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Test study and numerical simulation analysis of explosion in steel tubes

. .o . .1 . 2 . . 1 .
LI Xin-ping, DAIYi-fei, LIU Jin-huan®, ZENG Ming 3, LIU Li-sheng, ZHANG Kal—f:,ruang3
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Abstract: To demolish concrete cutoff wall successfully in one blasting is a difficulty which arose in the demolition blasting of
downstream cofferdams in the second stage of Three Gorges Project (TGP). The problem was caused by grouting steel tubes and
supports to immobilize them, both of which were pre-buried in concrete cutoff wall. This kind of structure was never encountered
before in demolition blasting of cofferdams’ underwater cutoff wall. If the demolition blasting just exploded concrete into pieces,
leaving those steel tubes unbroken and their supports compact, the underwater excavation of explosion residues could not proceed.
The key element of the demolition blasting of downstream cofferdams in the second stage was to destroy both the grouting steel tubes
and their supports. To solve this problem, this paper used ANSYS/LS-DYNA computational software and in-situ experiments to study
the effects of different charge structures and diameters of cartridges on the destruction of steel tubes in explosions. The relationships
between the destruction configurations of steel tubes after explosions and charge structures are discussed; and the proper blasting
parameters and charge structure are determined based on these discussions. The research achievements are proved by the results of
the demolition blasting.
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Fig.1 Typical sketch of explosive arrangement
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Table 2 Parameters of emulsified explosive 0
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Table 3 Parameters of atmosphere 0.0
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Table 4 Parameters of concrete

W/ (kg/m) B/ GPa R / GPa
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Fig.2 The curve of effective stress vs. the distance to
centre of charge
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Fig.3 The curve of pressure on the inner steel pipe vs.
time at point A

10
8
——d=70mm

s 6 —— d=50mm
A _
IS} —d=32mm
=4
S

2

0

0 20 40 60 80 100
iNFH] / us

B4 CRATEANENREESSHRIKKER
Fig.4 The curve of pressure on the inner steel pipe vs.
time at point C
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Fig.5 The curve of pressure on the inner steel pipe vs.
time at point B
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