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Numerical Analysis of Impact from Gas Station Oil Tank
Explosion on Shield Tunnel and Treatment Measures

ZHANG Zhi-hua
( China Railway Major Bridge Reconnaissance & Design Institute Co Ltd, Wuhan 430050, China)

Abstract; Based on the background of a shield tunnel running through a gas station in Wuhan Metro , the equiva-
lent value of oil and gas explosion in the gas station is determined to be 31. 0 kg by using the conversion formula of
Vandenberg and Lannoy TNT equivalent method. Numerical simulation was conducted for the explosion of buried oil
tank in the gas station,and the shock wave pressure curve and the peak pressure of 2.7 kPa were obtained by using
the dynamic finite element analysis software of ANSYS/LS-DYNA. At the same time,a pressure value of 2. 4 kPa was
obtained by using the empirical dynamic load calculation formula for ground explosion of conventional weapons rec-
ommended by relevant civil air defense codes. Comparing the two methods, the results show that the overpressure val-
ue of shock wave propagating from the explosion to the tunnel structure is less than 3 kPa, and the comparison results
are basically consistent,which can meet the explosion load requirements through reasonable structural design. Final-
ly,in order to reduce the risk of subway construction and operation, combined with the actual project, the relevant

protection measures are proposed,which can provide reference for similar project cases.
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Fig. 1 Relation of tunnel and oil tank ( unit;m)
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Table 1 Mechanical parameters of explosives
2R/ R/
HE 3 A ) A/GPa B/GPa R, R, ® E, /GPa
(grem™)  (km-s™)
1.65 6.9 371 3.23 4.15 0.9 0.15 7
*2 HIWBANESH
Table 2 Mechanical parameters of rock and soil
B/ (g-cm’)  BIYIBEMPa  JAMAL  BAPERE MPa $BYE T RAE R
1.8 1.2 0.42 3.4 7.033x1077
R3 ZESHRMANESH
Table 3 Mechanical parameters of air
%zrg/(g . cm_s) CO Cl C2 C3 C4 CS CG Em/(MPa . m_s)
1.2 0 0 0 0 0.4 0.4 0 0.25

E 3

Fig. 3 Observation unit
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Fig. 4 Shock wave chart of shock wave in different time
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Fig. 5 Stress time history curve of vault monitoring point
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