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Abstract

Seismic rock physics model was an important tool for analyzing the rules of seismic elastic varia-
tion of reservoir rock and the prediction of hydrocarbon. The existing methods seldom considered
the complex pore structure characteristics of reservoir rock when the rock physical model was
established, which resulted in some errors in the prediction results. Systematical rock physics ex-
periments were conducted on the sandstone samples of Shawan Formation of Chunguang Oilfield
in Chepaizi Area of Xinjiang Province. After determining the pore system and concentration, the
non-interaction approximation (NIA) was used to analyze the effects of porosity, pore shape and
the concentration of micro-crack to the elastic properties of the dry frame of sandstone samples.
The test results were used for calibrating the model parameters. Furthermore, a rock physical
model was established to characterize the seismic elasticity of the rock skeleton of the target re-
servoir. The results of the model were in good agreement with the experimental results. According
to the experimental results and model results, the jet flow model is used to replace the traditional
Gassmann Equation for fluid replacement, which can better explain the ultrasonic frequency test
results of fluid saturated sandstone samples.
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Figure 1. The characteristics of micro-pore structures of reservoir sandstone samples
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Figure 2. The variation of v, with confining pressure under dry condition of sample (a) and
relationship between P-wave fitting Factor and v, (b)
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Figure 3. The relationship of pore shape factor of sandstone samples in Shawan Formation of Chunguang oilfield
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Figure 5. The comparison of measured v, v; and theoretically calculated results under different pressures
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Figure 6. The procedures of seismic rock physics modeling based on porosity and pore shape
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Figure 7. The interpretation of ultrasonic experimental results
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