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�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

PhilosophyPhilosophy
Murphy’s Law
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�Safety
� Infrastructure costs
�Liability
�Delays
�Community trust
�Services

Abandoned Mine ImpactsAbandoned Mine Impacts
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�Full extraction, 
roof caves

Underground Mining Underground Mining 
Coal - longwall
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Underground Mining Underground Mining -- Failure Failure 
MechanismsMechanisms

Coal - longwall

Mining
depth

Advance
per day

Total
Duration

65 m 5-9 m 1 month

100 m 4-10 m 1.5 months

225 m 10-30 m 2 months
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Underground Mining Underground Mining -- Surface Surface 
EffectsEffects

Coal - longwall

CANMET MINING AND MINERAL SCIENCES LABORATORIES8

�Partial extraction, 
roof controlled, 
pillars may be 
recovered

Underground Mining Underground Mining 
Coal - room and pillar
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Underground Mining Underground Mining -- Failure Failure 
MechanismsMechanisms

Coal - room and pillar

Timing """" depth 
most <50 years

Timing """" pillar load, size
no medium term effect, extraction ratio  <50%

CANMET MINING AND MINERAL SCIENCES LABORATORIES1
0

Underground Mining Underground Mining -- Surface Surface 
EffectsEffects

Coal - room and pillar
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�Extraction leaves stopes, filled or 
not, some purposefully caved.

Underground Mining Underground Mining 
Metal
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Underground Mining Underground Mining -- Failure Failure 
MechanismsMechanisms

Metal

Short term
Instantaneous

> 2 m/day

Rock Mass 
Fracturing

Plug Failure

Ravelling
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Underground Mining Underground Mining -- Failure Failure 
MechanismsMechanisms

Metal

> 2 m/month

1- 20 m/day

20-100 m/yearDestratification

Chimneying Disintegration

Block Caving

Fill Failure 

Fill piping 
40 m/20 years
instantaneous 

failure

CANMET MINING AND MINERAL SCIENCES LABORATORIES1
4

Underground Mining Underground Mining -- Surface Surface 
EffectsEffects

Metal

Fill failure

Chimneying disintegration

Ravelling

Plug failure

Block caving
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Approach to Site ProblemApproach to Site Problem
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Information ManagementInformation Management
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Engineering StabilityEngineering Stability
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Engineering Stability (Engineering Stability (ctdctd))
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Site ManagementSite Management
R Px Cx= ⋅

Decision cost= risk-reduction cost  +  probability-based 
risk reduction consequence cost
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Engineering SolutionsEngineering Solutions
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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

Preventative ActionPreventative Action
� Identify priorities ahead of problems
� Quantify risk
� Entrench engineering requirements in highway/building 

codes
� Have authorities perform full site decommissioning

SummarySummary
Failure is anticipated with time


