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“Geoscientific research” performed at the Tono Geoscience Center is developing site investigation,
characterization and assessment techniques for understanding of geological environment. Their
important themes are to establish a methodology for analyzing uncertainties in heterogeneous
geological environment, and to develop investigation techniques for reducing the uncertainties
efficiently.

This study proposes a new approach where all the possible options in the models and data-sets that
cannot be excluded in the light of the evidence available, are identified. This approach enables
uncertainties associated with the understanding at a given stage of the site characterization to be made
explicitly using an uncertainty analysis technique based on Fuzzy geostatistics. This, in turn, supports
the design of the following investigation stage to reduce the uncertainties efficiently. In the study,
current knowledge had been compiled, and the technique had been advanced through geological
modeling and groundwater analyses in the Tono area.

This report systematized the uncertainty analysis methodology associated with the characterization
of the geological environment, and organized the procedure of the methodology with the application
examples in the study. This report also dealt with investigation techniques for reducing the
uncertainties efficiently, and underground facility design options for handling geological uncertainties
based on the characterization of the geological environment.

Keywords: Tono Area, Geoscientific Research, Fuzzy Geostatistics, Evidential Support Logic (ESL)
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The water inflow into tunnel/shaft without grouting was calculated as follows:
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And the water inflow into tunncl/shaft afier grouting was calculated as follows:
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Here it is assumed that the shaft forms the inner well and the grouted zone forms an
outer well.

In the equations Q = inflow [m s). K = hydraulic conductivity (m/s), K; = hydraulic

Characterisation tunnel, ~ | conductivity after uouun' (m/s), L = length of the leaking section (m),
main investigation level T (=KL) = transmissivity (m’/s), T; (=KiL) = transmissivity after grouting (ms),
(z= -420m) S H = groundwater pressure expressed as the height of the water column (m),

S = -.H‘_/ R,=radius of the tunnel/shaft (m), Ry = influence radius of the flow (m),

t = thickness of the grouted zone (m), & = skin-effect.

Lower investigation level
(z= -520m)
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General layout of the Aspi HRL. The total length of the tunnel is
3600 m. The first part of the tunnel was excavated using the drill-and-blast
technique. The last 400 metres were excavated by a Tunnel Boring Machine
(TBM) with a diameter of 5 metres. The underground excavations are
connected to the Aspi Research Village, containing offices, stores, hoist and
ventilation building, by a hoist shaft and two ventilation shafts.
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