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Summary:

The risk of encountering unexpected geological conditions at a construction site is
inversely proportional to the level of detail and accuracy of the geological
information and complexity of the ground for the site. An “engineering geological
model” may be defined as “an approximation of reality created for the purpose of
solving a problem” (Parry et al., 2014). Fookes (1997) publicized the term ‘‘geological
model’’; later this concept was refined as “total geological history" (Fookes, et al.,
2001). Subsequently, Knill (2003) differentiated three model types: Geological
models, Ground models, and Geotechnical models. Baynes et al. (2005)
differentiated two types of geological model – conceptual, and observational – and
applied the “total engineering” process to railway infrastructure in western
Australia. A web-based interactive tutorial is available to support this method.
However, application of the concept lagged due to the effort required to
implement it effectively. Currently, improved computer capabilities permit the
economical creation of digital 3-D geological models at various scales. These
provide an effective path for the wider use of the “Total Geological History”
approach because the entire 3-D volume must be populated; areas of sparse data
or uncertainty cannot be ignored. This rigor generates debate and improved
concepts and interpretations. In Europe, applications of 3-D models have
supported geotechnical investigations for design and construction projects,
providing the conceptual framework for the development of applied site-specific,
observational, site characterization.
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