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1. Introduction

2. Goal

Based on a high amount of boring data, we created a
geological high-resolution 3D model for the near surface
underground of Frankfurt/Main. Frankfurt is located in the
northern part of the upper Rhine valley (Fig. 1). As the biggest
city in Hessen and one of the biggest cities in Germany, it is a
good example for a heavily urbanized area where a profound
knowledge of the geological setting is essential to support
urban planning by the administration. One of the newly built
urban districts is the “Europaviertel”, which we therefore
addressed within the first modelling period presented here.
The model aims to be easily expandable and adjustable for
different geological and hydrogeological questions and thus
keep various parameters such as permeability, grain size
distribution, porosity, heat conductivity, culminating in quickly
available information provided as geological maps, cross
sections and virtual drillings.

Goal of the project, is a full content
information system that includes
technical subsurface infrastructure
(sewage system, water and gas supply),
geology as surfaces (stratigraphic
horizons, faults) and volumes (solids
and voxels) as well as derivatives from
geological features (e.g. diggability,
weak construction ground). Results will
be made available through desktop
clients supporting operations like cross
sections and virtual drillings.

Fig.1: Geological overview of the upper rhine valley with the location of
Frankfurt am Main (Oberrheingraben.de)

3. Working steps
The project is created in close corporation with the Hessian
Agency for Nature Protection, the Environment and Geology
(HLNUG) which has provided the drill-hole date for the area of
interest. The data was processed using spreadsheet and database
software. More than 1000 drillings in the city area were
processed (Fig. 2) to derive a reliable set of data which can be
loaded into a 3D-modelling software and blended with other
data, i.e. geological cuts and other data like tectonic faults. For
this project “Leapfrog Geo” was the choice due to high demands
like simplified handling and excellent expandability. The
application allows to update and expand the model without
detour on other software. Furthermore, this application is able to
generate block models from parameters like the amount of
carbonate or Darcy velocity (Fig. 5 and Fig. 6). Later on, the model
will be utilized to simplify the insight in geological composition of
this densely populated area through a 3D database.
Fig.3: Exemplary cross-section of a drilling in
the current system (left) and a processed and
visualised drilling zoned by petrography and
stratigraphic epoch

Fig.2: Map of Frankfurt am Main (maps.google.de) with the drillings (red squares) used for this project

3. Preliminary results
Altogether a number of over 1000 drillings in the area of the
city of Frankfurt am Main had been processed. As a result so
far, we derived a high-resolution model of the near surface
underground which can be used to gain/derive following
information (Fig. 4):

- virtual drillings
- geological profiles/ cross-sections
- slicing (xyz)
- queries to local geological background
-maps (xyz)
-web map services (WMS)/ web feature services (WFS)

Fig.4: Picture of the 3D model (area of „Messe“)

Fig.5: Block-model regarding the Darcy velocity

Fig.6: Overhead shot of the block-model regarding the amount of carbonate

4. Conclusions
In times of digital evolution, this model is an example of steps necessary to process existing borehole data to evolve a geological high-resolution model in an urban area. The steps already done
showed a need for action to improve the handling of existing and newly recorded data. In conclusion, common action should be changed to enhance the capabilities of regional authorities to
make fitting statements referring to geological parameters and bedding conditions.

