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Dynamic response of buried oil pipeline to blasting construction of the
second submarine tunnel in Jiaozhou Bay
SUN Fengsen', WANG Hailiang' , ZHANG Yong®, ZHANG Yuchen'

(1. College of Safety and Environmental Engineering, Shandong University of Science and
Technology, Qingdao 266590, Chinaj;
2. Urban Rail Branch, Qingdao Municipal Space Development Group Co. Ltd, Qingdao 266000, China)

Abstract: To further study the dynamic response mechanism of buried oil pipelines and the vibration velocity law of
oil pipelines under different working conditions, this study took the Huangdao end inclined shaft phase [l project of
the second submarine tunnel of Qingdao Jiaozhou Bay as the background and the buried oil pipeline in the Qingdao
Oil Port dock plant as the research object. Based on the measured data, a numerical model was established by using
ANSYS/LS-DYNA software. The oil pipeline’s vibration velocity prediction model was established by simulating
the three working conditions of detonation charge, detonation center distance, and pipeline buried depth. The
results show that the vibration velocity on the pipe ring’s side is greater than that on the back explosion side of the
pipe ring, and the maximum value of the axial peak vibration velocity of the pipeline appears on the pipeline cross-
section about 4 m in front of the working face. The obtained vibration velocity prediction model of buried oil
pipelines can provide important reference for the protection of the neighboring buried oil pipelines in engineering
blasting construction.
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Table 1 Physical and mechanical parameters of pipeline, rock and soil layer

51 W p (RN Sy THFALE iz e A R PIE3 8 PR R 1) 2% i IR R £
/(kg+m ) /GPa /MPa /MPa /GPa i/ GPa W a,
HiE 7 900 210 0. 30 516 13.5 — —
i KA AE B 1 900 11 0.35 6 0.2 — —
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Table 2 Air material parameters

)i o/ (kg * m ) C, C, C, C, C, Cs Cs E,/Pa

1.29 0 0 0 0 0.4 0.4 0 2.5%X10°
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Table 3 Parameters of No. 2 rock emulsion explosive and JWL equation
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Table 4 Petroleum material parameters

W/ (kg+m *) &1 1k /Pa FE R A C/(mes D S, S, S, 7

890 —10 1.01x107° 1290 2.56 1. 986 1.226 8 0.5
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Fig. 2 Von-Mises effective stress nephogram of the whole model at different moments
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Fig. 3 Von-Mises effective stress nephogram of pipeline at different times
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Fig. 4 Diagram of piping monitoring section and node selection
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Fig. 5 Vibration velocity diagram of pipe section node in working face
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Fig. 6 Maximum axial vibration velocity diagram of pipeline
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