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to detect fractures in very low permeable crystalline rock
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PN d A. Tunnel and GPR experiment design B. GPR fracture model and borehole siting
P i Study area
TR horehole « Location: Tunnel (410 m depth) at the Aspd Hard Rock Laboratory, Sweden
 Prior knowledge: 42 2-m deep boreholes
2 eo% « EDZ*: 0.5 m of floor sawn off to remove blasting-induced fractures
% w@%/ » Transmissivity: 2.2-7 101 m2.s'1
WS, e - Manual choice of reflections: 17 sub-

GPR* experiment design g

« Methodology: Surface-based acquisition with parallel profiles covering 3.4 m
X19m

& *  Frequencies: 160, 450 and 750 MHz
-+ Data sampling: 0.023 m

8 + Profile spacing: 0.10 m (160 MHz) and 0.05 m (450 and 750 MHz)

 Profile number: 34 (160 MHz) and 69 (450 MHz)

 Depth investigation: 10 m (160 MHz), 8 m (450 MHz) and 5 m (750 MHz)

* EDZ: Excavated Damage Zone; *GPR: Ground Penetrating Radar

horizontal + 3 sub-vertical fracture planes
 Three 9.5 m deep boreholes drilled after
choice of reflections (BH1, BH2, BH3)
9 "“GPR fractures” crossing the boreholes

Fine-grained granite
Aspé diorite
Avré granodiorite
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® Boreholes z-axis === Borehole intersection
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A. Comparison with borehole data B. Comparison with statistical model
» Nature of the GPR reflections » Fracture detection ability of the GPR in terms of fracture orientations and sizes
B.1 3D statistical model
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