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Objective Stress in the upper crust The SpannEnD project
The assessment of the geomechanical stabi- Several methods are used as stress indicators, that provide in- SpannEnD stands as an acronym for “Spannungsmodel Endlagerung Deutschland” and is g
lity of an underground facility is a challen- formation on the orientation, regime and magnitude of stres- recently started collaborative research project of three German research institutions, funded
ging task in particular for a deep geological ses in the crust. However, these data are sparse, unevenly dis- by the BMWi. It aims the spatially continuous prediction of the 3-D stress tensor in Germany
repository for high-level radioactive waste, tributed and incomplete as they do not provide all six indepen- by means of a geomechanical numerical model. Independent on future host rock decisions,
where long-term stability for one million  dent components of the stress tensor. Interpolation or extrapo- the model will focus on the basement structures and the sedimentary basins altogether. The
years Is requested. The rock will undergo lation of such data is quite common, but discontinuities and in- all-German model has the advantage to take large-scale geological structures as well as first
stress changes due to endogenic and exoge- homogeneities have a strong impact on the orientation and and second order stress sources into account. To ensure reliability, such a geomechanical-nu-
nic processes, which will affect the overbur- magnitude of stresses. Geomechanical-numerical modelling merical model has to be calibrated on in-situ stress data. Therefore, the project will be the
den and horizontal stresses likewise. To allows representation of these features to estimate the full starting point for a comprehensive database for the available contemporary stress magnitu-
assess If these stress changes will evolve stress tensor continuously in the 3-D space. These physics-ba-de data. To take different measures of quality between the methods into account, a quality
Into a critical stress state, knowledge of the sed stress predictions facilitate detailed insight into the present ranking system shall be part of the development. Furthermore, geomechanical numerical
contemporary in-situ stress and potential day stress state plus potential future changes that may be ex- modelling tools will be further developed, e.g. to allow a fast and automated calibration pro-
future stress changes are a pre-requisite pected within the next million years from tectonic shortening, cess as well as the derivation of boundary conditions from regional models for local site
during the site selection process. Ice ages or mass redistributions which could lead to failure. models, which will be essential during the site selection process.
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Figure 1. Sketch of the general workflow to prepare thestress magnitude data is essential. A database containing strgss
geomechanical model for Germany (modified from Reiter & Heidbachmagnitude data for Germany will be prepared. The final mode
2014). The model is based on model geometry, material propertiescenarios are used for interpretation or later on as boundary
variable displacement boundary conditions and an initial stress stateconditions for local models. a) J,.c orientation based on first
Preparation of the structural model will be done in collaboration 2-D-Models to test define an appropriate extend of the model and
between TU Darmstadt and KIT Karlsruhe. The numerically modelledssociated boundary conditions, which form the basis for th
total stress tensor is calibrated on model- independent in situ stressD-Model. b) Example of model results for scenarios. The
data until the model fits the calibration data. For this purpose, the end-members show the Regime Stress Ratio (RSR) and the latgral
database of the World Stress Map (Heidbach et al. 2018) will be usedtress anisotropy (Swax /Shmin) @S @ measure of the stress stat
To limit potential scenarios to a reasonable number, availability of(Ziegler et al. 2016).

Figure 2. Stress map of Germany (Reiter et al. 2016)
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