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DIGEST OF THESIS

fielenle effects of explosions in btuwo-dimensione
2l prestregsed models are investigated. This study
differs from the conventional two-dimensional modeling
in two aspecta: (1) the medium is prestressed in
uniaxial tension end (2) smell asmounts of chemiocal
explosives arve utlilized to generate the seismic energy.
This energy conslste of the combined contributions of

the energy in the explosion and the strain energy

released from the existing strein fleld due to cavity
formation. Hodel materials, Plexlglas and aluminum,
were chosen on the basgls of their wldely different
elastlc properties and physical behavior. Cylindrical
charges were detonated and the ryesuliing seismlc waves
were detected elther by cepacitance pickups of SR=IL
dynamle sbtraln gages, These detectors were positioned
so ag to detect motions representitive of one full
quadvant,

Plexigles and aluminum sheets subjected to
stabie loading exhlblited s definlte anisotrople effect,
but thise effect was not large enough te affect wave
propagation in the range of the tensile loads applied,

[ an explosion in a prestressed medium releases
8 portion of the abtored strain energy by one or more of
e



Do
the following mechanisms:) (1) Tormatlon of direstional
eracking, especlially in brittle material such as Plexie-
gles, (2) release of straln energy in the elastic zone
ﬁuﬁ%&d@ the cavity and (3) rupture propagetion. Fhenomena
agsociated with all of these mechenisms are observed in

the present investigetioni however, emphasis ig placed

on the first two mechanisus, |

| Straight and branching modes of moving oyacks
initiated fyom the explosions in prestressed Plexiglas
are oxplained from the view point of stress distribu-
tion ahead of the crack tips,

Explosions in prestressed Plexiglas produce
directional ecracking, the intensibty of which incresases
with the applied stable stressi however, explosions in
prestressed aluninum sheebts exhiblt no fracturing bub
rather plastle deformation about the explosion soursce,

| Obsexved radiation patterns resulting from
explosions in prestressed media indicate essymmetrical
radiation filelds whieh are a direct consequence of
straln energy release for the case of aluminum and
by the comblned effects of divectional oracking and
energy release for the case of Plexiplas, Preas and
Archanbeaun®s theory on the strain energy release is
applied to estimate the magnitude of enersy release
due to the insertion of a cavity. The observed Sewave

megnitude inerssses sharply with the level of the



eni‘gm, .
exiating stress Tield for a glven anount of strain
energy release. This phenomenon is atbributed to |
the effective converslon of energy release Lo selamioc $
radiation at high styess fields. The effecbiveness
of Sewave generation AT governed by the rapldity
with whieh the exlsting stralu energy is released,
Thus, an additionsl factor vepresenting the vabte of
enevgy release, which in bturn depends upon the
intensity of stress fleld, must be btaken into
conglderation., An empirical relationshly for
Sewave amplitudes iz obtalned in terms of bthe
energy release and the intensity of styress fleld

uging experimental results,



