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Table 4.2 Examples of P-wave velocities

Material Ve (m/s)
Air 330
Water 1450—-1530
Petroleum 13001400
Loess 300—-600
Soil 100—-500
Snow 350-3000
Solid glacier ice* 3000—4000
Sand (loose) 200-2000
Sand (dry, loose) 200—-1000
Sand (water saturated, loose) 1500—-2000
Glacial moraine 1500-2700
Sand and gravel (near surface) 400—-2300
Sand and gravel (at 2 km depth) 3000-3500
Clay 1000--2500
Estuarine muds/clay 300—-1800
Floodplain alluvium 1800—-2200
Permafrost (Quaternary sediments) 1500—-4900
Sandstone 1400-4500
Limestone (soft) 1700—4200
Limestone (hard) 2800—-7000
Dolomites 2500—-6500
Anhydrite 3500-5500
Rock salt 4000—-5500
Gypsum 2000-3500
Shales 2000—-4100
Granites 4600—-6200
Basalts 5500-6500
Gabbro 6400—-7000
Peridotite 7800-8400
Serpentinite 5500—-6500
Gneiss 3500-7600
Marbles 3780-7000
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Total travel time is:
Tsg =Ts4 + Typ + T (1)
where:
Tsy = Ty = z/(V, cos i) (2)
T, =(x—2ztani)/V,. (3)

Substituting expressions (2) and (3) into (1), we obtain:
Tse =z/(V, cosi)+ (x—2ztani)/V, + z/(V, cos i)

which simplifies to:

Tse =(1/V,)x + 2z (cos i )/V,. (4)
Tse = x(sini)/V, + 2z(cos i )/V, (5)
or
Tse =x/V, + 1 (6)
where
L= ZZ(V‘; - V%)UZ/VL V, (7)
z=4( ViV, 2(V5 - VY2 (8)

Remember that sin i, = V| /V, (Snell’s Law), and hence:

cos i, = (1 — V2/V3)Y2 (from sin? 6 + cos* 0 = 1).
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The total travel time Ty, in an n-layer case is given by:

n--1
Tge =x/V, + Z [(2z;cos0,)/V,]

i=1

wheresin 0. =V, /V,_ .

Note that 0, are not critical angles except for 0__ | .
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Tpcp = (xcosa)/V, +[(z, + zy)cos i ]/V;
tq=X [ sin (()c +a)]/V, +t, where 1, =2z, (cos0,)/V,.

t,=x[sin(6, —)|/V; +1, where t, = 2z, (cos 8.)/V, .
ty=x/Vy+1t,, where V, =V, /sin(0, + a)

t,=x/V,+ 1, where V, =V, /sin(0_, — a).

V, =(Vg + V,)/2.
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