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Figure 2. Secondary electron images of the trabecular bone following the removal of sparry calcite by light
acetic acid treatment revealing exceptionally well-preserved soft tissues. (A to C) Represent collagen fibres” with
increasing magnification. (D to F) Reveal RBC-like structures with increasing magnification.

Chloe et al. 2017 Scientific Reports
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The grouting challenge

Fracture transmissivity
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“Holy grail” of grout:
sealing properties that improve over time

Sealing weakens

Sealing strengthens

Hardened Time

Injection
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communications engineering

Article

Post-earthquake rapid resealing of
bedrock flow-paths by concretion-

forming resin

3

https://doi.org/10.1038/544172-024-00216-1

% Check for updates

Hidekazu Yoshida ®'' 7, Koshi Yamamoto', Yoshihiro Asahara @2, Ippei Maruyama®®, Koichi Karukaya'*,
Akane Saito®, Hiroya Matsui®, Akihito Mochizuki®, Mayumi Jo°, Nagayoshi Katsuta’, Ayako Umemura' &

Richard Metcalfe ®°

Many underground activities may require reducing or preventing fiuid flows through bedrock, e.g.,
sealing of site investigation boreholes, underground tunneling, hydrocarbon field abandonment, and
nuclear waste disposal. Cementitious materials such as grout are commonly used for bedrock flow-path
sealing, however conventionally used these materials unavoidably undergo physical and chemical

B BET 2 —S AR A |

Here, we report a more durable sealing
om natural calcite, CaCOg, and spheroidal
/ paths next to a tunnel in an underground
low paths were initially sealed rapidly, then
»elow the underground research laboratory
eated rock mass rapidly recovered its very
nd healing.

Yoshida et al. (2024) Comm. Eng, (Nature & F4R)
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