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Introduction
The physics model describes the quantitative relationship between the physical parameters and elastic parameters of reservoir. It’s accuracy influence the precision of seismic interpretation and log interpretation in directly. The shale reservoir in Fuling is characterized by high TOC content, poor percolation ability and complex pore structure. The value of velocity anisotropy for shale is relatively high, act as high anisotropy reservoir. Conventional isotropic rock physics model which assume all pores have the same aspect ratio are not suitable for shale reservoir any more. Thus by using the result of digital analysis of cuttings’ micro-morphology, analyzing the component of mineral, development condition of pore with different aspect ratio, distribution of TOC in shale. We establish a new physics model which can characterize shale’s physical property in this paper, Using this model, we can get the curves of longitudinal wave speed and shear wave speed vary with the depth of well. Forecasting the changes of lithology, determining the current drilling horizon. Calculating the transversely isotropic elastic coefficient matrix of reservoir at different depth. The lower limit of safety drilling fluid density based on anisotropy is obtained to guide the safety and high efficiency development of shale reservoir. 
Methodology
The energy spectrum analysis and scanning electron microscope test are implemented at the same time to offer the mineralogical data and tectonics data in the same scale. Establishing the equivalent model of rock matrix by Voigt-Reuss-Hill model, adding the pores with different aspect ratio(0.1<a≤1) to the model by self-consistent model. After iterative algorithm, adding the microfissure(a≤0.1)to the model by Eshelby-Cheng model. According to the high resolution secondary electron scanning plot, the TOC is mainly distributed in primary intergranular pores, pore morphology determines the morphology of the TOC.Adding the TOC to the model by using the Brown-Korriga solid replacement theory to fill the pores. The transversely isotropic rock skeleton physics model is established.
Results 
Samples are coming from Fuling district, cutting from eleven layers of three drilled wells. Their physics models are established using the above method. The error between theoretical wave velocity calculated by the model and the measured ultrasonic wave velocity tested in the laboratory are shown in the figure 2.The anisotropic engineering parameters of shale are calculated by this model. Combing with the anisotropic formation circumferential stress calculation model, analysing the borehole stabilization of horizontal well in target reservoir (figure 3).
Discussion
The error of model decreases significantly with the orientation addition of microfissure and TOC. The calculated result agree well with the experimental result accurately, the residual error is mainly concentrated in 10%, which is related to the different size of sample used in these two experiments. The samples used in microstructure analysis are an order of magnitude smaller than the samples used in velocity measurement. Parameters are calculated by anisotropic model, using them to analyse the horizontal well hole stability of shale reservoir in Fuling district. The result shows that the safety concentration of drilling fluid should be above 1.15g/cm3
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Figure 1: (a) The Pore Structure Characteristics of Longmaxi Reservoir and (b) The Occurrence State of TOC in Longmaxi Reservoir
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Figure 2: The Calculated P Wave Velocity vs The Measured p Wave Velocity of Shale Figure 3: The Critical Regions Distribution due to Different Mud Weight
Conclusions
In this paper we established a physics model which is suitable to the shale reservoir in Fuling district. This model takes into account the mineral composition, the multiple pore structure, the directional alignment of microfissure, the content and the occurrence state of TOC. The rock physical parameters calculated by this model is consistent with the measured result, which are also applied in analysing the borehole stability of horizontal well in Fuling district, These parameters have important significance for the reservoir evaluation, the judgement of sweet spot. the selection of drilling design parameters.
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