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The Auckland Sealed LVR

ONRC Based on:

•Traffic Volume 

•Heavy Commercial Vehicles 

(HCV)

•Receiving Population

Sealing is determined by Economics 

(NZTA EEM):

• Travel time and vehicle operating costs,

• Comfort value from sealing an unsealed 

road,

• Emission reduction benefit, and

• Safety.

Low Volume Classified as Low or 

Access Roads from One Network 

Road Classification (ONRC)
Approximately 40% of the Network is 

Low Volume (Low/Access)

Data Source: RAMM and ONRC

Majority of the Low Volume Road 

Network in Auckland is Sealed

Auckland Transport Spending

•Total Road Maintenance 

Budget?

•Percentage spent on Low 

Volume Roads?
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Sealed LVR Conditional Survey

RAMM Database used to extract:

•Traffic volume / composition (recent counts/estimates usually incorporated within online 

ONRC functional classification)

•FWD, Rutting, Roughness and Texture information, indicating current condition and 

historic deterioration (if historic data is available).

However…

•HSD surveys are not readily undertaken on LVR’s

•Rate of rut progression is primary indicator for maintenance intervention

•Visual condition surveys are required 

•Intervention undertaken reactively rather than proactively when the life of the asset has 

significantly deteriorated and substantial maintenance is required.
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Variables for Sealed LVR Deterioration

Pavement and Traffic Environment Consideration

•If the road has been transformed from unsealed to sealed then is 

likely to have “high fines” pavement layers. 

•Does the pavement design consider removal of high fines layers? 

Migration of fines into virgin base layers.

•What is an appropriate quality of virgin aggregate to be used? 

Cartage distance and maintenance intervention strategy

•What is the appropriate design traffic if RAMM does not accurately 

capture this information?

•HCV volume and composition? Class and axle configuration.

•Site topography and interaction with stormwater drainage network

•How much emphasis on drainage? Especially considering “high 

fines” nature of pavement layers.
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Influence of Heavy Commercial Vehicles

Single Axle Single Tyre (SAST)

Tandem Axle Single Tyre (TAST)

Quarry Vehicles carting aggregates 

throughout the network. 

• Routes to and from quarry often restricted by 

local councils but are they followed?

• Falls under SLVR category, however, 

overuse and maintenance can become an 

issue with increasing good quality aggregate 

demand i.e. greater cartage distance.

Combination of Axle configurations to and 

from Ports e.g. logging trucks and 

container movers.

• Can fall under SLVR category as these may 

link to busier roads. 

• Change of route can have a disproportionate 

effect on SLVR’s since HCV ratio 

significantly increases since traffic volume is 

low

• Basecourse rutting as a result through shear 

failure.
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Recycled Crushed Concrete

Crushed Concrete from:

• Vertical Infrastructure: Demolished buildings and 

structures.

• Horizontal Infrastructure: Footpaths, kerb and 

channels.

Typically goes to landfill:

• Cost associated, and

• Availability of landfill space.

Higher potential for Metro areas due to abundance 

of demolition waste

Reference: Nazanin Ardalan (UoA), 2018
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RCC vs M/4 vs Marginal Aggregates

Repeated Load Triaxial (RLT) Testing: 

Comparisons between ‘wet’ (soaked) and ‘dry’ 

(OMC) specimens of unbound and lightly bound 

(1.5% cement) specimens:

• Unbound RCC in both wet and dry conditions 

shows better performance than unbound M/4 

AP40 basecourse.

Weathering quality is lower in comparison to 

M/4 and AP40:

• Low Weathering Resistance: breakdown of 

cement adhering to stones and not stone 

since it is used in concrete

• Fines coming out of RCC are mostly cement 

in comparison to plastic clays from natural 

aggregates.

• The RCC is believed to be self-cementing in 

it’s natural state – this needs further 

research.

• Natural aggregates deteriorate over time (on 

the shelf in a quarry and within the 

pavement).

• In contrast, RCC potentially gains strength 

over time.

Reference: Ebrahim Sangsefidi (UoA), 2018
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RCC RLT Results
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RCC RLT Results
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RCC RLT Results

Repeated Load Triaxial (RLT) Testing:
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RCC RLT Results

Repeated Load Triaxial (RLT) Testing:
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How Does RCC fit into SLVR?

Typical Sealed Low Volume Road Natural Aggregates Recycled Crushed Concrete

• High/Low Heavy Commercial Vehicle 

Presence

• High: Heavy loads and 

subsequent basecourse shear

• Low: Infrequent passage of 

heavy heavies allowing pavement 

relaxation

• Marginal materials 

available, however, not 

suitable for type of loading 

i.e. stabilisation required, 

increasing cost.

• Premium material cartage 

is far (and increasing)

• Performance better than 

marginal and premium 

materials, therefore, more 

suitable for traffic 

composition

• Material cartage may still 

be an issue

• Lack of drainage facilitating pavement 

failures (rutting and shoving)

• Plastic clays i.e. smectite 

present (more so within 

marginal aggregates) 

which swell with 

introduction of moisture, 

eventuating into 

basecourse shear failures.

• RCC far less sensitive to 

moisture and fines are 

non-plastic.

• Long-term acceleration of pavement 

deterioration without maintenance 

intervention (which are scarce to start 

off with considering the size of low-

volume network and available 

maintence budget)

• Increase in rate of 

deterioration over time as 

aggregates age and 

weather, releasing more 

fines into the pavement. 

• RCC potentially gains 

strength over time (due to 

self-cementation of fines) 

and this is likely to 

increase over time as 

more fines are released 

into the pavement (further 

research is required to 

prove this).
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Benefits of using RCC

• Preserves our natural resources for future generations.

• Better engineering performance in comparison to natural aggregates 

in:

• Poor drainage conditions

• High and Low HCV movement areas

• Better long-term performance in comparison to natural aggregates, 

minimising maintenance intervention and associated aggregate 

cartage costs.

• Sustainable aggregate resource since the demand for infrastructure 

development is likely to increase.

• Minimises waste products into land-fills.
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Considerations and Questions

• Governing Agencies need to incentivise supply and use of RCC such 

that it is more readily available and used.

• Guidelines around production and specifications for use need to be 

provided.

• Pavement trials comparing field performance between natural and 

RCC.

• Governing Agencies need to incentivise supply and use of RCC such 

that it is more readily available and used.

• Guidelines around production and specifications for use need to be 

provided.  RLT Pass/Fail criteria (slope <0.55%/1M as per NOCs)

THANK YOU


