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1. INTRODUCTION 

Meyer Cruden Engineering Ltd. have been engaged by NZTA to undertake an economic assessment 
of the HiLab pavement system relative to other established pavement options. This 
economic assessment considers only capital cost as requested by NZTA. 

The HiLab pavement treatment is being constructed on three sections of the Waikato Expressway 
project: Huntly bypass, Hamilton bypass and Longswamp. 

Adoption of the HiLab pavement system has been, in part, a response to premature failures of other 
more established pavement systems on major projects completed in the last six years throughout NZ. 

HiLab is seen by NZTA as a cost effective alternative to Structural Asphalt (SAC). 

1.1 Approach to project 

In preparing this report the author has undertaken the following background activities: 

• Conducted interviews and communicated via email with staff from NZTA, Fulton Hogan, 
Higgins, Bloxam Burnett & Oliver and Stevenson Group;

• Reviewed tender and negotiated rates for pavement configurations for the Waikato 
Expressway project, provided by NZTA; and

• Visited the Huntly and Hamilton bypass projects and witnessed aggregate production and 
construction activities.

  

2. HILAB BACKGROUND 

HiLab has been in development for some 10 years,  initially constructed as pavement 
maintenance rehabilitations in the Waikato region and then subsequently as trial sections within 
major green field projects on the Waikato Expressway. In addition, the HiLab pavement has been 
tested at NZTA’s Canterbury Accelerated Pavement Testing Indoor Facility (CAPTIF) in 
Christchurch. Its development has been led by NTZA’s Principal Technical Advisor (Pavement) Gerhard 
van Blerk. 

Based on the success of the field trials and CAPTIF testing, NZTA has elected to proceed with 
HiLab pavements on the Waikato expressway project. 

The pavement system comprises a cemented (3%) crushed, coarsely graded large stone/low fines 
aggregate. The pavement is laid as both a subbase and basecourse layer. A top size of 65mm is used 
for the subbase layer and 40mm for the basecourse layer. 

The system is modelled on the Macadam pavement system developed by Scottish Engineer 
John McAdam in the early 1800’s. The McAdam system comprised clean broken stone, held 
together by the high aggregate interlock gained from the angularity of the individual aggregate 
within the pavement.  

Visually the HiLab aggregate resembles a railway ballast. Like McAdam, HiLab primarily gains its 
strength from the high friction aggregate interlock between the stones. The cement component, in 
conjunction with adequate moisture and the limited fines present, provides a slurry to facilitate 
compaction and aggregate reorientation during construction. Post construction it is theorised that 
the cement and limited fines present  forms a mortar paste filling remaining voids between the 
interlocked larger stone.  
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Traditionally, heavily cemented, more finely graded granular pavements are prone to shrinkage 
cracking similar in nature to unreinforced concrete. These cracks form in the more continuous fine 
matrix present. The HiLab system seeks to mitigate against this cracking by carefully limiting the 
fines content. It is theorised that the fine cement mortar paste in the HiLab pavement does 
not provide a continuous fine matrix for cracking to propagate through. Thus, grading control is 
critical to developing the desired properties within the HiLab layer. 

Due to the coarse grading of the HiLab aggregate the pavement surface can be less smooth compared 
with a more traditionally graded aggregate. To aid in creating a pavement surface suitable for 
surfacing a finer graded aggregate, with a maximum particle size of 7mm, is added to choke up 
the voids between the larger stones. This creates a smoother surface and helps lock up the near 
surface larger aggregate to create a stone mosiac surface suitable sealing. 

3 ALTERNATIVE PAVEMENT OPTIONS 

HiLab pavements are currently deemed suitable and cost effective for high volume roads, which for 
the purposes of this report, are defined as roads carrying 1x10^7 to 5x10^7 25 year design 
traffic volume (ESA). Table 7 of the New Zealand guide to pavement structural design, version 1.1, 
2018 (NZ Guide) provides some guidance on the suitability of various pavement treatments for 
sites of this nature, in terms of risk of failure. Low risk options for this range of ESA’s include: - 

• Continuously reinforced concrete pavement – unlikely to be economic;
• Structural Asphalt – low risk;
• Modified aggregate overlay basecourse and bound subbase – low risk; and
• Foamed bitumen basecourse – low risk.

For the purposes of this economic assessment Structural Asphalt (SAC) and Foam Bitumen 
stabilised (FBS) pavements have been considered as viable alternatives. 

A reinforced concrete pavement has not been considered as it would be too costly. 

A modified aggregate basecourse and bound subbase pavement has also not been considered. The 
risk profile of this solution is currently under consideration based on recent failures of this 
pavement type. 

The specific pavement configurations selected for the comparison have been designed following the 
guidance provided in the NZ Guide. The Austpads pavement design software has been used to 
complete the design analysis. Key inputs parameters into the design are as follows: 

• The design traffic for the options is 3x10^7 ESAs. This is equivalent to the Huntly bypass main
carriageway design traffic.

• The traffic load distribution (TLD) for SAC design purposes has been determined from the
Drury weigh in motion station.

• The subgrade CBR adopted for the design is equivalent to that defined for the Huntly project,
subgrade CBR 2.

• A 900mm subgrade improvement layer (SIL), has also been included in all designs comprising
600mm of slightly weathered “brown rock” topped with 300mm of unweathered “blue rock”.
A maximum subgrade CBR at the top of the SIL of 10 has been adopted. This matches the
Huntly design requirements. This is considered conservative and it is the view of the author
that a CBR of 15 could be considered for design purposes at the top of the SIL. This is discussed 
in more detail later in the report. The SIL has been modelled as a sub layered selected
subgrade layer.
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the pavement configurations above. Adopting a subgrade modulus of 150 MPa at the top of the 
subgrade improvement layer could reduce the required AC depth under Option 3 from 200mm to 
180mm and the unbound base layer depth from 250mm to 200mm depth. This design model adopts 
a modulus at the top of the unbound granular layer of 210MPa. The saving is discussed under 
section 5 of this report. Whilst some stakeholders expressed a view that the SIL depth could be 
reduced it is the view of the author that the 900mm SIL reflects good practice but equally its 
performance properties should be recognised adequately when designing pavement layers above.

4. ESTIMATE APPROACH
The cost estimates for the various pavement configurations have been prepared from referencing 
recent actual tender and agreed contract rates, obtaining specimen rates from industry, and in 
addition in the case of HiLab, undertaking cost estimates from first principles. Structural AC and 
Foam bitumen rates are well developed and understood in the industry. 

The rates are inclusive of margin for on and off site overheads and profit. 

4.1 HiLab cost estimate background information 

During interviews conducted in preparing this report it was conveyed by all parties that industry’s’ 
understanding of the real cost of producing a complying HiLab pavement is still developing.  

The HiLab pavement production and construction methodology is percieved as more demanding 
than other current alternatives.  During discussions Contractors expressed the view that tighter 
quality assurance tolerances for HiLab aggregate production and pavement construction have led 
to the risk of noncompliance being perceived to be higher than for other pavement technologies. 
This perception could also be in part due to tighter general QA requirements on the current 
projects 
(Quality Right).This perception may or may not prove to be correct but in the interim it is the view 
of the author that the risk, and importantly the risk of rework associated with HiLab, is perceived by 
industry to be higher than the alternatives. This impacts on rates. This view is based on discussion 
with several providers.

In determining appropriate HiLab rates for the comparison we have reviewed previously tendered 
and negotiated rates and completed a detailed “bottom up” cost estimate. This bottom up estimate 
includes observations of resources on site during HiLab construction along with consideration of 
resourcing plans provided by a supplier.

We have also considered feedback from industry on the under estimation of the production costs of 
the aggregate to date. Aggregate production costs have steadily increased for HiLab. Conversely, 
balancing the under estimation of production costs, is the value of the by product from HiLab 
production. The by product has been found to have significant market value as is, or as a raw feed 
for other high value aggregates.  

4.2 HiLab aggregate production process 

The aggregate production process for HiLab is different from that undertaken for normal M4 AP40 
and AP65 aggregate. The process for a traditional pavement aggregate typically involves a single 
stream of aggregate being fed through a three to four stage process including pre-screening (if 
required), a jaw crusher, a cone crusher and a Barmac crusher. Some minor reblending may take 
place following this production process to adjust fines content. 

A HiLab aggregate utilises similar plant but importantly it is processed in separate streams and then 
blended after production in a carefully controlled manner using additional plant. The blending 
operation is significant and to date has utilised plant such as a pugmill or batching plant to produce 
the correct grading. 
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