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RESULTS FROM THE GEOLOGICAL SURVEYS
CARRIED OUT IN THE BURE LABORATORY’S DRIFTS
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After the government’s authorization to build and operate an underground laboratory, Andra started the
investigation works in November 99 on the Meuse/Haute-Marne URL site.

The Meuse/Haute-Marne URL is located at the border of the Champagne-Ardenne and Lorraine regions,
on the township of Bure (Delay, 2007) in the Callovo-Oxfordian (Upper Jurassic) clay-rich rock. At this
place, the layer is about 135 m-thick and lies at a depth of 417 m to 552 m.

The construction of the underground installations started in August 2000 with the sinking of the main shaft
and the first phase of diggings was completed on the 27th April 2006 when it linked up with the south
drift of the laboratory.

The laboratory consists in two vertical shafts crossing the 505-m thick sedimentary cover and two levels
of experimental drifts dug in Callovo-Oxfordian (argillites) formation.

The first experimental drift dug at -445m with a drill-and-blast method with steps of 2.4 m. The
technical and experimental drifts at the main level (-490 m of depth) were dug with a hydraulic stone
crusher (Brokk).

The aims of the geological surveys carried out during the drifts digging are to observe the lateral variation
of the lithology, if there is one, to confirm the absence of fault and the geometry of the argillites formation.
These works should also allow to characterize the natural or inducted fracturing (EDZ - Excavation
Damaged Zone) induced by the digging by a sedimentary and structural follow-up.

The EDZ characterization has been established from the geological survey of the drift face and sidewalls
carried out from 1 to 5 meters in the drifts, and completed by the structural analysis of the cores of the
boreholes drilled for the experimentations’ equipments.

GEOLOGICAL FOLLOW-UP OF THE DRIFTS DIGGING

After the safe kipping of the front, the geological team (4 people) goes down to carry out the survey which
consists in a lithologic and sedimentary mapping, a structural survey for the understanding of joints
distribution and EDZ characterization, and a shooting of the drift face with stereoscopic pictures to keep
a view of the complete wall.

The allowed time to carry out the complete geological survey (installation and mapping) was about 4 hours.

MAIN GEOLOGICAL RESULTS

No lateral variation of the lithology was observed over the 250 m-extension of the laboratory. The follow-
up of a little level with a strong bioturbation allowed to confirm the dipping of the argillites formation
which is about 1.5° toward the NW.

No tectonic event was seen during the geological follow-up of the drifts or boreholes drilled from the drifts.
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The cross-checking of the observations (Proudhon 2006) carried out at different scales – during the drift
digging, from the cores analysis of boreholes drilled around the drifts and from the slot cutting the GKE
gallery – allowed to define the tri dimensional extension of the EDZ around the drift.

The geological observations on the drift working face showed that the fracturing observed came from the
excavation. The observations in boreholes quantified the extension of the fracturing around the drifts and
the structural survey carried out in a slot allowed to characterize the extension of the fracturing in the floor.

The excavation of the horizontal drifts induced two main types of fractures ahead of the excavation front:
herringbone shear fractures and vertical fractures. But these fractures are not systematically observed on
the working face; the geological follow-up showed that the fracturing pattern depends on the digging speed,
the time to place the support and the direction of the galleries.

The herringbone shear fractures are symmetrical to a horizontal plane crossing the gallery. The pattern is
oriented towards the front face with a dip of approximately 40-45° (Armand 2007). Vertical and oblique
fractures which form beyond the herringbone fractures stop at them. They are oriented at a low angle (10°
to 30°) with respect to the wall.

Herringbone shaped fractures were also observed on drill-cores from one horizontal borehole parallel to
σH.

This kind of “herringbone shaped” fracturing has been also observed in the Mol URL, on the drift wall
and on cores (Wileveau 2007).

From the geological follow-up of the drifts and the cores, the following observations can be made on the
extension of the disturbed zone around drifts:

– The “herringbone” sheared fracturing on the drifts faces is more or less developed according to the
digging method and the direction of the drifts,

– The extension around the galleries is more developed (between 2 and 2.5 m at the vault and at the
floor) in the drifts oriented N155°E parallel to the maximum horizontal stress σH than in the drifts
oriented N65°E parallel to the minor horizontal stress σh (≈ 1.0 m).

The resin injection in boreholes allowed characterizing two kinds of fracturing:

– Fractures filled with resin, present in the first meter from the wall, which are extension fractures and
which can be relayed between them in a conjugate way,

– Oblique or horizontal fractures no filled with resin, found over several meter from the wall. The struc-
tural analysis confirmed that there is a shared fracturing.
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