SandstoneSim

Overview

SandstoneSim provides two options for creating
computer-generated sandstones. The option is a
process-based simulation similar to models
developed by others (e.g., Oren and Bakke,
2002; Keehm et al., 2001). The second option is
direct generation of a voxel image based on a set
of target morphological statistics.

Algorithms

The process-based model begins with a particle-
scale description of a granular material. The
consolidated sandstone is then created by
simulating diagenetic processes such as
compaction and cementation. Traditionally,
sphere packings are used as the base
unconsolidated material. However, computer-
generated packings of non-spherical particles
and/or particle-scale data sets obtained from
tomography images of real sands may provide
better starting points.

An advantage to using computer-simulated
packings for the process-based models is that
much larger data sets can be used (tens or
hundreds of thousands of particles), provided
that the subsequent flow simulation and/or
network generation steps do not require the
structure to be voxelized. In contrast, data-sets
obtained from tomography of real sands are
generally much smaller (in terms of particle
numbers), but they capture the
morphologic complexity found in
real materials.

Either approach provides a valuable
complement to direct imaging of real
sandstones because they provide the
opportunity to study the
consequences of different diagenetic
processes on structure and transport.

The other option for generating
computer-simulated sandstones
involves direct generation of voxel
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images using a simulated annealing algorithm
(see the description of the MembraneSim
program.) Using this approach, target statistics
are obtained from a real material. The simulated
annealing algorithm can then be used to realize
different structures (with equivalent statistics).
Alternatively, the target statistics can be
manipulated to create a variety of structures.

Examples

The process-based model is at a preliminary
stage of development. Figure 1 is an example of
a structure obtained using a sphere packing as
the base material. Figure 2 is a computer-
generated voxel image, for which the target
statistics were taken from a real material (see
Thompson et al., 2005).
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