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Fig.1 The producing equipment and outline dimension drawing of man-made rock samples
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Tab.1 The parameters of artificial samples containing illite

AR AR H+ FLmEEI O REES REMNE R

i /H 5 /% /t /h /h

11-24-1 100~200 FFRIA 5 2.0 0.5 17

11-24-2 100~200 FFRIA 10 2.0 0.5 17

11-25-1 100~200 B 15 2.0 0.5 17

11-25-2 100~200 HFRA 20 2.0 0.5 17

11-26-1 100~200 R 25 2.0 0.5 17

11-26-2 100~200 FFRIA 30 2.0 0.5 17
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Fig. 2 CT images and their gray distribution histogram
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Tab. 2 Elastic and physical parameters of the components of rock™-?%-
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Fig. 4 Clay content versus porosity for rock samples
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Fig. 7 P- and S-wave velocity with porosity fitted by equation (7) under normal and dry conditions
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Fig. 9 Shear modulus G and bulk modulus K versus porosity under normal and dry

conditions for rock samples containing different clay
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Experimental investigation on the influence of water on P- and

S-wave velocities and elastic parameters of argillaceous sandstone

ZHONG Jiang-cheng', ZHAO Yang', REN Wei-guang', CHEN Chao-fan', ZHOU Hong-wei'" *

(1. School of Mechanics and Civil Engineering, China University of Mining and Technology (Beijing), Beijing 100083, China; 2. State
Key Laboratory of Coal Resources and Safe Mining, China University of Mining and Technology (Beijing) . Beijing 100083, China)

Abstract: Water has a great impact on the P- and S-wave velocities and elastic parameters of oil and
gas reservoir containing different clay minerals. In order to study this effect, three sets of artificial
argillaceous sandstone samples (montmorillonite, illite and illite/montmorillonite mixture) with
different clay contents (volume fraction) were made under the same conditions. The P- and S-wave
velocities were measured successively under normal, saturated and dry conditions respectively, and
porosity was calculated under the artificial rock sample filling distribution model. Firstly, the
rationality of experimental data of artificial rock samples was verified by Gassmann model combining
with the critical porosity model. Then, the main factors affecting wave velocities and elastic
parameters of rock samples were determined. Under its control, the P- and S-wave velocities, shear
modulus and bulk modulus of normal and dry rock samples were compared and analyzed. Results show
that the influence of water on P- and S-wave velocities and elastic parameters is small for rock samples
containing illite. The larger the degree of porosity, the smaller the influence is. However, for rock
samples containing illite/montmorillonite mixture, the influence of water is great. The P- and S-wave
velocities and elastic parameters of rock samples after immersion become smaller obviously, which
indicates that the microscopic pores of montmorillonite can not be ignored after water absorption and
expansion.

Keywords: clay; artificial shaly sandstones; porosity; P- and S-wave velocities; elastic parameters



