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Reliability of Corrosive Gas
Pipelines Under Seismic Wave
Propagation
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Center for Urban Public Safety Research, Nankai University,
Tianjin 300071, China

Abstract Water supply pipeline is one of vital projects in the
restoration work after earthquake. Against possible secondary
disasters under an earthquake, the reliability analysis of gas
pipelines under an earthquake is of great significance. In this paper,
the axial stress generated by seismic wave propagation, the
corrosion models and the pipes” characteristics are analyzed to
derive a limit equation of gas pipelines” reliability for the
earthquake evaluation. The probability of reliability is evaluated by
Monte Carlo method. An analysis on Huainan’s gas pipelines shows
that the seismic axial stress in the pipeline mainly comes from the
peak surface velocity; the seismic and corrosion damages to the gas
pipeline are serious; due to the extended impact region of seismic
wave propagation, a comprehensive analysis of the two factors is of
great significance; the reliability of corrosion water supply pipeline

can be effectively enhanced by reducing the variations of the pipe’s
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yield strength, working stresses and other parameters. From an
analysis of relative importance of various variables, it is concluded
that the wheel load in traffic, the impact factor and the bending
moment coefficient are the most important for pipeline safety.
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Table 1 Interrelated calculation parameters
E N 200 GPa 0.04
o, N 290 MPa 0.1
a N 11.7 pm/C 0.10
C, N 1.32 0.20
G, N 0.12 0.15
1. N 1.25 0.20
k N 0.066 0.56
n N 0.53 0.264
kq N 0.108 0.15
ki N 0.235 0.15
0% N 18.9 mN/mm?® 0.10
X N -1 prad/mm 0.10
v N 0.283 0.023
Ab N 10.0C 0.15
T5 T3,T4 T1,T2
p N/V 0.10
1.6 MPa 0.25 MPa 0.04 MPa
F D 50 kN —
PGA LN 1.071 4 0.2
:D ,LN ,N ,V
Notes: D means constant; L means log—normal distribution; N means normal distrubition; V means variables.
2 T1~TS, 1 B ° ,
1) M , ; ,
2) , ( ) o
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Table 2 Geometrical parameters of gas pipelines
T1 T2 T3 T4 TS
iy, /mm N 1 000 1 000 1 000 1 000 1 000 0.10
B /m N 0.7 0.7 0.8 1.0 1.0 0.10
r /mm N 159.1 207.6 260.6 311 390.4 0.01
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Fig. 1 Relationship between failure probability and 1 2. 2 3 o, p
gas pipelines” diameter under different magnitudes cov .
3
Table 3 Classification of pipelines damaged by earthquake
) P<02 —
, 0.2<P<0.4 ]
; ; , 0.4<P<0.6 L
) 5 0.6<P<0.9 I
5 s , 0.9<P I
4 T1-~-T5
Table 4 Seismic destroy level of pipe T1 to T5
/mm
T1. T2 T3: T4. T5:
$168.3x4.6 $217.8x5.1 $271.6x5.5 $323.4x6.2 $404.6x7.1
V(5) 0.104 75 0.134 70 0.154 35 0.430 35 0.477 70
VI(6) 0.125 65 0.165 30 0.196 85 0.476 35 0.501 25
VII(7) 0.236 75 0.303 45 0.366 85

VIII(8)
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