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Acknowledgement
of Traditional
Owners and Elders

I'd like to begin by acknowledging the
Traditional Owners of the land where we
meet today. | would also like to pay my

respects to the Elders both past and present.

| also extend that respect to the Aboriginal
and Torres Strait Islander people here today.
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What is NACoE?

National Asset Centre of Excellence:

 Joint Initiative of Department of Transport and Main Roads
(TMR) and Australian Road Research Board (ARRB) — since
2013

» Targeted research and development program

* Unlock innovation
« Maximise knowledge transfer
* Delivery savings through smarter, more efficient engineering
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P131 Sustainable practices In
Sprayed Sealing project objectives

« Review current practice and develop improved guidance for preparing pavements
for resealing.

* Investigate options to reduce the use of cutters in sprayed sealing.
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Why use cutter?

Reduce the viscosity of the binder to:

* Promote initial wetting and enable adhesion of aggregates — Cool weather
 Avoid brittle fracture of binders — Low overnight temperatures

« Achieve a uniform spray pattern — Modified binders

» To penetrate and bind the top surface of the pavement — Priming applications

Department of Transport and Main Roads




Typical cutter usage — TMR projects

Seals:

Priming pavements:

« AMCOO (127 parts cutter), or « Cool weather:
« AMCO (86 parts cutter) « morning and/or late afternoon
 winter, if sealing cannot be

- _ avolided
Initial seals: - To achieve a uniform spray pattern:

e crumb rubber modified binders

« AMCY (3 parts cutter)

 May use AMC5 (12 parts cutter) or
AMCG (7 parts cutter) in winter

Department of Transport and Main Roads




Desirable cutter properties
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Desirable cutter properties

Austroads AP-T210-12 -
I RBG-E ----------------- ©------"""7
« Complete wetting: . L ez ]
+ C170 = 35°C - el
 PMB = 45°C £ =l
* Depends on binder class S _ .
20:W/‘\220C
Time in contact with binder (hours)
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Desirable cutter properties

Austroads AP-T210-12

« Adding cutter:
* reduces the viscosity of the binder

e Improves wetting at lower

% Aggregate coating

temperatures
« Minimum pavement temperatures:
« 20°C for bitumen and CRMB 5 ; - .
e 25°C for PMB Time in contact with binder (hours)
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Challenges with cutter

Insufficient cutter increases risk of High cutter seals increases risk of
stripping in cold weather flushing/bleeding in hot weather

Department of Transport and Main Roads




Why reduce cutter use? “

FLAMMABLE
LIQUID

Improved safety on site

« Dangerous goods
 Flash point

 Reduce the presence of hazardous L -—
materials onsite : |

—— A\
B Systainability — i

* Non-renewable source (crude oill) _
* Reduce greenhouse gas emissions = S— O B
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Various options for reducing cutter

1 Manage seal season
2 Bitumen emulsion

3 Proprietary products

4 Synchronised sprayer/spreaders

5 Foamed bitumen sealing

Department of Transport and Main Roads



1 Manage seal season

Maximise sealing during

warmer months

 Reduces need for cutter

Department of Transport and Main Roads

m Advantages

 Existing materials and
equipment
« Familiar design method

« Reduces material haulage to
remote sites

m Disadvantages

« Shorter sealing season—
resourcing issues

« May not suit prime works

* Requires more planning for
resources




2 Bitumen emulsion

Mixture of bitumen, water and
emulsifier
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Emulsion breaks after

spraying

Water evaporates leaving
residual bitumen
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2 Bitumen emulsion

Advantages

Improved safety to onsite staff due
to lower spraying temperatures

Extends the sealing season
Familiar design method
Specifications already available

Disadvantages

« Can be more expensive
« Experienced crew required

« Scatter coat and additional traffic
management may be required




3 Proprietary products

Bituminous emulsions for priming
applications

Rubber latex modified and PMB
emulsions

Biomass cutter based on
vegetable oils

Source: Roads & Infrastructure,
November 2020

‘Low viscosity’ crumb rubber
modified binders

Department of Transport and Main Roads



3 Proprietary products

Bituminous emulsions for priming
applications

Rubber latex modified and PMB
emulsions

Biomass cutter based on
vegetable oils

‘Low Viscosity’ crumb rubber

modified binders (CRMB)

Department of Transport and Main Roads

Advantages

* Improved safety for onsite staff due to
lower spraying temperatures (emulsions)

« Shorter curing time (emulsion primes)
» Renewable source (biomass cutter)
* Reduced ‘tramlining’ (CRMB)

Bl Disadvantages

» Complex procurement

« Selection and design

« Pavement surface preparation more critical
* No test method for binder recovery

» Scatter coat and additional traffic
management may be required




4 Synchronised sprayer/spreaders

Applies bitumen and
aggregate with one machine

Has been used to reduce
cutter

Significant safety improvement
for onsite staff

Trialled and now used In :

Source: Roads & Infrastructure,

Victoria March 2022

Department of Transport and Main Roads




4 Synchronised sprayer/spreaders

Applies bitumen and aggregate
with one machine

Source: Roads & Infrastructure, March 2022

s Advantages

Existing materials
Familiar design method

Reduces material haulage to remote
sites

Improved safety for onsite staff /
mobile plant

Disadvantages

* New/different equipment
» Capital cost
* Productivity?




5 Foamed bitumen

Trialled in the 1990’s

Successful with pavement temperatures
greater than 15°C

Previously widely adopted in France

Replaced by emulsion seals in France

No recent trials in Australia

Source: Austroads Technical Note 15 (obsolete)

Department of Transport and Main Roads




Industry feedback

Options to investigate

Current practice:

initially:
- Manage the sealing season - Standard grade bitumen emulsions

e Resourcing is an issue  Bituminous emulsion primes
* ‘Low Viscosity’ CRMB

Considerations with Options that may be

identified options: investigated in future:

 Additional costs . Rubbe_r latex modified and PMB
« Procurement issues emulsions

Department of Transport and Main Roads




Next steps

Demonstration projects

« Standard emulsion grades
* ‘Low Viscosity’ CRMB

Department of Transport and Main Roads

Bituminous emulsion

primes

« Capture learnings from
nistoric usage

* Develop and implement a
oroduct approval /
registration scheme

« Update specification to
simplify procurement
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Thank you and stay

connected

www.tmr.gld.gov.au
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