Critical Refractions
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Figure 2-16 A wave that strikes an imier.
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ing upwand at velocity V,. This wave generally is refemed 10 as the head wave, and any of
its rays also are a the critical angle (Fig. 2-16).
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8, = sin '| ‘LJ (2-27)

As before, i

s trivial to prove that this gencral form also holds for all cases of refraction
such as refracted shear waves produced by incident compressional waves.
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Figure 2-17  (a) Incident, reflected, and refracsed rays. (b) Increasing 8 results in a criti-
cally refracted ray, (c) Increasing @ still further produces total reflection.
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Figure 2-20 Generalized diagram illustrating ray paths for waves included in Table 2-4.
Included are the direct wave, reflection, critical refraction, the air wave, and ground roll. All
waves are compressional with the exception of ground roll
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Distance versus Time (Wavelets)
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Energy Loss: Spherical Spreading

Energy Loss: Absorption
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Energy Loss: Splitting

However, if P-wave incidence is normal to the interface, the equations reduce to a
very simple form. No S-w. are generated under normal incidence. The ratios of the
amplitudes A are

Ag _ p2Y - PV Aw _ _ 20V (2-29)
A Y+ Y A pY + W

where the quantities are as diagramed in Figure 2-24, These equations often are shortened
to the form

(2-30)

A 4+ 3Z A T+ 7
where Z, = pV, and Z, = pV,
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Reflection Coefficients

TABLE 2-7 Reflection Coefficients for P-wave at Nermal Incidence

Density (g/em3}—layer | 2.00 ZI 3000
glem3)—lay 2.60 72 1700

Energy fraction reflected 0.35
Energy fraction refracted 0.65

Reflection Coefficients




Seismic Sources:
Energy and Frequency
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Figare 226 A comparison of relative energles and frequency coment for shotgun and
weight-drop seismic sources.

Seismic Sources: Energy

[ T —— [t
_:| Themen (114 g

sarce {wesgh deop)

7.3 by b fweighe doop)
Spark e {101 k) sparioes}
""" T 3006k (uibonced)

0% a7 w® 0¥ a0

Helative energy
Figure 3-27 A plot of relative energies from various sources desormined usder sniform
conditions 3 an experimental site. Based on isformaiion in Miller e al. {1986, p.
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Geophone: Response Curve
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Frequency Spectrum: Filtered
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Figure 233 Frequency spectrum sampled by combination of 100-Hz geophane and 200-
Hz filter.
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Figure 2-M4  Effect of filtering on relative energies for frequency spactrum produced by £
gauge shotgun swrce. Based on dota in Pullan and MacAulay (1987,
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