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Ideas. Engineers. Innovations.

Using Geosynthetics to Cover Prep Plant
Impoundments During Abandonment Phase

Tom Bailey, Market Manager - Mining
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Options are Limited .1 HUESKER

Ideas. Engineers. Innovations.

@ Backfilling
@ Filling with on-site materials
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Coal Mine Impoundment F S HUESKER

Ab an d O n m ent Ph aS e Ideas. Engineers. Innovations.

If Neither Option is Available, Process is Costly Due to:

@ Transportation costs
of prep plant refuse

@ Rendering coarse
refuse unavailable
for other projects
and structures

@ Time required to fill
@ Management of fines

=2 Possible use of off-
site or remotely
located materials
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Geosynthetic Products t:: HUESKER

Ideas. Engineers. Innovations.

Geosynthetic Reinforcing Elements

1 Woven
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Coal Mine Impoundment EH HUESKER

Aban d onm ent Ph ase Ideas. Engineers. Innovations.

Function of Geosynthetics

@ Crust can take years to consolidate sufficiently to gain safe
access

@ Add strength to crust so that impoundment can be reclaimed
quickly

@ High-strength fabrics separate fines and crust, but allow water to
permeate to dewater

7 Geogrids reinforce crust to allow soil cover to be installed for
final closure and reclamation
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Coal Mine Impoundment E] HUESKER

Abandonment Ph ase Ideas. Engineers. Innovations.

Properties of Impoundments

&2 Crust forms, but .
bearing capacity is
unknown.

= ‘Pudding’ forms under
the crust, which is
unstable and weak

@ Bearing capacity of the
crust can be
determined using
geotechnical testing
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Coal Mine Impoundment F S HUESKER

Ab an d onm ent Ph ase Ideas. Engineers. Innovations.

Safety of Installation is Paramount

@ Goal is to use manned
equipment to install
geosynthetics and soll
cover

= Access to crust must be
safe
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Design t:: HUESKER

Ideas. Engineers. Innovations.

Stability design

L Boden U ° . ¥ . Bezeichnung
Il [kN/mT] [kNim3] Anlage 6 Boden ¢ c ! Bezeichnung
] 3750 000 19.00 Tragschicht - . - T RNIME (RN
L 1 000 400 11.00 Bohrschlamm (tw.konsolidiert) Standsicherheit der 6. Schuttlage (4,0 m) — 35[_10[, [ U_JQ : [20.?;] Kies 0/32
— 0.00 36.00 11.00 Bohrschlamm (tiw_konsolidiert) 100% Konsolidierung 12 3 4 und 950/0 5 Lage ] o0.00 5.00 12.00 Asche
/] 2750 5.00 19.00 Untergrund 1 o000 1040 1200 Asche
- - Verfahren nach Bishop 1 o000 1910 12.00 Asche
. . . Lastfall 2: ETA (erforderlich) = 1,30 [ 0.00 900 12.00 Asch
Standsicherheit der ersten Schuttlage (0,5 m) ETA (erforderlich) = 1,20 T 000 1340 1200  Asche
B : EEE 000 2210 1200 Asche
Verfahren nach Bishop ] 3000 000 2000 Fillboden

Gleitkreise geman Bishop nach
Bereich FS 1 Norm: DIN 4084:1981

Now = 144 1.24
¥ = 1.26 M
¥m=0.15m

L R=184m

Datei: FS 1_1 mB.boe

Bewehrung

materal Lange |Kurzzenrestigken (N
r H im fenm )
Comirac 200/200 B30 M 100 iz
L o
STV S 144 700
y=000mifl e — 7 #Geos 1/u:0.70/F 0:32.0/zul F:32
1 | 1 | 1 1 |
0 5 0 5 10 15 20 25

«  Ground failure acc. to Bishop + ,Multi zone model” acc. to Bishop

Increase of undrained shear strength acc. to Bjerrum (1973):

Ac, = 0.2-0.25 X Ag, X U

t 29-30, 2017 Illinois Mining Institute Annual Meeting




Design .- HUESKER

Ideas. Engineers. Innovations.

Stability design: Espinoza, Sabatini, Steier, Steiner (ceosyntec, parsons)

STABILIZING BERM(TYP)
~HIGH STRENGH GEOTEXTILE

INTERMEDIATE BERM (TY P}

...-l‘.’ ‘...“‘
SOFT SOIL

Figure 4 — Placement of High-Strength Geotextile and Soil Berm
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Design .- HUESKER

Ideas. Engineers. Innovations.

Stability design: Espinoza, Sabatini, Steier, Steiner (ceosyntec, parsons)
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W A= Volume of soft sludge displacedunder an intermediate berm
%/ An-Volume occu piedby soft Sludge heave betweenintermediate berms
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Soil Cover Installation t:: HUESKER

Ideas. Engineers. Innovations.

Very weak sludge: Stiffer sludge:

/H\(
high-strength woven (Stabilenka®)

mm osite (Comtrac®)
Complete geocome L
Coverage " wrinkles (should be pulled outin |
advance of construction)
Concept e A S

7 : /
i 2\
w V" g ‘%‘:‘a direction of
%; \advance

L ) ~ 0.3 to 0.6 m first fill layer
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Soil Cover Installation .- HUESKER

Ideas. Engineers. Innovations.

@2 Woven fabric (white)
provided separation
and filtration

@ Geogrid (black)
provided strength and
reinforcement

@ Notice heaving fines in
front of soil fingers

@ Soil cover must be
installed carefully
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Soil Cover Installation .- HUESKER

Ideas. Engineers. Innovations.
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Soil Cover Installation .- HUESKER

Ideas. Engineers. Innovations.
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Thank you for your time, E]HUESKER

an d b e S afel Ideas. Engineers. Innovations.

Questions
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