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Expermental Investigations on effects of blast vibration and behaviors
of mpacting failure of underground pipeline structures

MA W ei
(Institute of M echanics, Chinese A cademy of Sciences, Beijing 100080, China)

Abstract: The dynamic regponses of underground pipeline structuresw as studied together w ith the failure
behaviors of concrete materials in near-field blast conditionsw ith the snall nomal weight of explosive
charge The blast vibration effectsof the underground pipeline structures induced by blast vibration w aves
w ere researched; secondly, the failure behaviorsof the concrete materials produced by blast shock w aves
w ere investigated T he results show that the blast vibration w ave induces the transient radial comp ressive
deformation asw ell as the axial and circumnferential rigid vibrationsof the underground pipeline structures

In the near-field blast tests, when the scale distance changes, shock w aves bring about three types of dis-
tinct failure behaviors of concrete pipelines that is, the structure failure, both structure and material fail-
ure, and thematerial failure

Key words: snall nomal w eight of explosion; near-field of blast source; pipeline structure; failure behav-
ior, scale distance
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Fig 1 Sketch of near-field blast tests of under-
ground pipeline structures )
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Fig 2 W hen blast distance is1m, thevariationw ith time and correponding frequency-domain analytic resultsof under-
ground pipeline structures
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Fig 3 W hen blast distance is 7m, the variation of digplacenentsw ith time and correponding frequency-domain analytic
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results of underground pipeline structures
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Fig 4 W hen blast distance is10m, the variation of digplacementsw ith time and correponding frequency-dom ain analyt-

ic results of underground pipeline structures
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