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Abstract9

For decades, seismic and ultrasonic physical modeling has been used to help10

the geophysicists to understand the phenomena related to the elastic wave11

propagation on isotropic and anisotropic media. Most of the published works12

related to physical modeling use physical similitudes between model and field13

(geological environment) only in the geometric and, sometimes, in the kine-14

matics sense. The dynamic similitude is approximately or, most of the time,15

not obeyed due to the difficulty to reproduce, in laboratory, the forces and16

tensions excited inside the earth when elastic waves propagate. In this work,17

we use expressions for dynamic similitude related to the ratio between stiff-18

ness coefficients or Lam parameters. The resulting expression for dynamic19

similitude shows that this type of similitude has multiple solutions in the20

context of dynamic stress (non-uniqueness problem). However, the regu-21

larization of this problem can be reached by controlling porosity and clay22

content. Ultra- sonic measurements (elastic) as well as petrophysical mea-23

surements (density, porosity and clay content) in synthetic sandstone rocks24
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