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DIGEST

This investigation applies an experimental
approsch in order to verify some of the theovetical
foermulatlions regarding the propagation of seismic
waves through medla in whiseh velociby and densiby vary
lineavrly. For this purpose the two-dimensional model
technique ls used bto study the veflection aund frange
mission of dilatabional waves ab normal incidence.
The media considered ave composed of btwo hemsg%ﬁ@@us
half-spaces separated by a transition layer of line-
arly varying veloeity and density. The transition
layer was constructed by bonding bogether the tapered
edges of two thin plates of plexiglas aond aluminum.
The reflection and transmission coefficlents ave re-
lated to one anobher by Stokes' vrinciple of reversi-
bility.

Two models are considered: IHedel A composed
of two half-gpaces separabed by a transition layer,
and Model B made up of two half-spaces only. Conven-
tional pulse methods of ultrasonic model studies ave
applied. Barium tltanabe crystals are used as source
and as veceiver. In bobth models source and veceiver
ave positiconed at opposite edges 1ln order to ensure

the detection of waves btraveling normally to the
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layering interface. The ¥ waves are recorded and the
inibial portions of the records ave digitized and a
Fourler analysis performed.

The transmission coefficients are proporivional
to the rablio of the frequency spectra of the pulse from
Model 4 o that from Model B. This makes 1t possible
to cancel some of the factors affecting the wave propa-
gation such as physical and geometrical abbenuation,
frequency distortion of receliver and transducer, and
the effect of free surface.

The experimental results show a marked dis-
agresment with the theoretlical characiter of the trang-
wission coefficlents For a transitlon layer. The pre-
dominance of constructive and destructive interfervence
patberns in the frequency range observed auggests the
oxistence of disconbtinuities in veloeity and density
at the top and abt the bottom of the Translition layer,
and a consbant value of these parameters throughoub
the layer. Jn fact, if transmission coefliclents are
compubed for a layer in which the values of the veloc-
ity and density ave btaken as the average of the values
of these quantities in the btwo half-aspaces, vheoretl-
cal resulbts are obbtained which are comparable, in the
freguengy range in qu@stiam% to the experimental
rosulibs.

fxperience has shown that the technique hexre
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used to construct transibtion zones in two-dimensional
nodels seems o be guilte versatile for the study of
wave bravel-times. The results of the present study,
however, indicabte that the technigue is not so sultable

for investigabions of wave amplitudes.



