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Characteristics of P-wave and S-wave velocities and their relationships

with density of six metamorphic kinds of coals
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Abstract A lab ultrasonic measurement of six metamorphic kinds of coals was conducted under
25C and 0.1 MPa condition. And then some phenomena were concluded as follows: There are
better linear correlations between pressure wave (P-wave) velocity and density, shear wave (S-
wave) velocity and density; and the correlation coefficients of strike, dip and vertical directions
are different and decreasing. Also there are positive linear correlation between P- and S-wave
velocity in the same direction. However, there are great difference between velocities of different
directions, especially in the strike and the vertical direction. The average anisotropy is about 0. 1
and even more. Through comparing and analyzing the measured values with the estimated values,

according to Gardner and Castagna formula, a non-tolerated error was found, which means that
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these two experience formulas cannot be applied to coal, and a suitable coal formula should be

used in coal seam seismic exploration.
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Table 1 Coal samples under testing
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Fig. 2 Diagram of digital pulse sonic testing system
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Table 2 P-wave velocity of coals tested in lab

D
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v, V. (g+cm %)

A 2108 1937 1704 1.15

2383 1935 1781 1.28
c2 2153 1989 1959 1.35
Cl1 2235 1889 1629 1.38
D 2183 1986 1770 1.24
E 1959 1634 1479 1.4
Fl 2522 2437 2190 1.51
F2 3047 2969 2757 1.73
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Table 3 S-wave velocity of coals tested in lab

BT Vm + 571

Vo Ve V.HMHE V., V. V,3HHE V., V., V.4l
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F2 1612 1605 1609 1516 1492 1504 1352 1308 1330
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Table 4 Anisotropy of P- and S-wave velocity
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P 11 20.5 9.6 11.7 16.5 11.7
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Table 5 Comparison between P-wave velocities tested in lab and estimated with empirical formulas
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Table 6 Comparison between S-wave velocities measured

in lab and estimated with empirical formula
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