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Abstract: In order to analyze the dynamic response of PE gas pipeline under vehicle loading, the virtual
prototype system simulation software ADAMS and the finite element analysis software are used to study vehicle
moving loads and the mechanical characteristics of buried PE gas pipeline under the loads. A vehicle-pavement-
soil-pipeline model is established, and the simulation results are verified by measured values. Based on the vehicle
dynamic load spectrum extracted by virtual prototype system simulation, the dynamic response process of PE gas
pipeline is analyzed, and the dynamic response law of buried PE gas pipeline under different vehicle weights and
speeds is studied. The results show that: the stress and displacement of the tube increases with the increase of
vehicle weight; the stress on the pipe increases with the increase of the vehicle speed, and its displacement
decreases with the increase of the vehicle speed.
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Table 1 Heavy truck parameters
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Fig.1 ADAMS/CAR Model drawing
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Table 2 Verify the dynamic load coefficient of each tire

RS LF LI LI2 LW LW2 RF RI RI2 RW RW2

st 1.37 1.37 1.37 1.37 1.37 137 1.37 1.37 137 1.37
AR 1.274 1376 1272 1.447 1.241 1.222 1.436 1.391 1277 1.280
RE ~0.070 0.005 -0.072 0.056 ~0.094 ~0.108 0.048 0.015 ~0.068 ~0.066
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Table 4 Relaxation modulus of PES0"”

s FashA R EMPa BIUIBIERG/MPa ABUR EK/MPa

i
1 360 430.00 153.57 716.67
2 3600 320.00 114.29 533.33
3 36000 280.00 100.00 466.67
4 360000 250.00 89.59 416.67
WA By DI
N
Go=Gu+ ) Gi 3)
i=1
X BY DR A

gi=Gi/Gy “4)

FRE 20 (3) A (4) 13 2 45 2 5th B[] T A %o

BUYIRE R, [FE AT A AR (R 5). KR E|
I ASHA SR B Eo(1=0 I %) N 578.71 MPa.

®5 BMIBATE THAEXSH"

Table 5 The relevant parametersof each relaxation time'”

i AR [ /s XTI e, MR R,
1 360 0.3807 0.3947
2 3600 0.0858 0.0713
3 36000 0.0631 0.0723
4 360000 0.0515 0.0470
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Fig. 3 Schematic diagram of vehicle load loading
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Table 6 Pipe-soil model validation

AR /m B /MPa Sz E/Mpal REEN%)
0.5 0.2225 0.2151 344
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Fig. 5 Maximum pipeline displacement
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Fig. 7 Pipeline maximum stress
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Table 7 Maximum displacement and maximum stress of
different vehicle weight under pipeline

I/ KA /mm KIS /s KRS /MPa i KIS Zl/s
40 3.655 0.7875 1.841 0.8925
50 4.599 0.7875 2.041 0.8925

60 5.398 0.7875 2.178 0.8925
70 6.265 0.7875 2.284 0.8925
80 9.109 0.7875 2.916 0.8750
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Fig. 9 Maximum stress-time history curve under
different vehicle weights
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Fig. 10 Maximum displacement under different vehicle
weights-pipe path curve
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Table 8 Maximum displacement and maximum stress of
pipeline under different speed

/s B RN /mm FORAIFE I Zl/s B KR J3/MPa. i K R F8 Z/s

7.00 6.195 1.0250 1.997 1.2000
7.78 5.604 0.9675 2.021 1.0350
8.75 5.543 0.8600 2.113 0.9600
10.00 5.398 0.7875 2.178 0.8925
11.67 5.220 0.7200 2.254 0.7500
14.00 5.139 0.5250 2.323 0.6000
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Fig. 11 Maximum stress-time history curve at different speed
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