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Peter Hardie – Technical Manager AKS Lining Systems
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Brief overview of the Manufacturing 
Process, Testing & Installation.
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HDPE Liner (Barrier System)

• Its function & why is it generally always required.
• Product specification – what is GRI-GM13 & SANS 1526.
• Project specification – specific to Karwyderskraal.
• Materials testing prior to design – Shear interface calculations, 

Protection geotextile suitability.
• How we make the Liner – equipment and the extrusion process.
• Manufacturing QC

• During manufacture
• After manufacture
• 3rd party independent testing

• Packaging, Handling and Transport
• Installation on site (SANS 10409)

• Earthworks
• Liner placement
• Liner welding
• Construction QC (liner specific)
• 3rd Party Construction QC
• Final handover (liner specific)

• Protection Geotextiles. – Handover to Deon.
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HDPE Liner (Barrier System) - Its function & why it is required.

HDPE Liners offer the following benefits:

• They are Chemically Resistant.
• In landfill site the main concept is to ensure that Leachate does not pollute.
• Difficult to know exactly what is in Leachate. HDPE covers nearly everything.  

• They are space saving,
• Thin layer offers far greater carrying capacity from the same foot print.

• Better material quality control,
• Made in factory environment
• Consistency

• Better construction quality control,
• Welding is all 100% testable
• After installation can still be tested – leak survey

• Construction time saving,
• Sheets are large and deployment and installation can be done relatively quickly.

• Cost savings,
• Although the products are not ‘cheap’ when considering the above benefits, it will 

still be one of the most cost effective solutions.
• Longevity

• The liner – if made well – will last a very very long time.
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Product specification – what is GRI-GM13 & SANS 1526.
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Tests specific to Karwyders Kraal

• Thickness – Minimum – More durable

• Asperity Height – >0.6mm. Based on Friction 
testing.

• STD & HP OIT – Better Life expectancy

• ESCR - >1000 Hr – Less chance of stress 
cracking.

• BREAK ELONGATION - >400% - Better 
product performance for deformation.

In real basic terms, the following was a 
deviation from SANS 1526.

The reasoning (although more in depth 
technical discussion needed) are as 

follows:
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Tests Prior to design and after production or final sign off by regulator.

SHEAR TESTING – 3rd party
Samples of material are placed into a device that can replicate the potential 
loading that may take place on the liner layers. The products can be moved 
or sheared against each other in a full saturated state and the Peak Friction 
angles can be determined.

GEOMEMBRANE TESTING – 3rd Party
All of the MQC tests required in terms of GRI-GM13 and SANS 1526 are 
redone on a random material roll, selected from site. These tests include the 
Oven Aging and UV tests that must run for up to 3 months.

GEOTEXTILE TESTING – 3rd party
Protection – Deon will explain. Product test and Performance test
Separation – Deon will explain
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There are two or three main components that are used to make a GRI-GM13 grade 
HDPE liner

• Virgin Resin (beads or pellets)
• Anti-Oxidants
• Carbon Black
• Regrind

How we make the Liner – equipment and the extrusion process.
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Resin input

Extruder

Large 7m flat 
die

Cooling roller

Haul-off

Coiling

Flat die/ Cast extrusion process
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The Resin, Anti-Oxidant & Carbon Black and Regrind are carefully 
(electronically) weight batched and blended at the exact right percentages. 

This is normally a computer controlled system.

Typical Maguire Blender 
equipment allowing for careful 
control blending of all the 
components.

Regrind – max 10%. Must be from within 
the plant (not sourced from outside). Must 
be the same resins. AT AKS the regrind is 
directly from the edge trim.

Anti-Oxidants and Carbon Black – Grouped 
together. For this project, we were required 
to increase the OIT levels in order to meet 
the specification. The Cabot MB allows us to 
adjust OIT levels.
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After the components have been carefully weighed and blended, they are moved/ 
air blown into the extrusion machines. Here they are melted and mixed at approx. 
200 deg C and extruded out in a thin film. 

Either blown film or flat die.

At AKS Lining Systems we use the Flat Die extruded material.

• Very accurate thickness control.
• The resin used in Flat Die is normally softer, easier to weld.
• Textured material and texturing process is 100% consistent.
• Textured material from Flat die also offers better break elongation.

For this project a 400% Break Elongation value was called for.
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Large Single Barrel extruder.

Feeding into 7m wide Flat die.

Total extrusion plant approx. 
55m in length.
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7 m wide Flat Die. Molten HDPE 
exits the die and flows between 

the lower cooling rollers.

3 x cooling 
rollers. Here the 
thickness and 
surface texture 
of the sheet is 
determined.

Extrusion Die has 36 
zones where the thickness 
is carefully monitored and 
controlled.

Each cooling roller is 1m 
Dia. and weighing approx. 
18 ton.

The liner is marked along 
the welding edge to 
include specific roll 
number, the product 
description and the length, 
at 1m intervals.
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QC During Manufacturing and After manufacturing
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Thickness control 
36 zones = 36 checks. GRI-GM13 = 10 checks.
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Tensile tests Puncture tests Density



21

L
A

W
T

IG
 S

e
m

in
a

r 
–

W
h

a
t 

it
 t

a
k

e
s

 t
o

 b
u

il
d

 a
 l
a

n
d

fi
ll

AKS Lining Systems  (PTY) LTD

• Carbon Black 
Content

• Carbon Black 
Dispersion

• Oven Ageing

• Dimensional 
Stability
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Standard Oxidation Induction Time test
This test is to ensure that adequate Anti Oxidants are present in the liner. Test is performed 
at 200 Deg C. Test is performed in a pure Oxygen environment. This is a quick test at 100 

min. For this project 200 min. This test measures the AO levels of high temp AO’s
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High Pressure Oxidation Induction Time test.
Test used to ensure correct Anti Oxidant levels are in the Liner. The test operates at 500 
kPa. In a natural air environment, at lower temperatures than Std OIT test. The product is 

tested up to 1000 min. Project specification called for 600 min. GRI-GM13 calls for 400min.
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MQC certificate,

This certificate is generated from 
the in-house laboratory. 

Some items take up to 3 – 4 
months for the testing to be 
completed. This include the UV 
testing, Oven age testing, ESCR 
testing.

Each roll leaving the plant has a 
MQC Certificate.
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Storage and handling of the rolls
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Installation on site (SANS 10409)

• Earthworks
• Liner placement
• Liner welding
• Construction QC (liner specific)
• 3rd Party Construction QC
• Final handover (liner specific)
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Once the liner installation is done and signed off by the RE on site, the protection 
geotextile is place over the liner and the remainder of the layer works continues 

above.

Protection geotextiles need to have specific properties and performance criteria.

All of the work done in the Geomembrane specifying, manufacturing, testing, 3rd

party testing, handling, delivery, deployment, welding and testing etc etc, can all be 
undone by poor geomembrane protection and rough construction processes.

Most importantly, if you do not protect the liner from mechanical damage during the 
construction process (and after), All of this effort will all be wasted.

Deon - Kaytech




