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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
• Partners from Germany ( design & supply including PI)

* Lining supplier – Naue
* Geosynthetics & Geogrids ( 5kN ‐3000kN) ‐ Huesker



Issues with normal GCLs

• Dessication
• Root penetration
• Dry GCL’s are not Gas barriers
• Cation‐exchange…………………….

based on this Naue developed a new coated GCL









Even when Min Requirements are met 
failures may occur due to: 

• Design failure
• Lack of best practice considerations
• Using inferior “ Products “ 
• Poor Installation 



General rule of thumb based on experience



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



Remember: 
• Soil fails between 2‐5% strain
• Max allowed deflection in GM <6% 



Raw material characteristics

Raw material PA (6,6) PE PET PP AR PVA

Density (g/cm3) ~ 1,14 ~ 0,95 ~ 1,36 ~ 0,90 ~ 1,44 ~ 1,31

Softening- /
Melting Temperature (°C) ~ 220 / 260 ~ 105 / 135 ~ 230 / 260 ~ 150 / 165 char

> 450 ~ 220 / 260

Specific tensile strength High Medium High Medium Very high High

Strain of yarn at max. tensile
strength (%) 30 - 50 15 - 30 9 - 15 10 - 20 3 – 4 5 – 6

Tendency to creep Low High Low High Low Low

Durability:
- Acidic solutions
- Alcaline solutions
- UV resistance
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Tensile stiffness / Short term values!!!!!

Typical stress-strain diagrams for
Fortrac A (Aramid)
Fortrac M (PVA) 
Fortract T (PET)

Be carefull not to use it 
wrong !



Tensile stiffness / Long‐term
Isochronous curves

Preparation:
Specimens are loaded with 
different loads (utilisation factor)
T = t0

Utilisation factor

Strain in %



Tensile stiffness / Long‐term
Isochronous curves

Measurement of strain
at time T = t1

T = t1

Utilisation factor

Strain in %



Tensile stiffness / Long‐term
Isochronous curves

Measurement of strain
at time T = t2

T = t2

Utilisation factor

Strain in %

rupture



Tensile stiffness / Long‐term



Product Information
Questions …
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Tektoseal Active® Active AC 
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Tektoseal® Active AC

MIDDLE: ACTIVATED CARBON 
Various types of  activated carbon can be included 

within the composite targeting specific contaminants. 
The mass of carbon can also be increased by adding 

more layers of  activated carbon. 

BOTTOM: NONWOVEN
The bottom nonwoven weight can 
also be increased or replaced by a 

woven geotextiles for increased 
strength above soft soils.

TOP: NONWOVEN 
Weight can be varied to offer 

heavier weight fabrics for 
better puncture protection and 

pre-filtering of particles.



Tectoseal AS

Oil  & Petrochemical

Tectoseal CP

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

Tectoseal AC

VOC’s , TBT , PAH, PCB  

Huesker will customise a product for your
site conditions !

Tectoseal Active



Tectoseal Active

• It is 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.



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



What is Incomat ?

Different concrete mattress - types with varying characteristics for
various applications

Incomat®

Standard
-sealing & erosion

protection
- constant
thickness

Incomat®

Flex
- erosion protection
- „pillow mat“ with
connection webs
and filterpoints

Incomat®

Crib
- tech. ecological
bank protection

- plantable
intermedial fields

Incomat®

Filterpoint (FP)
- erosion protection
- evenly distributed

filterpoints

Impermeable Permeable



Various Design Options

• Thickness varies between 60mm and 600mm
• Installation is not water sensitive
• 2000m² – 3000m² can be installed/day
• Steep slopes up to 2:1



Two principal load cases:
Incomat®  design

Hydraulic loading
design for

Flow loads/currents Waves

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.)



Incomat®  case studies
Shin Lung Stream, Taiwan

Compound slope
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Incomat®



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
• Ideal for 3rd 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



Geo‐Q : Guarantee

• No more:
 Rolls without roll numbers – unlogged pre‐testing
 Unlogged panel placement
 Over claims on waste factors
 Unsupervised site installations!



The end

Thank you


