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Abstract: A method for transforming the ultrasonic velocity of the drilling core to the seismic velocity of the
corresponding strata beneath the surface was proposed. According to the rock type, the ultrasonic velocity of rock

blocks is converted to the seismic wave velocity using different conversion coefficients, and the velocity is
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modified using an empirical equation, considering the effects of water saturation, temperature and pressure. The

seismic wave velocity of rock body is obtained from the seismic wave velocity of a rock block, by using the

integrity coefficient K, of rock mass and the volume joint number J, of rock body. To testify this method, 5 drilling

cores were chosen from the polymetallic deposit in Huayangchuan, and the ultrasonic velocities of the samples

were measured and converted into the seismic velocities according to the method. Comparisons indicate that the

two sets of velocities are very well correlated in terms of the depth change.

Key words: rock mechanics; rock exploration; ultrasonic velocity; seismic velocity; drilling core; underground

medium; wave velocity conversion
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Table 1 References of conversion coefficient range of

common lithologies
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Table 2 References of approximate proportion of water
saturation wave velocity relative to gas saturation

wave velocity of common lithologies
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Fig.2 The relationship of the drilling core with the rock cube
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Fig.12 Comparisons of seismic wave velocities obtained by

two methods for five drilling holes
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Table 5 Correlation coefficient » between the seismic wave
velocity obtained by this method and the underground
medium wave velocity by seismic wave background

noise imaging method for each drilling hole
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