O 0.000 0 0.000 0 0.000 0 0.000 O 0.000 O
R6-2 0.000 0 1.000 O 0.237 5 0.870 3 0.1159 0.000 1 0.000 1 0.000 0 0.000 0
API 0.000 0 0.237 5 1.000 O 0.188 0 0.664 8 0.002 5 0.001 2 0.000 0 0.000 O
Battelle 0.000 0 0.870 3 0.188 0 1.000 0 0.078 4 0.000 7 0.001 5 0.000 0 0.000 0
R6-1 0.000 0 0.1159 0.664 8 0.078 4 1.000 0 0.006 9 0.003 2 0.000 0 0.000 O
R6-3 0.000 0 0.000 1 0.002 5 0.000 7 0.006 9 1.000 0 0.507 1 0.000 0 0.000 O
SINTAP 0.000 0 0.000 1 0.001 2 0.001 5 0.003 2 0.507 1 1.000 0 0.000 O 0.000 O
GB 0.000 0 0.000 0 0.000 O 0.000 O 0.000 0 0.000 0 0.000 0 1.000 0 0.773 3
BS 7910 0.000 0 0.000 0 0.000 O 0.000 O 0.000 0 0.000 0 0.000 0 0.773 3 1.000 O
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