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A method of testing the S-wave velocity of the core
samples in laboratory

GUO Jian, QIAO Wen-xiao, CHE Xiao-hua, DUAN Wen-xing
(State Key Laboratory of Petroleum Resources and Prospecting, China University of Petroleum, Beijing 102249, China)

Abstract: Accurate measurement of the ultrasonic in different types of cores is the basis for the analysis of the acoustic
properties of the core. In general, the core samples used for the ultrasonic transmission test in laboratory are
small-sized core samples. When measuring the S-wave of the small-sized core sample, the aftershock of the compres-
sion wave, which is hard to be eliminated, may interfere with the recognition of S-wave. In this paper, a method of
adding an ‘auxiliary block’ in the transmission ultrasonic wave test is provided for measuring the S-wave velocity of the
small-sized core samples in laboratory, with which the compression and shear waves can be effectively separated to
reduce the measuring error of the S-wave velocity in the core sample and to improve the test accuracy. This paper
presents the measuring programme mentioned above and makes the analyses of several test examples. This me-
thod can also be used for measuring the S-wave velocities in general solid samples.
Key words: shear wave measurements; auxiliary block; small core
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Fig.1 Waveforms from directly measuring rock samples
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Fig.2 Schematic diagram of laboratory test equipment
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Table 1 Physical parameters of auxiliary block
K/ %/ i/ W/ Vsl Vel
mm mm mm (g/em®) (m/s) (m/s)
159.83 80.15 52.55 1.35 2638 1173
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Table 2 Physical parameters of the core

RS H & /mm KB /mm  %E/(g/em?)
1 25.70 50.17 2.53
2 25.71 50.42 2.54
3 25.70 49.69 2.55
4 25.70 50.66 2.53
5 25.71 49.33 2.52
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Fig.3 Tested waveforms with and without auxiliary block
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Table 3 Velocity measurements results of the core samples

HiT KB /mm Vs/(m/s) Vp/(m/s)
1 50.17 2790 4483
2 50.42 2793 4730
3 49.69 2807 4848
4 50.66 2800 4678
5 49.33 2744 4522
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Table 4 Physical parameters of the organic glass

H A%/ mm K ¥/mm Jiihk/g B/ (g/em’)
52.51 30.83 78.66 1.18
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Fig.4 S-wave and P-wave graphs
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Table 5 The velocity of organic glass by testing

KR BRI 2 BRI 2= Vs Ve
/mm /us /us /(m/s) /(m/s)
30.83 22.33 11.09 2780 1381
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