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Lower Rhine Graben (LRG), a seismically active continental rift targeted for geothermal energy development
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Structural datasets
(TRI-Border Region DE-BE-NL)
g

» Largely compiled from legacy mining
data with a few deep wells and 2D
seismic lines where available.

» Arguably, three mechanically
significant boundaries including the
unconformities at the base of the
Tertiary, the Upper Carboniferous,
and the Variscan frontal thrust
provide stratigraphic footing for the
structural model.
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Fig. 8. Sches mau geological cross section along BELCORP-I DEKORP line 1A integrating the subsurfac l‘d'lecuon interpretation from this study (Fi; gs 4, 6) wlth
outcrop surface dip (Nordrhein-Westfalen d it, 1992) and projected borehole ion of well RWTH-1 (T Bi EGU26-7920
2010;T in-B al., 2011). 2D faul ion and w foldmg above an Ordovician claystone detachment will remain below the 22 km shortening pre i (r.d
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 HF + HTPF (jacking, mini-fracs),
borehole failures (DITF, BO)

e Focal mechanism and

expanded catalogue (rRUB,
Fraunhofer IEG)
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(inclusive)

Upper. Carboniferous Lwr. Carboniferous

Tertiary to recent

Eifel Foreland

Devonian and older...

» Fully tetrahedral FEM mesh.

» Differentiable by the 5
significant lithological
structures

e Faults are not mesh inclusive

but rather queried from the
model results !



RWTHAACHEN
Mesh blocks UNIVERSITY
(reduced)

Bottom Tertiary Lwr Carboniferous Devonian

>

EGU26-7920

sharing is

encouraged



-

TVD [m]

This study

RWTH 1 Lithostatic (Calibration)

=500 ~

—1000 A

—1500 A

—2000 A

—2500 A

@ Stress Model

‘ 8 —— hydrostatic
° ——— S, Ute Trautwein-Bruns et al.
. —— Gardner 1974 Density

L2 model fit Stress_ZZ

0 20 40 60 80
stress [MPa]

Vertical stress calibration

TVD [m]

1350

RWTHAACHEN
UNIVERSITY

Ute Trautwein-Bruns et al. 2010

1550

1750 |

1950

2150 |

2350

Pp

Shmin=0.019 MPa/m

| In situ stress measurements:

Faults:
—— Normal fault b sudyarea
- Thstfaut o
2 Strike slp fault barderine
Focal Mechanism:
#4 suike Sip (W Reverse

Q Normal @ Oblique Reverse

—— Hydraulic Fracturing  —4— Breakouts
—4— Overcoring data

Fig 1 map, L, 1994; Walter, 2007 and Vos et al 1993) showing the NW-SE trending normal faults of the Lower
Rhine Embayment and the NE-SW trending thrustsof the Variscan Mountains. The carthquake focal mechanisms (compiled ater Camelbeeck et al, 2007; Hinzen, 2003, and Dost

and Haak. 2007

etal, 2008). ap (upy dif
presents the min structura festures and e general dircton i (after Frisch and Meschede, 2007 and Verniers et
Depression, LBM = London Brabant Massif, NASZ = North Artois Shear Zone.
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Fig. 13. In situ stress magnitudes observed from borehole failure analysis. Solid black
lines mark the hydrostatic pore pressure (Pp), the vertical stress (Sv) and the derived
trend of minimum horizontal stress (Shmin =0.019*TVD) and maximum horizontal O]
stress (SHmax =0.038*TVD).

_structures_Europe_EN.svg, retrieved on 06.10.2009)
a1, 2001). URG = Upper Rhine Graben, HD = Hessian
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Tertiary to recent

Upper. Carboniferous =

Lwr. Carboniferous
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Magnitude Principal stresses for Lower Carboniferous
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