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Safe distance of overhead parallel pipeline calculated by numerical
simulation of gas pipeline explosion

WANG De-guo

(College of Mechanical and Transportation Engineering in China University of Petroleum, Beijing 102249, China)

Abstract: Based on the explosion phenomenon caused by natural gas pipeline failure, leakage model of overhead pipeline
was established by theoretical analysis method. The volume of gas participating in the blast was calculated by Matlab soft-
ware, and the initial volume values of pipe explosion model couod be converted to equivalent by TNT equivalent method. In
addition, pipe explosion physical model was established by Autodyn software, and the explosion overpressure and deformation
impacted on the parallel pipeline were calculated over different parallel pipeline spacing. According to the pipe ellipse strain
criterion, the impact deformation risk was assessed over different parallel pipeline spacing. The results show that the deforma-
tion failures of overhead lines are the overpressure and impulse damage failures in two forms. The deformation position of o-
verhead pipeline is the nearest point facing explosive source and the farthest point back to explosive source. The safe over-
head parallel spacings are obtained. The spacing less than 2 m is the first risk distance, the secondary risk distance is spac-
ing from 2 m to 5 m, and the third risk distance is spacing more than 5 m. The comparison between the numerical simulation
results and the theoretical calculation results verifies the feasibility of the numerical method.
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Table 1 Natural gas concentration diffusion data over
different internal pressure
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Fig.4 The maximum displacement of gauge points
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1 and 21 at different parallel distance
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