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Abstract ; There are differences between dynamic and static elastic parameters of shale. Thus when applied, they need to
be converted. Most experiments carried out today by both domestic and foreign scholars in testing rock dynamic and static
elastic modulus conversion are under normal temperature and pressure, without considering the influence of temperature
and pressure on the results;consequently ,the conversion results cannot fully display the mechanical properties of reser-
voirs. We studied the Wufeng-Longmaxi black shales of the Upper Ordovician and Lower Silurian in the Sichuan Basin,
conducted mechanical experiments of rock dynamic and static elasticity under different temperatures and pressures, and
analyzed the test results. The results show that:(D) when the temperature and pressure are constant,the dynamic Young’
s modulus test value is larger than that of the static Young’s modulus test,and the two have a certain linear correlation.
(2 The dynamic and static Young’ s moduli for shales are correlated with temperature and pressure. When the tempera-
ture keeps constant , the static and dynamic Young’ s moduli of shales increase with the increase of confining pressure.
When the pressure is constant,the static and dynamic Young’s moduli of shales decrease with the increasing tempera-
ture. Besides, the mechanism for the change of dynamic and static elastic mechanical parameters under different tempera-

tures and pressures was analyzed. (3) The conversion model for dynamic and static elastic parameters of shales under dif-
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ferent temperatures and pressures was established. In applying the model , whatever the temperature and pressure , the dy-
namic elastic parameter obtained can be converted into the in-situ static one,and the results are reliable. This model can
provide credible static moduli of elasticity for shale gas exploitation and hydraulic fracturing in the study area. All in all,
the research is of certain practical significance.

Key words: Young’s modulus, Poisson’ s ratio, dynamic and static elastic moduli, reservoir, shale, Wufeng Forma-

tion, Longmaxi Formation, Sichuan Basin
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Table 1 Major minerals and their contents of shales

in the Wufeng-Longmaxi Formations, Sichuan Basin
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Table 2 Physical properties of shales in the Wufeng-Longmaxi Formations, Sichuan Basin
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Fig. 1 Measurement of static elastic moduli
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Table 3 Experimental data of elastic moduli of

the standard Aluminum block
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Fig. 4 Dynamic Young’s moduli vs. static Young’ s moduli

under different temperatures and pressures
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Table 4 Parameters of prediction model for elastic and static

moduli of shales at different reservoir conditions

24 m ny E, R?
E, 0.900 -0.053 58.50 0.976
E, 2.930 0.029 27.40 0.918
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Table 6 Experimental data of elastic moduli of shale samples and the conversion results at different reservoir conditions

i WEREE,  REE,  PREE EEE O RERE WESINK ERMINRK MER0HS HRE E/
G - MPa C ik £, MPa C E,/GPa E./GPa E,/GPa GPa

1 4.98 28.20 52.69 21.00 28.80 54.46 23.30 53.78 24.99

2 4.95 29.30 52.13 34.00 31.90 53.81 22.52 53.49 26.29

3 4.97 24.98 53.30 36.00 28.60 57.31 28.43 54.88 27.52

4 4.95 24.41 51.99 36.10 27.90 56.60 24.49 53.62 26.19

5 5.02 25.01 47.43 36.20 28.30 50.55 24.75 49.04 21.66

6 4.99 24.80 59.08 36.10 27.00 60.93 29.71 60.75 33.24
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