THO-DIMEHSIONAL SEISMIC MODEL STUDIES OF

DISEERSION IN LAYERED MEDIA

by

Theodore G. Caxy, B.S.

[}

. Digest of ' ,
Thesis Presented to the Faculty of the Graduste
School of 5t. Louis University in Partial Ful-
- Pillment of the Requirements for the Degree of
Magter of Sclence (Reseawvch)

1961



DIGEST

Introduction

The solublons to many problems in selsmology may be obtalned

by means of wltrasonic pulses propagatlng through small scale-
models. To establish a faellity for this type of work, a system
of selsnic model aggignent wag assembled. The equipment was
evaluated by epplication to the problem of Rayleigh wave dispersion
in layered media. Thin sheets, serving ag two-dimensional models,
vera mployaﬁ, and specifically, three basic configurations were
conpidered: (l) gimple helf-space; {2) hmf«@aca wihh‘ gingle
layer, low rigidity contrast; and (3) half~apaua with single layexr,

high rigldity sontrast.

To study the dispersion of thé Mdmenml Raylelgh mode in
layered media, the gmu@..velmiwmwiad relatlonehip of the Ray-
lelgh wave woeg observed for each of the configurations employed.
This permitted the aaiémégx-am obtained Tor a single source-detector
geparation to be analyzed for a given model. In each ¢sge, the
experimental vesults vere compared o theoraetieal. . group veloelty -
pericd curves obtained by computatlion from previously derived the-

ovetical expressions.

Results
In the case of the simple balf-gpace, the empirleal yesults

aye in generel agreement with the predictions bf‘ claassleal theory.
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The Rayleigh pulae is non-digpersed, and the velid replacement of
the ideal half-space by o practicel model consbrucetion is well
iilugtrated. Results fop initisal layered models are in general
dleagreement with theory. Alier consideration of the possible
sources of evroy; the diserepancies between theory snd experiment
were abbributed to %h@'&epértur@ of - the actual models from two-
ddmensional thin plates. A‘”thin"[mﬂﬁal wap then constructed in
an abtemot to approach the zevo thickness requivement for a tvo-
dimensional plate. ?h@ veswlbs obtained with this model are in
excellent agreement with the theovetlcal predictions supporting
the view that bounﬂary condition regulrements play the essential

role in seismic model Pabricabion.



