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Abstract: Overhead pipeline is a typical, long-flexible structure. Ground motions of different sup-
port are distinct due to the seismic wave propagation, seismic wave attenuation, and soil nonuni-
formity. To analyze the effect of differential inputs on the seismic response of overhead pipelines,
seismic responses under coherence function input, traveling wave input, and uniform input were
simulated and compared. An overhead pipeline model was established using the finite element
software Automatic Dynamic Incremental Nonlinear Analysis (ADINA), and artificial seismic waves
with coherence effects were compiled by MATILLAB. Results showed that: (1) As the apparent wave ve-

locity increased, the axial strain of the pipe decreased, which was close to the case of a consistent excita-
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tion; (2) maximum axial strain of pipelines having the same coherence function model was different with

and without the consideration of site effect; and (3) for different coherence function models, the maxi-

mum axial strain of the pipeline was also distinct. It is concluded that if the site is uniform and the pipe-

line is short, the traveling wave method can be used for seismic input, the coherence method should be

used for seismic response analysis of long flexible pipelines, and the site effect should be considered sim-

ultaneously for long flexible pipelines over an uneven site.

Keywords: overhead pipeline; coherence effect; multi-support differential input; seismic response
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Fig.1 Schematic representation of the overhead pipeline
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Fig.2 Stress-strain relation of pipeline steel X60
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Fig.3 Finite element model of the overhead pipeline
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Fig.4 Model cross section of overhead pipe
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Table 1 Strain and coordinate of maximum axial strain point of pipeline

TH I KA N AR I KA N A 15 AR R N I K I A 5 AR R
HV R . 2 0% Y7 5 0.093 97 (60.6,—0.254,0) —0.093 91 (60.6,0.254,0)
HV B 25 [543 130N 0.124 12 (1.4,0.254,0) —0.124 11 (1.4,—0.254,0)
QWW H . 2 W L7 1t 55 L 0.102 30 (1.4,0.235,—0.097) —0.102 30 (1.4,—0.235,—0.097)
QWW LR . % [ 47 hih 35 g 0.071 91 (61.4,—0.254,0) —0.071 89 (61.4,0.254,0)
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Table 2 The strain value of the maximum axial strain point of the pipe (EI-Centro wave)

T8 e KA AR 5 KA AR f AR B T KR B AR 5 R IR A% 5 Ak A
P 500 m/s 0.060 74 (36.6,—0.254,0) —0.060 63 (36.6,0.254,0)
1 000m/s 0.009 50 (24.6,—0.235,—0.097) —0.009 56 (24.6,0.235,—0.097)

— B 0.000 61 (0,0,0.254) —0.000 24 (1.4,0,—0.254)

®3 EIEWERAKEEREE(Taft i)

Table 3 The strain value of the maximum axial strain point of the pipe(Taft wave)

TH o KA AR o KA AR A5 AR B IEHN IR e KRN AR B AR R
P 500 m/s 0.017 15 (24.6,0.235,—0.097) —0.017 13 (24.6,—0.235,—0.097)
PWH1 000 m/s 0.002 22 (145.4,—0.254,0) —0.002 22 (145.4,0.254,0)

— B 0.000 25 (152,0,0.254) —0.000 18 (150.6,0,—0.254)

x4 BEEHERAETANEE(RER)

Table 4 The strain value of the maximum axial strain point of the pipe(Tianjin wave)

T4 s KL e KPR AR A5 Ak bR 5N AN 5 R R I 72 s AL A
P # 500 m/s 0.000 73 (37.4,—0.254,0) —0.000 73 (37.4,0.254,0)
WE1 000 m/s 0.000 71 (84.6,0.180,—0.180) —0.000 72 (79.4,0.180,—0.180)
— B 0.000 03 (152,0,0.254) 0.000 02 (150.6,0,—0.254)
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