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5. Elastic area.
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NUMERICAL SIMULATION OF THE SHOCK WAVE AND
CAVITY OF A STRIP-SHAPED EXPLOSIVE
CHARGE EXPLODING IN SOIL

Long Yuan

(Engineering Institute, Engineering Corps, PLA)

ABSTRACT Recently, cylindrical charges have been widely used as a kind of special
charge structures in engineering and military blasting and attention has been paid to 1ts fur-
ther theoretical studies. This paper studies the parameters ol the explosion cavity 1n soil and
its generated shock waves by using the finite difference method and the elastic-perfect-plas-
tic model proposed by P.Chetuvik*' et al: An artificial viscosity is used to smooth discontin-
uities in calculation. Comparing the results of calculation with those obtained by the X ray
photographic experiment. good agreement is obfained.

A. Hypothesis and preliminary conditions:

1. Cylindrical charge explosion in so0il is considered as a transient detonation.

2. The powdered RDX expiosive is used with a diameter of 5.6 10 'm. lengtii/diameter
218, and charge density 1.0X 10'kg/m" The ordinary black and yellow top-surface clay arc
used as the media, its cohesive coelficient is 2,45 X 1) Pa, angle of internal friction  23°28",
density 1.8X 10" kg/m* and wuater content 15+~ 16%

3. The media densities are regarded as functions of the Lagrangian coordinates, inde-
pendent upon the time.

B. Explosion model and constitutional refations:

L. Effects of detonation products under high temperature and pressure in the media are
described with the elustic-perfect-plastic model as in Fig.1.When the medium is under high
pressure. the loading stress is tar beyond its elastic limit in (o a plastic state. So a reasonable
function is selected to describe the plastic flow. In addition, the elastic precursor is considered
simuftancousely.

2. Constitutional relations

The Mohr-coulomb friction failure relation:

Prl=C—utge
where 7= maximum shear stress, ¢ =normul stress at tangential plane. g=angle of inter-

nal friction, C'=cohesion.
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is used to describe the yielding properties of the soil. Therefore, the yielding relation is
f=l1]~=C+oge

C. Results and conclusions:

1. The particle velocity decreases exponentially with the increase of distance.

2.The shock wave form passing fixed-point and the spatial distributions of the shock
wave at various times all reflect the propagation characteristics of the shock wave. Besides,
the decay behavior of the peak pressure is in accord with that of the experiment.

3. The final dimension of the explosion cavity depends on the soil strength. When the
cavity pressure is less than the soil strength, the éxpansion of the cavity stops immediately.

4. The shock wave parameters and explosion cavity generated by the cylindrical charge
explosion can be calculated rather correctly for some soils using the elastic-perfect-plastic
model, but some factors, for example. free surface. charge shape, and the distribution of the
charge weight and so on, are not considerd. There are some differences among the results of
calculation and those obtained by the experiments.
KEY WORDS shock wave, cavity, soil medium, strip-shaped explosive charge, finite dif-
ference method.



