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Geo-X Pty Ltd

* Lining Installation Company
* Supply Geosynthetic products and solutions
* 3,5 years old
* Employees 50+ years collective experience — Linings & Geosynthetics
e Partners from Germany ( design & supply including P1)

* Lining supplier — Naue

* Geosynthetics & Geogrids ( 5kN -3000kN) - Huesker

z/

(Geox



Issues with normal GCLs

* Dessication

* Root penetration

* Dry GCL's are not Gas barriers
e Cation-exchange.........cceeuuuenenen..

based on this Naue developed a new coated GCL
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Bentofix® Product Description E| %
N

Bentofix® Coating L

.
e

. Embossed friction surface

Slit film wowven (2)

Nonwowven (1)

Bentofix® X2 BFG 5300 @) Mass per unit area of coating [x 100g/m?]
. G Embassed friction surface (F)
Bentofix® X2 NSP 4900
G BFG = Bentofix™ with bentonite impregnated

Bentofix® x5 F BFG 5300 nonwoven (1) and slit film wowven (2)

as the encapsulating geotextiles
Bentofix® x5 F| NSP 4900 NSP - Bentofix®™ with a nonwoven (1) and

slit film wowven (£) as encapsulating geotextiles
Bentofix™ X10 F BFG 5300 @ Total mass per unit area (g,/m?) of

Bentofix® without coating
Bentofix™ X10 [ F | NSsP 45900

22018 HAUE GmbH & Co. KG - wew . nave.com - Kent won Maubeuge i X
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Desiccation barrier

Root barrier
Gas barrier
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Applications — Landfill Cap
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Even when Min Requirements are met
failures may occur due to:

Design failure

Lack of best practice considerations
Using inferior “ Products

Poor Installation
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General rule of thumb based on experience ===

BAUBERATUNG
GEOKUNSTSTOFFE

utilization ratio pu [-]

I‘ Inclination V:H = 1:x []

© 2011 BBG Bauberatung Geokunstsioffe GmbH & Co. KG - www_bbgeo.com
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Veneer Reinforcing Design Criteria

* Slopes angle and slope length
* GM - Smooth or textured

* Loads

* Soil characteristics

* Short term and long term creep characteristics
* Resistance to pH levels, temperature , oxygen, UV
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Geosynthetic 1
Geogrid Fortrac R 40/40-30 MT (PVA, 40 kN/m)
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Raw material characteristics

Raw material PA (6,6) PE PET PP AR PVA
Density (g/cmd) ~1,14 ~0,95 ~1,36 ~0,90 ~1,44 ~1,31
Softening- / char
Melting Temperature (°C) 220/ 260 105/135 230/ 260 150/ 165 > 450 220/ 260
Specific tensile strength High Medium High Medium Very high High
Strain of yarn at max. tensile 30- 50 15-30 9-15 10-20 3_4 5_6
strength (%)
Tendency to creep Low High Low High Low Low
Durability:
- Acidic solutions low good good good good good
- Alcaline solutions good very low low very good good very good
- UV resistance Low low good Low low very good

z@eo-}\(




|

/

|

[/

|

|/

|

)/
/

@ Typical stress-strain diagrams for

@ Fortrac A (Aramid)
© Fortrac M (PVA)
© Fortract T (PET)

Be carefull not to use it
wrong |
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Tensile stiffness / Long-term

Isochronous curves s sgerr e asgew
Preparation: ﬁ B @
Specimens are loaded with o 0% 0% i
different loads (utilisation factor)
T=t,

‘ Utilisation factor
100

80
60 —
40 —

20 -

T T 1 T T T T T 1 |
2 4 6 8 10‘Strainin%
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Tensile stiffness / Long-term
Isochronous curves e

Measurement of strain b
attime T =t, @ @ @ @

‘ Utilisation factor
100 —

80 —

60 —

40

20

2 4 6 8 10 Strain in %
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Tensile stiffness / Long-term
Isochronous curves e

Measurement of strain = = = +

attime T = t2 20% @ @ rupture

‘ Utilisation factor
100 —

80

|

8§ 10 Strain in %
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Tensile stiffness / Long-term

Load in % of Nominal Tensile Strength
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Isochronous curves for Fortrac® T

Max. allowable loading
rafio = 37 9% at 5%
strain and 120 years
design life.
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Reterence temperature: 20 °C; Curve fitting based on Sth depree polynom with B z 0.99
Issue:PA 2016 04
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Load in % of Nominal Tensile Strength
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Isochronous curves for Fortrac® T

)

Creep strain A £ =0,66 %
between 1 hour and 120 years
at 37,9 % loading ratio.
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Product Information

Questions ...
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Tektoseal® Active AC gy

TOP: NONWOVEN
ight can be varie

Y p
pre-filtering of particle

MIDDLE:
Various types of bon can be included
within the compos specific contammants

| ’ottom nonwoven welg

lso be increased or replaced by a

woven geotextiles for increased
strength above soft soils.




Top layer
Polypropylene or polyester nomawoven.

Active layer

0il absorbing palymerwhose structure and
surface properties make it particularly suitable
for separating il /water mixtures.

Bottom layer

The material can be varied according to
application in order to provide the required
strengths or protective properties. Either
wovens or nomwovens can be usad, with geogrids
as additional reinforcement where required.

Tektoseal Active AS

'Funu»m Clil;u:rph-:n

Contaminants e.g. oil, diesel, petrol, kerosene

Oil-binding capacity 1 m binds 3.75 ltrail

Ol release under load 0% up ta 0.1 bar imposed load

Floating capability » 99 % in both oil-free and soaked condition

with PR nonwoven

Certification official oil binding agent in Germany (LTwS)
Top layer X

Polypropylene waven

Active layer

Granular natural calcium phosphate: the active
substance reliably and permanently binds any dissolved
heavy metals with which it comes into contact.

Bottom layer
Polypropylene woven

Tektoseal Active CP

Function Binding of heavy metals through four
non-mutually exclusive mechanisms

Centaminants Pb, U, Py, Cd, Zn, Sr

Weight per unit area Active layer: 3.6 kg/m*

Tectoseal Active

Tectoseal AS

Oil & Petrochemical

Tectoseal CP

Heavy Metals:
Pb, U, Pu,Cd, Zn,Sr

Top layer

Polypropylene or polyester norwoven.

Active layer

Activated carbon which, due 1o its fine porous
structure and accordingly large internal surface
area, can bind awide range of contaminants.

Bottom layer

The material can be varied according to
application in order to provide the required
strengths or protective properties. Either
WOVENS Or nonwovens can be used, with geagrids
as additional reinforcement where required.

“Tektoseal Active AC

Function Adsorption of non-polar contaminants
Contaminants e.g. VOC, THT, PAH, PCB
Weights per unit area Active layer: 800 to 1,400 g/m*

Tectoseal AC

VOC’s, TBT, PAH, PCB

Huesker will customise a product for your
site conditions !

GeoX



Tectoseal Active

e |tis a PASSIVE system that does NOT require maintenance
* It comes on rolls which are easily deployed and installed

* Applications for Tectoseal:

Contaminant filter in soils

Leachate filter of infrastructure

Sludge lagoon remediation

Active capping under water

Contaminant filter in case of industrial accidents
Leachate filter of landfills

Part of Gas collection system on Landfills

Oil Spillage etc.

YVVVVYVVYY
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A Concrete mattress...called
Incomat®

* Two layers of geotextile fabric

* Internally connected by vertical binders/ties or
interwoven areas

* Space created in between is filled in-situ with highly
fluid concrete




Incomat®

Standard
-sealing & erosion
protection
- constant
thickness

Incomat®
Flex
- erosion protection
- ,pillow mat® with
connection webs
and filterpoints

Incomat®
Filterpoint (FP)
- erosion protection
- evenly distributed
filterpoints

Impermeable

Incomat®
Crib
- tech. ecological
bank protection
- plantable
intermedial fields

Permeable

Different concrete mattress - types with varying characteristics for

various applications

{GeoX




Various Design Options

5,00 m

uencrete-filled

S s T NG
R R R R R R R R
A SR ILIN R SIIIIAIIII IR
N A S Y B A N A 4
A e e A A SR SN

B < A A R R R %
or both A A A N A L : < ¢ <

A NN O N N N N N N N N g SO M. / X

", ' > /‘ g \
>, > N

Thickness varies between 60mm and 600mm

Installation is not water sensitive
e 2000m? — 3000m? can be installed/day

e Steep slopes up to 2:1

GeoX



Incomat” design

Two principal load cases:

' 4

Hydraulic loading

design for \

Flow loads/currents Waves

INCOMAT

concrete-filled geotextile mattresses

Design Manual

|||||

Design of flow and wave load stability
according to the Incomat® Design
Manual developed by Kristian W.
PILARCZYK for HUESKER in 1998

(further design references can be found in e.g. “The CUR
Rock Manual”, “Handbook of Coastal and Ocean
Engineering” edited by Young C. Kim, “River and channel
revetments — A design manual” by Manuela Escarameia,
“Revetment systems against wave attack — A design
Manual” by Kirsty McConnell, etc.)
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Incomat case studies

e i Shi ung Stream, Taiwan
— f‘ § -2 ) g. mpound slope
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Geo-Q - Software

* Live Cloud based online system, ensuring what happened on site that
very same day is reflected online within hours( immediately )

* One off a kind system, developed purely for Lining systems
* |deal for 37 party QA/QC as it is 100% unbiased and independent
* 86 hold points — forcing the installer to comply with checks points
* Incorporates SANS 10409, as well as best practice
* Forcing the installer to do testing at the required frequencies
* All relevant parties have 24hour access
* Ensures full traceability of all materials used
o
(
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Geo-Q : Guarantee

* No more:
> Rolls without roll numbers — unlogged pre-testing

» Unlogged panel placement
» Over claims on waste factors
» Unsupervised site installations!
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The end

Thank you

WEATING WATERMELON®
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