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Philesephy.

Murphy’s Law
# Little minesite
information is preserved
after closure

< The presence of
underground mines is
unknown

#" The failure
potential/condition is
unknown

#Roads are built over
underground minesites

#” Roads fail without
expectation
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Abandened Mine Impacts

# Safety

#” Infrastructure costs
# Liability

< Delays

<~ Community trust

# Services
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ROCK
ROCK FAILURE

MASS
MASS  REMOVAL

DETERIORATION EFFECTS ON SURFACE
OF GROUND STRUCTURES

SUPPORT

OBSERVATIONS,/ IMPACTS OPENING
COLLAPSE
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Undergreund Mining

Coal - longwall

# Full extraction,
roof caves
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Undergreund Mining - Eailure
Mechanisms

Coal - longwall

Advance Total

- per day Duration
59m 1 month

4-10 m 1.5 months

10-30 m 2 months
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Undergreund Mining - Surface
Effects

Coal - longwall
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Undergrounad Mining

e T N T

Coal - room and pillar Hﬁh

# Partial extraction,
roof controlled,
pillars may be
recovered
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Undergrotind Mining = Failtre
Mechanisms

Coal - room and
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Undergreund Mining - Surface
Effects

Coal - room and pillar
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Underground Mining

Metal

# Extraction leaves stopes, filled orji
not, some purposefully caved.
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Undergreund Mining - Eailure
Mechanisms
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Undergreund Mining - Eallure

Mechanisms
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Destratification 1 il
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- Fill piping

40 m/20 years
instanfarieous
failure

Fill Failure it
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Undergreund Mining - Surface
Effe CtS 'B:rqck caving
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Approach te Site Problem

[——bi STORAGE OF HARD COPIES l INFORMATION

HARD COPIES MANAGEMMENT
SITE INFORMATION COLLECTION }——P} COMPUTER STORAGE I‘—

SUPPLEMENTARY
SITE DATA 1*' LIST AND QUANTIFY DATA I
GATHERING

v ENGINEERING

ANALYZE FOR STABILITY | STABILITY

ENGINEERING SOLUTIONS

=|’ LONG-TERM STABILIZATION ASPECTS l—'

!

SELECT AND APPLY MONITORING
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Engineering Stability
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Shale, Sandstone,
Limestone

Shale, Sandstone

(5" Shale + 62' Limestone)

verburden

Shale, Limestone,
Siltstone, Fireclay,
Sandstone, Coal
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Shale, Limestone,
Sandstone

Shale, Limestone,
Coal

Shale, Limestone,
Fireclay, Sandstone
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Site Management
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Decision cost= risk-reduction cost + probability-based
risk reduction consequence cost
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Summary.

Failure is anticipated with time

Longwall coal mining
# predictable: surface effect, timing; filling effective and final
Room and pillar coal mining
# unpredictable: location, timing
# predictable: surface effect; filling can have temporary
effect
Metal mining
# unpredictable: timing
# predictable: approximate location, sudden surface effect;
filling and capping stop failure process and allow land use

* |dentify priorities ahead of problems
Quantify risk

Entrench engineering requirements in highway/building
codes

Have authorities perform full site decommissioning
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