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Abstract

Tight sandstone reservoir with low porosity and low permeability has been the major location for
oil and gas exploration at present and in the years to come. Therefore, the fine evaluation of tight
sandstone reservoirs with low porosity and low permeability was a development trend and core
task for well logging. For this purpose, the research and experiment of sonic logging physical
model were carried out in fractured tight sandstone reservoirs. The research included modeling
wells and small core experiments. The modeling wells experiment was carried out by using 100
time light readout microscope (scale 1DIV/0.02 mm) to scale the fracture width (100 pm - 14 mm),
and acoustic logging transducer was applied to measure the waveforms at different fracture
widths. In the small core experiment, different porosities (3.7% - 7.5%) and different fissure
widths (30 - 500 pm) were taken into consideration, the P-wave and S-wave amplitudes were lon-
gitudinally compared in the experiment at the same time and the variation trend of wave ampli-
tude was obtained from the experiment. The experiment results showed that diminishing trend of
P-wave and S-wave amplitude attenuation was more obvious with the increase of fracture width.
Compared with the changes of the P-wave amplitude, attenuation of S-wave was more obvious.
The greater the fracture width was, the larger the attenuation coefficient of P-wave and S-wave
was. The results of physical model and numerical simulation show that waveform amplitude is
very sensitive and diminishes rapidly with the change of fracture width when the fracture width is
less than 100 pm. Therefore fracture width cannot be determined quantitatively.
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Figure 1. Model wells in laboratory flume
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Figure 2. Schematic of model well for flume experimental
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Figure 3. The crack photographs of model well
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Figure 4. The simulation results of full waveform array received on the borehole axis of sandstone 3 probe with different
sources
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Figure 5. The simulation results of full waveform array received on the borehole axis of sandstone 3 probe, stationary
sources is 14 cm
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Figure 7. Array waveform of the core group what porosity is 3.7%
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Figure 8. Summary relationship between longitudinal wave amplitude and crack width with different porosity of the five
core group
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Figure 9. Summary relationship between longitudinal wave attenuation coefficient and crack width with different porosity of
the three core group
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Figure 10. Summary relationship between shear wave amplitude and crack width with different porosity of the three core

group
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Figure 11. Summary relationship between shear wave attenuation coefficient and crack width with different porosity of the
three core group
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Table 1. Parameter list of five groups of core
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Figure 12. Contrast between the results of numerical simulation in pore medium and the results of experimental measure-
ment
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Figure 13. Relationship between sandstone crack width and wave amplitude
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