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Slip tendency analysis of 3D faults in Germany
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• The 3D numerical-

geomechanical model from the

SpannEnD project (Ahlers et

al. 2022) provides an estimate

of the stress tensor in

Germany and adjacent areas.

• This stress tensor can be used

for the calculation of TSeff

Fig. 2 Numerical-geomechanical model
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Fig. 3 3D fault geometries

3D fault geometries were

compiled from geological models

from several federal states and

further sources (Fig. 3.)

• The stress data from the Germany model are mapped onto

the fault geometries. Assuming hydrostatic pore pressure,

TSeff has been calculated (Fig. 4. )

• NNE-SSW and NW-SE striking faults show the highest

median TSeff values (Fig. 5 a)

• ENE-WSW striking faults show the lowest median TSeff

values (Fig. 5 a)

• TSeff strongly decreases with increasing depth (Fig. 5 b)

Fig. 4 The results of the TSeff calculation shown in map view.  Selected seismic source zones 

are shown as red polygons with their corresponding ID (Grünthal et al. 2018)

• TSeff is high in the uppermost 5 km, whereas a majority of

seismic events occurs in 8 km depth

• The comparison between the seismicity rates of the seismic

source zones and the TSeff of their faults shows a good fit

(Fig. 6)

Seismicity is a crucial aspect for a

repository for nuclear waste. Seismicity

is most likely to occur on pre-existing

faults. Critical aspects for fault

reactivation include:

The reactivation potential can be

estimated as the slip tendency 𝑻𝑺𝒆𝒇𝒇,

the ratio between maximum resolved

shear stress 𝝉 and the effective normal

stress on the fault plane 𝝈𝒏′:

𝑻𝑺𝒆𝒇𝒇 =
𝝉
𝝈𝒏′
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• Stress field • Fault geometry

2. THE STRESS FIELD 3. FAULT GEOMETRIES

Fig. 1 Stress data in Germany

Fig. 5 a) TSeff as a function of fault strike; b) TSeff with depth and fault dip

Fig. 6 Boxplots of TSeff of the seismic source zones

4. RESULTS


