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Table 1 Distribution parameters of girth weld tensile
strength (MPa) in different steel grades

i L415 1485 L555
605.612 652.813 719.958
EA
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XPEOE RS
o 0.044 0.035 0.043
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Fig. 2 Fitting curve of girth weld tensile strength in grade L485
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Fig. 3 Fitting curve of girth weld tensile strength in grade L555
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Table 2 Distribution parameters of girth weld impact energy(J) in different steel grades

o R MEOEZ R Gumbel Weibull

; 7 o Y7 o A 7, o a p
L415(5-10-55,-20 °C) 147.042 35.907 4.955 0.283 6.801E-3 163.883 31.298 4919 160.488
L485(7.5-10-55,-20 °C ) 134.843 42.189 4.847 0.356 7.416E-3  155.745 42.661 3.568 149.753
L485(10-10-55,-20°C) 167.104 53.526 5.062 0.351 5.984E-3 194.130 52.125 3.461 186.048
L555(10-10-55,-10°C )  130.433 42.315 4.813 0.352 7.667E-3 152.171 46.282 3.324 145.259
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Table 3 Distribution parameters of girth weld fracture

toughness(mm) in different steel grades

e L415 1485 L555
U 0.481 0.263 0.303
ES
c 0.193 0.098 0.046
u -0.833 -1.40 -1.205
MEOER
- 0.503 0.370 0.153
R A 2.078 3.801 3.301
0.576 0.314 0.326
Gumbel
o 0.186 0.100 0.044
a 2.782 2.951 7.360
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Fig. 9 Fitting curve of girth weld fracture toughness in grade
L485
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Table 4 K-S test of girth weld tensile strength in different steel grades

1B MRGERS EiER4 Gumbel Weibull
AEF(JZ& Dn 0.05
' D, D, D, D, D,

L415 0.154 0 0.083 6 0.090 4 0.541 8 0.079 1 0.078 2
L4385 0.080 7 0.038 2 0.033 2 0.588 2 0.098 9 0.092 6
L555 0.084 3 0.136 1 0.143 7 0.578 2 0.082 3 0.084 4
®5 FEARMBENXEARRS T K-S B
Table 5 K-S test of girth weld impact energy in different steel grades

5 . A XPRIE RS EIzE Gumbel Weibull

' D, D, D, D, D,

L415(5-10-55,-20°C ) 0.160 3 0.122 8 0.1829 0.360 4 0.076 5 0.100 9
L485(7.5-10-55,-20°C )  0.095 2 0.0543 0.1135 0.324 6 0.074 3 0.050 8
L485(10-10-55,-20°C)  0.0913 0.058 2 0.0759 0.3422 0.1212 0.064 3
L555(10-10-55,-10°C)  0.068 9 0.033 6 0.082 4 0.338 1 0.103 1 0.026 7
R 6 AEIRREHETHEEX AR5 HE K-S K58

Table 6 K-S test of girth weld fracture toughness in different steel grades

- . B XPBUERS £ Gumbel Weibull

' D, D, D, D, D,

L415 0.1540 0.083 6 0.090 4 0.5418 0.079 1 0.078 2
L485 0.080 7 0.038 2 0.033 2 0.588 2 0.098 9 0.092 6
L555 0.084 3 0.136 1 0.143 7 0.578 2 0.082°3 0.084 4
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Table 7 »* test of girth weld tensile strength in different steel grades

IES X EOEZS GE Gumbel Weibull
e 120.95 2 2 2 2 2
X X X X X
L415 11.070 5 16.064 9 17.156 7 1375.978 12.9850 12.846 2
L4385 14.067 1 9.3956 9.441 1 6065.699 442159 37.867 3
L555 12.591 6 68.948 4 73.517 1 5330.214 54.964 6 54.254 0
®8 AEMEHEINI ARSI 2 13
Table 8 x* test of girth weld impact energy in different steel grades
IEZS XPREZS SR Gumbel Weibull
UL 120.95 ) 2 2 2
X x X X x
L415(5-10-55,-20 °C ) 11.070 5 15.814 6 29.775 6 210.859 7 10.409 0 13.194 7
L485(7.5-10-55,-20°C)  11.070 5 21.2150 479723 3554212 33.6728 18.782 6
L485(10-10-55,-20°C )  27.587 1 344151 61.8777 379.098 5 55.8343 33.576 4
L555(10-10-55,-10 °C ) 14.067 1 36.3022 32.1719 555.7347 356.793 2 35.808 6
R9 AERNEHETRFE N AR S HH R
Table 9 * test of girth weld fracture toughness in different steel grades
, , A MBS R Gumbel Weibull
% X 095 B 2 2 2 2
Y4 Y4 X X Y4
L415 7.8147 1.707 6 8.083 1 34.5350 2.3665 2.146 6
L485 7.8147 3.1936 0.853 4 33.5390 8.499 5 2.648 2
L555 7.8147 33465 2.805 6 144.588 1 7.344 5 5.102 4
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Research into the statistical distribution of reliability parameters for
girth welds on pipelines

REN Wei, SHUALI Jian
China University of Petroleum-Beijing, Beijing 102200, China

Abstract During the actual operation of the pipelines, there are many uncertain factors affecting pipeline safety. If these
uncertain factors are not well considered, the results of reliability analysis will have greater deviations. In this paper, we made a
statistical analysis of material properties of L415, L485 and L555 pipeline girth welds, including girth weld tensile strength, girth
weld impact energy and girth weld fracture toughness. Normal distribution, logarithmic normal distribution, exponential distribu-
tion, Gumbel distribution and two-parameter Weibull distribution were used to describe the distribution of these parameters and
to estimate parameter distributions. Then K-S and y” tests were used for a non-parametric test under the given significant level.
Finally, according to test results, the best distributions of parameters were proposed, which is important to improve the accuracy
of reliability analysis for girth welds on pipelines.
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