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Abstract; Based on the Christoffel equation, the Christoffel equation of EDA
(extensive dilatancy anisotropy) medium is derived by Bond transformation.
The exact formulas for 3-D phase velocity, group velocity and polarization vec-
tor are derived from the nonzero solutions of the Christoffel equation. The in-
fluences of polar and azimuth of symmetry axis of HTI Chorizontal transverse
isotropy) and EDA media on phase velocity, group velocity and polarization vec-
tor are studied through numerical calculation and the results are displayed by 3D
graph using Matlab, which makes the results more colorful and intuitive. By
setting the polar and azimuth to zero, the phase velocity, group velocity of HTI
and VTI (vertical transverse isotropy) media are derived, the 3D phase veloci-
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ty, group velocity of EDA media are verified by degeneration. The result proves
that it is possible to explore the azimuth of cracks, crack density, the occur-
rence of hazard body by azimuth seismic exploration.

Key words: EDA media; seismic wave; phase velocity; group velocity
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Fig.1 The schematic diagram of propagation

parameters of seismic wave in EDA media
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Fig. 3 Phase velocity of P (a), SH (b) and SV (¢) waves in the HTI model
where sphere represents the value of phase velocity in different direction

The sphere represents the value of phase velocity in different direction
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of three waves, and the curves represent the slowness surfaces
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Table 2 Parameters of the EDA model

Vpo/(kmes™1) Vso/(kmes™1) 3 ) b4 o/(gecm™?*)
2.89 1.768 0.2 0.2 0.2 2.42

B FTT A Ji A 58 1 28 508 4 2 (18) 14T Bond 72 i CRE XS FRAH S8 = Jildi i £ e 5% 607
733 EDA 4y U 3k R BOE IR

r22.0469  8.8149 9.2114 0 0 1. 64287
8.8149 26.0894 8.8228 0 0 1. 8580
9.2114 8.8228 20.2121 0 0 0. 3365
c = . (19)
0 0 0 7.0242 0.9359 0
0 0 0 0.9359 5.9435 0
| 1.6428 1. 8580 0. 3365 0 0 7. 75087
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Fig. 7 Phase velocity of P, SH and SV waves in the EDA media
(a) Flat view; (b) Top view
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