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Methodology

A Literature review
o  Traditional pavement vs permeable/pervious pavement
o  Demonstrations around the world
o  Benefits
o  Limitations
A Developing Conceptual Approaches to Mitigate Limitations




Traditional Pavement Vs Permeable/ Pervious Pavement

Full infiltration Partial infiltration Full attenuation

(a) Traditional pavement (b) Permeable/ pervious pavement

- (Muttuvelu & Kjems 2021)




Types

of Permeable/ Pervious Pavements

Pervious concrete (various mix
design)

Porous asphalt (various mix design)

Large stone open-graded granular  Large stone open-graded granular
base base

Medium or light compacted Medium or light compacted
Pervious concrete Porous asphait

Medium to light compacted subgrade

Permeable interlocking concrete pavers

(Weiss et al. 2019)




Benefits of Permeable/ Pervious Pavements

A Runoff reduction Y Peak flow reduction Y Improved
flood resilience

k' Recharging ground-water table
b Noise reduction

A Reduction of wet weather accidents Y reduction of
aquaplaning




Use of Permeable/ Pervious Pavements in Urban Region

Widely adopted for urban setting around the
world

China (sponge cities: 30 pilot cities in
the initial stage)

Texas

California

Greater Sydney
England and Wales
France

Malaysia

Japan

Korea

Calgary

(engineeringinfinity.com)
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Limitations

k  Site should be nearly flat (slopes of 0.5 percent or less) T Challenge for
mountainous regions

k  Depth to seasonal high ground water table (at least 600 mm) T
Challenge for low-lying regions




Potential of Permeable/ Pervious Pavements in
Mountainous Region
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Potential of Permeable/ Pervious Pavements in
Mountainous Region

Potential Solution 1: Horizontally Pervious Capping Layer
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Potential of Permeable/ Pervious Pavements in
Mountainous Region

Potential Solution 2: Modified Sizes of Stone to Control Potential Solution 3: Stabilised Subbase Material and
Runoff Intake and Slow Release Installed Pipes for Drainage
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Potential of Permeable/ Pervious Pavements in Low-Lying

Region
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Potential of Permeable/ Pervious
Pavements in Low-Lying Region

Potential Solution 1: Granular Pavement with Horizontally Pervious
Capping Layer
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Potential of Permeable/ Pervious Pavements in Low-Lying
Region

Potential Solution 2: Installation of Geogrid Potential Solution 3: Stabilised Granular Material and Add
Reinforcement at the Sides of Pavement Culverts/pipes
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NTRO Product Innovation

Key Notes;

- Australian First Research

- Building on existing NTRO Research
- Patent Pending

- Excellent Potential for new markets

- Excellent Potential to lead to Australian First Trial




The Current Pathway for Fibres

- 100% Imported from Germany

- Orders take up to 30 days to ship

- Can Cost up to $20,000 per container

- Produced from waste-paper pulp industry

- Has no performance improvements, strictly a drain down

inhibitor




ReEnforce - Fibre

NTRO A

Innovation Driven romMaDe

- 100% Made and remade in Australia

- Comprised of waste high performance fibres;
- Nylon
- Rayon
- Polyester

- Competitive price point

- Has increased binder and asphalt improvements, including

excellent drain down characteristics




Challenges Addressed by ReEnforce

Australia First Innovation

- Currently there is a cost to dispose of the components in

ReEnforce

- Landfill Environmental Issues (Light fibres can become

airborne and fly outside boundaries)
- High value materials landfilled

- Stimulate local manufacturing and resource efficiency




The last 6 months - Timeline

Product Validation,
Patent Pending

Locked in Supply, Production
Validation, Trial Stakeholder
Group

Production, Trial,

Commercialisation

January February March April May June




NTRO Fibre Product

ReEnforce - Benefits

* Superior Performance (with addition of high-
performance waxes, antistripping agents and
rubber)
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SHAPING OUR TRANSPORT FUTURE : SHAPING OUR TRANSPORT FUTURE

* Sustainable Story

* Local Resource Recovery & Upcycling

SHAPING OUR TRANSPOF

Waste Fibre Imported Product ReEnforce Fibre
Fibre
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Validation - Program Coverage

Coverage of Specified Testing — Compliant Mix Design in all East Coast

- Victoria
- New South Wales
- Queensland

- Tasmania

Why?

- Ensures largest market

- Variable climatic regions from Snow, Dessert, Tropical and Temperate




Test Result — Condition 2 - Queensland

- 1 Hour - 175°C

Fibre

.y Industry Product #1 Industry Product #2 Industry Product #3 ReEnforceX
Description
Samplel Sample2 Samplel Sample2 Samplel Sample2 Samplel  Sample 2
Sample ID 8249 8254 8248 8252 8251 8256 0070 0076
Total Time 60 60 60 60 60 60 60 60
(Minutes)




Test Result — Condition 2 - Victoria

Fibre

.y Industry Product #1 Industry Product #2 Industry Product #3 ReEnforceX
Description
Samplel Sample2 Samplel Sample2 Samplel Sample2 Samplel  Sample 2
Sample ID 8249 8254 8248 8252 8251 8256 0070 0076
Total Time 60 60 60 60 60 60 60 60
(Minutes)




Test Result — Condition 3 — New South Wales

Fibre

.y Industry Product #1 Industry Product #2 Industry Product #3 ReEnforceX
Description
Samplel Sample2 Samplel Sample2 Samplel Sample2 Samplel  Sample 2
Sample ID 8249 8254 8248 8252 8251 8256 0070 0076
Total Time 240 240 240 240 240 240 240
(Minutes)




Potential Growth Area

A% 4

- Performance may be suitable for
- Concrete
- Microsurfacing
- Sealcoating & Bitumen Paint

- Low grade PMB

- Consistent Annual Market




NTRO
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Super Fiber Mixes: Pushing the Limit

Abdul Hamid bin Othman
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OUTLINE
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BACKGROUND

PORT KLANG

Strategic location.

Ranked 10t among world's busiest port in 2024

14.64 million TEUs (Twenty-foot Equivalent Units) containers.

Almost 50% of container handling in Malaysia
Cargo is expected to double by 2060.
Continuous development and maintenance of road

infrastructure leading to the port are critical.

€
@e@















































































FINDINGS : FUEL RESISTANCE PERFORMANCE AFTER 5 MONTHS

16/4/25, 11:13 AM
2.983433,+101.418661

spillage

Fueli
spillage

= Fuel

‘*”’ spillage
| . spillage

o




FINDINGS : MECHANISTIC PROPERTIES OF SFM-FR+

MIX PROPERTIES SFM-FR* SPECIFICATIONS REFERENCES

Resistance To Fuel Spillage*
- Average loss of weight after
24H immersion in RON-97 (%)

o
O

o Page 133 %




CONCLUSION



CONCLUSIONS

) :
REAAA 12t Business Forum, May 2025 Page 135 %




SFM-FR ¥ - APPLICATIONS

Limitea
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REAAA 12t Business Forum, May 2025 Page 137




Innovation Driven

Panel: Informed asset
management decision making

Rhys Owen-Roberts
Rochelle Leach

Simon Hunt
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