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 Most subsidence events from lime-

stone mines are catastrophic and can even 

result in a seismic event felt in the area. 

These events typically have surface de-

pressions which are 10’s of feet deep with 

severely faulted to steep walled circumfer-

ences. See Figures 1 and 2. This significant 

drop of the ground surface is mostly relat-

ed to the great extraction heights in the 

limestone formation or resource. Depend-

ing on the failure at mine level these de-

pressions can go up to 100’s of feet across. 

 Needless to say the collapse of limestone workings can be extremely dangerous to the environment or affected 

structures. Furthermore, these depressions can occur with little warning, although at depth they may be many years 

in the making. 

 Limestone underground mine failures which result in surface 

subsidence occur from: (1) a roof collapse in mine entry; (2) a pillar 

compression failure; and (3) a floor bearing failure. 

ROOF COLLAPSE IN AN ENTRY 

 When the roof rock caves into the mine void or entry, the roof 

failure can progress upwards until it reaches either stronger bedrock or 

the expanded volume of collapsed rock or cave chokes off preventing 

further upward collapse. This mechanism of roof failure is called chim-

ney subsidence, and typically results in a deep sinkhole at the ground 

surface. See Figures 1 and 3. 

PILLAR COMPRESSION FAILURE 

 Pillar compression failures commonly occur when narrow pillars 

are present with width to height ratios of typically less than 0.8. These 

failures result adruptly and involve a number of pillars resulting in very 

large sinkholes. See Figure 4. Where the failure cannot be explained by 

a higher extraction overstressed area alone, other factors may have 

been in play to cause pillar failure. This can be related to the concen-

tration of adverse geologic conditions which impact the overall 

strength of the limestone pillars. These geologic conditions related to 

FIGURE 1   40FT CRATER WHICH FAILED OVER A LIMESTONE MINE 

FIGURE 2   FAULTED EDGE OF SUBSIDENCE OVER A LIMESTONE 

MINE 

https://www.courier-journal.com/story/news/local/2019/03/08/sinkhole-louisville-zoo-unusually-large-geological-experts-

say/3104180002/ 
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pre-existing rock fracturing or karst defects in the lime-

stone, weak non-durable interbed(s) in the limestone pil-

lar and weak immediate floor (which is discussed below). 

FLOOR BEARING FAILURE 

 Surface subsidence can also result from a mine 

floor failure. This can take the form of the pillars punch-

ing into the weak floor materials (see Figure 5), or the 

lateral spreading apart and collapse of the pillar itself 

from squeezing out of the underlying weak floor materi-

als. These floor failures are more massive resulting in 

larger sized depressions on the ground surface. However, 

where a floor squeeze results (without pillar collapse), 

the subsidence movements are much more time de-

pendent and gradual than from a pillar collapse failure. 

MITIGATION OF RISK 

 Whether subsidence mitigation will be performed 

depends on the stakeholder(s) acceptance of reported 

risk (Property Management System for Geotechnical 

Risks). Therefore, the need for mitigation of any esti-

mated future subsidence impacts on existing of pro-

posed infrastructure is highly dependent upon the as-

sessments of the subsidence and damage potentials and 

the reliability or trust in those assessments. This de-

pends upon: (1) the assessed risk and certainty of such 

risk of a subsidence event(s); (2) the probabilistic analy-

sis of the severity of the nature of the future land sub-

sidence movements expected if an event occurred; and 

(3) resulting spectrum of potential damage. 

 There is a sundry of approaches to reducing the 

subsidence and damage potentials. The select measure

(s) taken depend on the acceptable level risk, the nature 

and severity of the subsidence movements, infrastructure movement sensitivities and any environmental impacts. 

However in the vast majority of cases, the predicted infrastructure and environmental damage is ultimately the most 

important factor, and thus should be a focus of any such investigation. 

FIGURE 3   ILLUSTRATION OF CHIMNEY SUBSIDENCE 

FIGURE 4   ILLUSTRATION OF SUBSIDENCE FROM PILLAR COMPRESSION FAILURE 

FIGURE 5   ILLUSTRATION OF SUBSIDENCE FROM PILLAR PUNCHING FLOOR FAILURE 
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