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a CERN FCC- UNIGE joint project

SCOPE OF WORK

For the design of FCC trajectory, a full understanding of the subsurface geology that will be crossed
by both the tunnel and the access shafts is required.

Objective: A detailed knowledge of the regional rock

composition and structural elements such as fault of the subsurface and the hydrogeological
characteristics of the area across the FCC trajectory.

This project has two goals:

) establish a Geographic Information System (GIS)-based subsurface data set and data base
architecture in support of the feasibility and execution of the FCC tunneling work

Il) establish a consistent high-resolution 3D geological model, supported by quantitative
geological analytical investigations along the FCC trace aimed at predicting geological
features and possible risks in support of tunneling design, planning and execution.
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FCC TRAJECTORY in the orographic context
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SUBSURFACE DATA BASE
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Boreholes data and classification
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Boreholes data and classification
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3D Geomodel dataset

e Deep boreholes
with associated
wireline data

2500 km of 2D
seismic lines are
available in the
area —a large
majority were not
acquired and are
not reprocessed
for shallow depth
Interpretations

» French seismic

« 70’s seismic

« 80’s seismic

» 2015-19 seismic
» 2017 reprocessed
« 2021 3D seismic
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Data reliability
along the FCC
trace:

e Top Molasse
well data
points

e Strong well
control in
Geneva area
compared to
Bornes
Plateau.
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FCC traces
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3D Modelling: Focus North ,{ | :
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2 Key surfaces in the 3D geological model
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Interpolated and depth-converted top limestones (Cretaceous)

Mostly based on boreholes interpolation. High  layer. Mostly based on 2D seismic due to few borehole
uncertainties when based on seismic only. penetrations.
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FCC trajectory sensitivity tests

7 different trajectories have been evaluated and geological
uncertainties/risks identified and assessed.

This led to the selection of a trajectory (31.10):

Azimuth, inclination and rotation of the FCC ring is tested and
geological parameters extracted (depth from surface, thickness
Quaternary, Molasse, depth Limestones, etc).
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FCC TRAJECTORY in the orographic context
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Geological Uncertainties vs DATA QUALITY -

Example of different seismic processing resulting in very different
reflector architecture and hence geological interpretation.

Courtesy of GER SA
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Uncertainty & Risk of HC occurrence
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Conclusions

e The FCC data base has been completed and will
serve as the basis for future engineering planning
work
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e 3D geological model to date provides a solid
knowledge framework based on all available data
known to date, highlighting the different
lithological and structural heterogeneities crossed
by the planned trace of the FCC tunnel.

e The model allows the visualisation of the
subsurface conditions known to date in the areas
of high geological uncertainty identified enabling
to take informed decisions during the
forthcoming geotechnical and seismic
investigation campaign which will take place
across the French and Swiss border.
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Perspectives

e FCC subsurface data base will be managed by
UNIGE and updated with new information | f . 35 ez
acquired over the years to come * '

e Following this investigation campaign, the
geological 3D model will be updated with the
new acquired data and will therefore provide
more accurate view of the subsurface.

e This 3D model represents therefore a practical _ austermary. [ ol
working tool which will support the FCC projec B e Ui N P
throughout the different phases of tunnelling
design, planning and execution.
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Hydrogeology
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Geological cross section along the FCC
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