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A capability to permanently seal any fluid flow-paths in bedrock is needed to ensure the long-term safety and effectiveness of many
underground activities. Cementitious materials are commonly used as seals, however these materials unavoidably undergo physical
and chemical degradation. To solve these problems, a durable sealing method using ‘concretion-forming resin’ (Conseed®) has been
developed by learning from natural spheroidal calcite (CaCO;) concretion formation that often leads to fossil preservation in intact
rock. The seal forms due to calcite super-saturation caused by ions released from ‘Conseed®’ reacting with groundwater constituents.
The sealing capability of the developed resin was tested by in-situ experiments involving sealing of flow-paths developing in an EDZ
and fault zones in Neogene mudstone in an underground research laboratory (URL), Hokkaido, Japan. All data from the in-situ
experiments showed a rapid decrease in the hydraulic conductivity down to almost 1/1,000 of the initial permeability due to calcite
precipitation over a period of a few years. The seal self-healed rapidly even after physical damage caused by earthquakes initially
increased the permeability of previously sealed rock.
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Fig.1  An example of spherical concretion containing well-
preserved mud-crab. ca.16Ma from NY. (courtesy of

Mizunami Fossil Museum)
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Fig.2 Concretion-forming resin (Conseed®). Two types
Conseed® developed and applicable for usage.
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Fig.3 Layout of in-situ evaluation experiment of

durable sealing by Conseed®.
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Fig.4 Monitoring of hydraulic conductivity in EDZ after

Conseed® installed.
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Calcite filling on EDZ fracture surface.

Fig.5 SEM photo-micrographs of calcite fillings distributed
in EDZ fractures.
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Fig.6 Monitoring of hydraulic conductivity in fault zone
after Conseed® installed.
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Fig.7  Calcite fillings distributed in fault gouge.
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