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Flowcharts for improving restorations following an integrated workflow of restoration and forward simulation.


    

  
    
      Fig. 5 
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Forward simulation prescribed basal boundary shape evolution derived from restoration.


    

  
    
      Fig. 7 
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Examples of the two fault triggering methods, fault insertion (a), (c) and fault seeding (b) and (d). Figures (a) and (b) show undeformed geometries with the initial conditions at fault location. Note that the fault path in (a) is used to split the continuous geometry at early stages of the simulation. Figures (c) and (d) show the model mesh after the first deformational stage of the simulation.
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(a) Restoration model for an isolated thrust structure from Niger Delta. The geometry has been obtained from Higgins et al. (2009). The horizons are numbered consistently with the reference; i.e. h1 for the model base to h11 for the top surface. Note that intra-formation fault tips have been neglected. (b) Prescribed initial porosity distribution with depth. This porosity distribution is representative of Niger Delta sediments and has been obtained from the field data published by Krueger and Grant (2011). (c) Final restored geometry after restoration of 8 formations.
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(a) Comparison of the field geometry, (b) with restoration-derived forward simulations predictions for cases using fault insertion algorithm, using fault insertion algorithm, (c) incorporating correction in the shortening and (d) without fault insertion but including correction in the shortening.
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Horizontal strain distribution in the predicted structure. Negative values stand for compressive strains whereas positive values stand for extensional strain.
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Initial geometry and boundary conditions for the Target model (not drawn to scale).
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Evolution of Target model geometry. Colours indicate the different formations.
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(a) Plastic strain contours at final configuration. The maximum plastic strain has been limited to 5 so all the strain localizations are visible but the maximum plastic strain value reached 50 (Plastic strain of 1 corresponds to 100% of strain), (b) Material grid showing the deformation structures. Major synthetic and antithetic faults are highlighted with white and black curves respectively.
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Hardening curve for sand lithology.
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