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Figure 1: Sketch of a guided wave propagation. Vertical scale exaggerated.
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Normal modes!

Figure 2: Typical marine common-shot gather (Wang et al., 2016).
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Figure 3: Sketch of a guided wave propagation. Vertical scale exaggerated.
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Figure 4: Estimated phase velocity dispersion curves (Hatchell and Mehta, 2010).
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Period equation: group velocity

Group (envelope or modulation) velocity:

dw
U= T
Solving the period equation (5),
U= Uw).
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Figure 5: Frequency analysis: group and phase velocity dispersion (Landrg and Hatchell, 2012).
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Normal modes

Signal or noise?

» Shallow marine sediments characterization,

» Better denoising.
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Orthorhombic media?

» Anisotropic symmetry class,
- V=V(a,0),
— 1x P-wave, 2x S-waves,

» Three mutually orthogonal planes of mirror symmetry,
» 9 (nine) independent parameters + density,
» Suitable for description of fractured (and layered) rocks.
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Orthorhombic media!

Figure 6: Fractured sandstone: orthorhombic symmetry.
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Orthorhombic media

Hooke's law

O = Ce, (3)

stress tensor strain tensor stiffness tensor
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Motivation

» A classical problem with a practical potential:

» VTl is a feasible model?,

» Sub-vertical fractures in gas-hydrate bearing sediments?,
» Intersecting fracture systems*,

» 15% azimuthal anisotropy®.

2| andrg and Hatchell (2012); Skopintseva et al. (2013)
3Lee and Collett (2009); Cook et al. (2010)
*Sriram et al. (2013)
®Kumar et al. (2006)
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Figure 7: Sketch of a guided wave propagation. Vertical scale exaggerated.
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Figure 8: Sketch of a guided wave propagation. Vertical scale exaggerated.
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Period equation

Elastic orthorhombic media: phase velocity

Ivanov and Stovas (2017):

Discussion and conclusion
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p/pw = 1.56, V,, = 1.485 km s=1, H = 0.075 km.
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Group velocity vector:

dw
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Steering angle:
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Period equation

Group velocity

Figure 10: Schematic of the phase and group velocity vectors relation (horizontal plane).
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Figure 11: Phase (- - -), radial group (—), and tangential group velocities.
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Conclusions

» Period equation in orthorhombic media,
» Ellipsoidal approximation,
» Group velocity vector,

» Potential use for water-bottom sediments characterization.
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