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*Geo Cells background

*Geo Cell properties

*How to use on steep slope
«Anchoring and install

*Use with liners — Guam case study
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Background

CCS developed by Army Corps

of Engineers starting in 1975

The use was for tactical roads

Engineers found that confined

sand performed better than

stone

Many materials were tested — J
HDPE is now the primary Tt T 0 < L
material used to make CCS Corps of Engineers geocedl test section, Vicksburg, 1977.

Current Geo Cell
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Research

+ Early research found that Geo Cell reinforced gravel

bases are "equivalent to about twice the thickness of
unreinforced gravel bases

« And they perform better than 2D geogrids and
geotexfiles in many applications

Asghaltic Lime-Stabilized
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How it works

» Encases the infillmaterial and provides confinement
* When loaded there are 3 main mechanisms
» Earth pressure in the cell

« Earth resistance in adjacent cell
* Hoop stresses in the walls

SR IR

Psy active earth pressure from cell-1
Psy active earth pressure from cell-2
Py passive carth pressure on cell-2
Py passive earth pressure on cell-1
On Hoop stress.

——
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Pseudo-cohesion

Traditional EnviroGrid
Method Reinforcement

Material Properties per USACE

Material Property

| Minimum Polymer Density

Minimum Carbon Black Cantent
Environmental Siress Crack Resistance

Survivatslity physical proparties of HDPE Geocelis

Strenth Property Geocell Depth_| Seam Peel S

Short-term Seam Strength | 75 mm (3 in) 1,060 N (240 Ibf)

100 mm (4in)  |1,420 M (320 I6f)

150 mm (Gin) | 2,130 N (480 lof)

200 mm (8in) | 2,840 M (640 I6f)

Long-term Seam Strength | 'Seam Hang Strength™ a 100 mm welded joint must support a load of 72.5
kg (160 Ibs) for 30 days minimum or a load of 72.5 kg (160 |bs) for 7 days
minimum undergoing a temperature change from 23° C (V45" F)ro54° C
(130" F)on 1 hour cycles.

Minimum geocell seam sirenglh requitements.
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Major Applications

Soil Stabilization \
Slope Erosion Control
Channel Protection

Retaining Wall Structures

Slopes

+ GeoCell protects the slope face against
erosion or to provide desired soil on face

+ Slopes up to 70 degrees

* Proper anchoring is the key w
based on onsite parameters

10
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Infill Material

» Topsoil and Vegetation: Steep slopes, berms, levees, chutes,
aprons and spillways.

« Structural/Growth Fill: Vegetated slopes that experience traffic
loads

« Sand and Granular Fill: Suitable on gradual slopes.

» Aggregate: Channels, slopes, except for severe grades,
moderate sheef flow.

« Concrete: Around bridges, severe slopes, high flow rate
channels, spillways and chutes

Infill Recommendations

Maximum Flow Velocity

10 fps 20 fps 23+ fps
(3 m/s) (6 m/s) (74 m/s)
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Slope Stabilization Calculation Process

Determine Slope Geometry &
Soil Conditions

Determine Net Sliding Force
Determine Net Sliding Force per
panel width,

Calculate necessary
reinforcement for slope
conditions using a specific
factor of safety.

SUITABLE CELL DEPTHS
In most erosion control applications, load bearing is not a major consideration. Therefore, the
depth of the cell is generally determined by:

* Slope Grade

* Size and weight of infill

* Qutside environmental factors

#  Economics

* Required root zone for vegetation
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Lowest Angle of Internal Frictlon ¢ for infill material
*Melric Cormersions: 6= 150mm, 4" = K00, 3 = T5enm
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Net Sliding Force

NSF= [(HxLxy)+(LxS)]*[sinW~(cosW xtang)]

NSF- Net Sliding Force H- Height of Call |- Length of Slope
y- Unit Weight of Fill 5-Snow Load W- Slope Inclination

Tendons or Securing Devise

16
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Anchor Trench Design

This methed takes advantage
of the weight of the soil on
fop of the buried cells.

Earth anchors
= Dead man
* Concrete french

"Where America's Day Begins"
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The Project

ORDOT DUMP CLOSURE
CONSTRUCTION AND DERO

Ordot landfill = What it was

Only one fruck operational
Unreliable support from two
rented trucks

$11,000 per day spent on rental
equipment

Daily leachate discharged
Odors and garbage fires
Improper daily cover

No gas and groundwater
monitoring, or gas collection

20
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Unlined Landfill

Design Challenges

Highest seismic activity (zone 4),
Potential winds (175 mph/281 kph),
Extensive rainfall average 926 inches
(241.2 cm) per year

Exireme UV exposure.

Wanted a vegetated system.
Slopes in excess of 2.5 to 1
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Design Solution

Cover Landfill
with liner to
prevent
infiltfration
Collect leachate
Collect Gas
Protect
Geomembrane
with Geo Cell

24
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Design Solution

Geomembrane Liner

26
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Protecting the Liners

« Geo Cell with soil
infill provided the
protection for the
majority of the site.
It also allowed the
site to be
vegetated.

Construction

24

[

« 2,100,000 SF ;‘
of 6"and 8"
HDPE
Geocell
Coral and
sand were
used to fill the '
panels

28
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Tendons and Anchors

Tendons and Anchors

30
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Tendons and Anchors

32
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Channels

+ Storm water channels
were made by filling
the HDPE Geo Cell with
concrefe

- Velocitfies - in excess of
23 fps A

« Alleviated problems
with differential
sefilement

Final Cover

34
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Thank you for
your time.
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Visit us online at
www.geoproducts.org
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