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NIOSH Pillar Design Software
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About ARMPS Top Previous Mext

The "Analysis of Retreat Mining Pillar Stability” (ARMPS)
program was orginally created by Dr. Christopher Mark,
Mining Engineer, of the United States Bureau of Mines,
Pittsburgh Research Center, (now NIOSH), in MS Basic.

it was later updated to version 4 for the Windows
emvironment. Version 5.x was created by Dr. Zach
Agioutantis. ARMPS 2010 (ARMPS version 6) was also
created by Dr. Zach Agioutantis.

The help and support of Dr. Chns Mark during all
development and debugging stages Is greatly
appreciated.
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NIOSH Pillar Design Software

* ARMPS is used for any development mining, retreat mining, and most
bleeder pillar analyses.

* ALPS is used only for the tailgate corner of longwall panels.

 AMSS is for multiple seam interactions, and it incorporates ARMPS
and ALPS evaluations.

Z. Agioutantis and C. Mark, PEM, Lexington, KY, Sept 14, 2018




Inconsistencies

* ALPS had an advanced geometry
module (variable cross cut angle,
variable cross cut spacing per pillar
row)

 ARMPS did not have an advanced
geometry module (only allowed for
uniform cross cut angle)

 AMSS used the same logic when
implementing these algorithms.

\

\BarriEr
\ pillar

width
\ ANNN
\Sm:.u\h

side ~

Depth of

slabcut —— Front gob

=»

7

-
"-ll'

[

S

ALLLL

P i e e e

[

|

—

J

e

(

1
AN
NN

—— e ———————

L

(T[T

t Crosscut
center -

“(constant)) ¢

W

Crosscut

L
A

angle

ARARIRaY

Y

=
N\

g W -
Entry centers (variable)

-

Z. Agioutantis and C. Mark, PEM, Lexington, KY, Sept 14, 2018

=l

Boundary of |

F

L active mining

' zone (AMZ)

o




-
3£

7T N

Empirical Criteria

3.00 — —
* . + % ’¢¢ R . + Success
- Yooe o, . * ' . = Squeeze
E 2.50 o e. ee ® . N A Collapse B
Q PR RN Y .| eMulti-Pillar Burst
L * . * P * . e Other Burst
2.00 e et
£ RPN XS
2 150
e
[7p]
72 3
n- 1.00 N - . *E + . i . ' *
2 S oyl cigltte Og et €
0.50 = s e *:’ 8 n ’t._'
* ™ . ’ .
0-00 | | | |
0 900 1000 1500 2000
Depth of Cover (ft)

The case history data bases are the heart of these methods.
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B= AcPs

Goals for ACPS

File Input Utilities Help

=& ==

wo | e Simplify pillar design
process

e Consistent and uniform
results

 Improved and updated
methods
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New Features in ACPS

BS acps =

File Input Utilities Help
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“Advanced Geometry” for
complex mining layouts
More flexibility with “Leave
Pillars” for retreat mining
New multiple seam
guidelines using expanded
data base

New CMRR “Estimator”
New Help file
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. Project Description

ACPS Program Flow
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— Title and dezcnphion

Title |'|

— Project Tope
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Familiar Input Form
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Variable Center-to-Center, Xcut Angle, Xcut Spacing
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B9 Input Tailgate Pillar Development Parameters
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w. Project Description x|

— Title and description
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i, Input Development / Room-and-Fillar
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Advanced Geometry Options

#
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Modeling Complex Geometries is Easy
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ARMPS 2010 “Leave Pillar” Options
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ACPS “Leave Pillar” Options Durmg Retreat Mining

Ej, Input Development and Pillar Recovery Parameters

(" Development load [ho nearby gob)
" One active retreat section
{* [Orne active section & one zide gob

(" One active zection & bwo side gobs
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“Leave Pillar” Options for ACPS
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Comparison “Leave Pillar” Options: ACPS vs ARMPS 2010
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— Active seam mining

" Langwall mining

{* Foom and Pillar mining [development and retreat}

CMRR [s5

— |Ihput parameters for previous seam mining
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Updated Multiple Seam Ana|y5|s

Ej., Input Development and Pillar Recovery Parameters

Development T Defaults

T Retreat

Active geam mining

CMRR Estimator | CMRR [50

|nput parameters for previous zeam mining

Interburden Thickness |20

Seam Thickness

Remnant structure in previous seam
(" GEob Solid Layout
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Large Wiew
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e Statistics were
updated

* The Multiple
Seam option is
now on the same
form as a the rest
of the input data.
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B3 The Coal Mine Roof Rating (CMRR) Estimator for ACPS

Coalfield Location

& B CMRR Estimates for
- susenemi CENTRAL APPALACHIAN COALFIELDS

¢ Minenfa Dominant Rock Type in
i Primary Bolt Horizon CMRR

(" Other ‘Westemn

Thick Claystone 40

1 Thick Claystone

] Thick Shale 5 Thick shale 45

3 Stackrock (laminated sandstone/shale) 2 -
4 Sitstone = Stackrock (laminated 45

5 Bedded Sandstone

& Massive Sandstone : Sa nd Stn n e"S h a IE)
7 Unknown s Siltstone 20

Bedded Sandstone 99
Massive Sandstone 65

Roof rock type must be validated with known geologic data. If data
is unavailable, then a conservative CMRR = 45 should be assigned.
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Conclusions

* Integrated approach covering all pillar design formulations

* Updated multiple seam analysis

* Familiar interface

* Free software for the international mining community

e Ability to import data directly from ARMPS, ALPS and AMSS files

* New comprehensive help file
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Current Status and Outlook

* ACPS is currently in version 1.0.49 and ... its almost done

 MSHA tech support personnel have already been trained on ACPS
(April 2018)

* ACPS was also shared with industry during the ground control
meeting in Morgantown in July 2018

 MSHA is currently accepting roof control plans with ACPS

* ACPS is almost ready for wide distribution — a few minor bug fixes
remain
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Website for downloading the program

* http://www.minegroundcontrol.com/ground-control/

Mine Ground Control

Home of Software for the Mining and Geotechnical Community
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