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|Background to paper |

“The goal of this paper is to identify how the future design
of coal bord and pillar workings can be improved,
starting from the insights gained in the past.”

Although | am critical, | am not criticising the work of the past,
or trying to downsize the merits of the past and current work.

The opposite is true.
[progressive insight]
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Background to paper |

Around 1990, | worked on coal pillar design and pillar extraction at COMRO.

Today, | am rather an outsider.
Although | hesitated to write this article or not, | finally decided to do it.

One of the reasons to do it:

PIONEERING PROGRESS : THE FUTURE OF ROCK ENGINEERING

One aspect is to look back with a critical eye.

Research Unit Mining

e

First thought or concern. I

The focus is very much on the pillars.

Reason is logic, as some of the major disasters are due to pillar
collapses.

However, we are not building pillars, but excavating rooms.

Even that the bord width in coal mines is mostly assumed to be 6 m,
one should start by looking at the stress redistribution around a room.
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First thought or concern. I First thought or concern. I
Excavating a room leads to a stress redistribution | Excavating a room leads to a stress redistribution |
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| First thought or concern. |

Loading of pillar is not uniform. I

Close to sidewall |

Central part pillar |

| Initial stresses are the same.
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IFirst thought or concern. I

I Loading of pillar is not uniform. I

| Close to sidewall | Central part pillar |

| Initial stresses are the same. |
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First thought or concern. I

Excavating a room leads to a stress redistribution

| Mohr-Coulomb failure may occur, using a still simple 2D elasto-plastic model. |
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First thought or concern. I

Excavating a room leads to a stress redistribution

|Mohr—Coqumb failure may occur, using a still simple 2D elasto-plastic model. |

First thought or concern. I

Excavating a room leads to a stress redistribution

| Mohr-Coulomb failure may occur, using a still simple 2D elasto-plastic model. |
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Second thought or concern. | Second thought or concern. |
What happens when the pillar width is reduced ? Is what we observe for narrow pillars the same as the observation in the in-situ
) . ) loading tests by Wagner ?
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Second thought or concern. |

Is what we observe for narrow pillars the same as the observation in the in-situ
loading tests by Wagner ?

- The answer is no, as
S 50% 777w loading is different in
both exercises.
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Third thought or concern. |

Are uniform loading (displ.) experiments relevant for pillar design ?

Due to the stress redistribution around a room
coal starts failing at the sidewalls (function of
both hor. and vert. stresses).
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Process is repeated till entire pillar has failed.
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Third thought or concern. I

Are uniform loading (displ.) experiments relevant for pillar design ?

Uniform vertical loading (displ.) of rock volume, starting
from a zero-stress.

At the start, more vert. loading stress is needed away from

the sides for the same compression (displ.) due to the
impact of confinement.

Aversge Polar Siress MPs

Sidewall starts failing as there is no confinement or hor. _—
stress. Par Compression, mm

In the central part, no failure, as hor. stress increases as a
function of the applied vert. stress. Stress state moves
away from failure criterium.
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Third thought or concern. I

Are uniform loading (displ.) experiments relevant for pillar design ?

Often, the difference between both curves g % [Postpeak]
(stress redistr. vs. uniform loading exp.) is % 20
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Third thought or concern. |

Are uniform loading (displ.) experiments relevant for pillar design ?

One learned a lot from such experiments (lab and in-situ), about size
effect, shape effect, impact of coal-roof contacts, etc.

Is it applicable to pillar design?

| have my doubts.

Reason: Strength, incl. pillar strength, is a non-intrinsic property,

meaning its value is function of shape, size, etc., but also function
of type of loading.
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Third thought or concern. |

Are uniform loading (displ.) experiments relevant for pillar design ?

xperiments
+ ‘ coal-roof co 1
| have my doubts. 7

Reason: Strength, /"
meaning its value i —
of type of loading

Never eross a river 4-fost
deep “an average”

intrinsic property,
, but also function

Third thought or concern. I

Are uniform loading (displ.) experiments relevant for pillar design ?

periments
COl l
Coal pillar extraction.

N, is a non-intrinsic property,
e, size, etc., but also function
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IWhat is the way forward? I

In one way, the Salamon & Munro formula should address all concerns
raised. One could see it as an “Al-exercise avant-la-lettre”.

The data for real in-situ behaviour of a large number of bord and pillar

panels is used to determine the various coefficients in the strength
formula.

One must have a lot of respect for the work done in the sixties, i.e., without any
computer power, but now we are sixty years later.

So, is the combination of Al and discrete element modelling the way forward?
[model of entire panels?, more parameters, more realistic input-restrictions, etc.]
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IWhat is the way forward? I

Crucial questions remain:
How does one define pillar strength ?

How does one define safety factor ?

II=> When one knows that loading of pillar

is not uniform.
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IWhat is the way forward? I

|Good starting point is the approach by Monsalvi et al., 2025.
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|What is the way forward?

3D
Pillar: discontinuum

First excavation: so,
stress redistribution
(positive).

Second constant velocity
on boundaries (?)
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|Final slide |

“The goal of this paper is to identify how the future design
of coal bord and pillar workings can be improved,
starting from the insights gained in the past.”

Rock does not recognise average stresses,
but local stresses.

Not building pillars, but excavating rooms.
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