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Abgiracl The medium inside the pipe, the buried way and depth, the geological and environmental conditions were always paid much
attention in design codes of buried pipeline, with the influence of blast loads being ignored. Actually, more and more pipes containing
combustible materials are buried under the ground, once one of them blows-up, the blast loads would certainly influence others. In this
paper, dynamic response of buried pipeline under blast loads in shallow soil was stimulated by ANSYNS/LS-DYNA FEM, a 3D numerical
simulation software with the basic theory and algorithm of nonlinear dynamics. The influence of amount of explosive charge and distance
to explosion center to buried pipe were comparatively studied with three groups of simulation. The radial stresses of different directions
were also studied to find the weakest point. The results showed amount of explosive charge and distance to explosion center both
influenced the dynamic response of buried pipe. The lager the amount of charge and closer to explosion center, the bigger the stress of
buried pipe suffered. Comparatively, the amount of explosive charge played a more important wle. Radial stresses analyses also implied
that the biggest stress presented on the farthest point right under the explosion center and the broken of buried pipe reflected to tensile
stress.
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Fig. 1 Physical model for mechanics
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Fig. 2 Meshing of finite element model
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Table 1 Parameters of JWL equation

plkg-m™) Di(m-s™) Py/GPa A/GPa B/GPa
1.600 0.700 0.255 5.4094 0.093726
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Table 2 Model parameter values of soil

ro/lkg-m?) g/MPa bulk a, a, a, pclPa ver ref
1.880 5.14x10* 2.40x10™" 6.20x107* 1.67x1077 0.1126 6.90x107® 0 0
eps» epss epss epss epss eps7 epss epso eps
-0.03 -0.06 -0.09 -0.12 -0.15 -0.18 -0.21 -0.3 -04
p2/MPa py/MPa pdMPa ps/MPa pd MPa piMPa pd/MPa pd MPa pi/MPa
7.20x107 4.07x10 1.12x1073 2.30x1073 4.03x1073 6.35x1073 9.33x1073 2.28x1072 4.27x107
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Table 3 List files of design conditions (unit: cm)

T PN R E H
1 10x10x10  100x50x200 160
10x10x10  100x50x200 260
3 15x10x10  100x50x200 260
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Fig. 3 Comparative analysis of conditions 1 and 2 ((a) is effective stress, (b)~(d) are stress in x, y, z axis respectively)
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Fig. 4 Comparative analysis of conditions 2 and 3 ((a) is effective stress, (b)~(d) are stress in x, y, z axis respectively)
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Fig. 6 Radal stress analysis
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