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Stability monitoring systems — CNS sensors

According to the Author's experience due to variety of strength parameters of rocks and
the stochastic nature of rock disintegration, it is impossible to draw a reliable conclusion
in terms of dependence between the velocity of roof deflection and roof fall hazard based
only on theoretical or laboratory analyses.

In turn, based on long-term continuous underground measurement of roof deflection it
is possible to determine instability hazard zones what was done in all underground
copper mines in Poland.

A newly developed inclinometric system, tested in in-situ conditions was successfully
implemented in regular operation in KGHM mines.
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Stability monitoring systems — Instrumented rock bolts

Rockbolt plate
Level 1 (L1)

On the basis of detailed in-situ stress analyses, the warning levels for rock bolt
support were determined.

Level 2 (L2) Level 3(L3) Level4 (L4) Level 5(L5)

Now with the use of newly developed instrumented rock bolts, it is possible to track
stress changes and indicate when and where roof instability may be expected. Such
analyses are not possible with the use of for example numerical modelling, due to the
lack of reliable data about the current rock mass strength.
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Testing of explosives — verification of parameters
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Performance of explosives — rock fragmentation
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Improvement of rockburst prevention
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Novel technologies — 3D rockmass imaging

Muons ray

An underground site is also a suitable place for performing innovative
non-mining research.

Ground | |7 [ ==
(——\ One of the most recent projects aimed at the development and testing
4_,_) o of novel exploration methods is the AGEMERA initiative where 3D
| | .. muography usefulness will be evaluated.
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Sloowere PD et al (2018) How to detect disorders during tunnel digging with a muons telescope mounted on a TBM Normal access. In: 24th European meeting of environmental and engineering geophysics.
Chevalier A et al. (2019) Using mobile muography on board a Tunnel boring machine to detect man-made structures. American Geophysical Union, Fall Meeting 2019. https://ui.adsabs.harva
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Physical and astrophysical measurements

Underground space, due to wunique environment, offers several
opportunities in the field of science, research, and education. Rapid
development is visible mainly in the scope of advanced physical
measurements deep under the ground surface. This is due to the presence
of natural coverage that provides a significant reduction of cosmic ray flux
or flux of neutrons when compared to the surface. As a result, numerous
underground laboratories aimed strictly at astrophysical measurements
have been set up during the last twenty years.
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