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Fig. 1 Effect of stand off and charge weight on the
damage to the pipe
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Table 1 Detonatlon propertles for Aquanal exploswe

Composmon Densxty Detonatlon veloclty Detonat.xon pressure
Slurry + Al 1430 (kg/m3) 3700 (m/s) 5.5(GPa)
Table 2 JWL paramebers forAquanal explosxve y
e e e e Ay=025mm
A(GPa) B (GPa) C (GPa) R, Rz o \l; 56 ~
‘ : - - x Explosive 4x=065mm 14mm
91.29 ?QW?!OJ%B‘&4§lﬁsOJ6 ’
) . . i : 1.6mm

Table 3 Physical properties of the flyer plate(o,:
Density, C,:Sound velocity, s: Coefficient in
Hugoniot relatlon, v: Grumsenparameter)

Material po(kg/m3) C (m/s) 8 y
347 Steel 7917 4580 1 51 2.02
Cu 8903 3958 l 497 2 00
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Fig. 2 Calculation model for the flyer motion by
explosion
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Fig. 3 Ratio of flyer velocity vs. flying distance as
the result of numerical simulation of 1-
dimensional impact problem (V,,, : maximum
velocity of flyer plate, V : velocity of flyer
plate)
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Fig. 4 Profiles of kinetic energy of flyer and base
plates (E_,, : The sum of kinetic energy of
flyer and base plates without stand off dis-
tance, E, : The sum of kinetic energy of flyer
and base plates)
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Fig. 5 The flying shape of the plate in the case of 50g
of explosive
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Fig. 6 Vertical velocity of flying plate vs. flying dis-
tance (with copper plate)
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Fig. 7 Velocity of flying plate vs. flying distance
(without copper plate)
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Fig. 8 Histories of gas pressure and particle velocity
at the surface between explosive and flying
plate with various weights of explosive
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On development of urgent repair techniques for steel pipe destroyed
by natural disaster (II)

—The numerical simulations on contribution of explosion energy
to pipe damage and on flyer motion—

Shiro KUBOTA', Yuji OGATA™, Akira MASUI™", Yuji WADA™", Hideki SHIMADA",

Kikuo MATSUI", Masahiro SETO", and Kunihisa KATSUYAMA™™

This paper presents the numerical analysis on the application of the explosive welding technique to
the field of the urgent repair of gas and water pipe networks. By carrying out numerical calculation of
1-dimensional impact problem, we examined how the difference in the stand off distance affect the
contributions of the explosion energy of explosive to the pipe damage. As a result, in the case of short
stand off distance it is demonstrated that the rise of gas pressure at the contact surface between gas
and flyer plate caused by impact is one of the factors which increase the pipe damages. The behaviors
of the flyer motion were also examined by use of 2-dimensional hydrodynamic code. Regardless of the
weight of explosive, the flyer plate is accelerated instantly over 200m/s within 0.5 mm flying distance
and more than 400m/s at about 2mm flying distance. The gas pressure at the contact surface is
abruptly attenuates approximately 5mm flying distance.
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