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Agenda

• Background to Pavement Layer Density

• Target Density and Plateau Density Testing

• PP2O Trials and resulting project requirements

• Waka Kotahi’s – Test Method and Notes

Plateau Density Testing
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• Granular and Modified Granular are stress dependent layers and therefore 

get stiffer with increasing stress – any deficiency in density at the time of 

construction will likely result in early life rutting

• Bound granular subbase layers develop their strength and hence their 

fatigue characteristics with increasing density – note that we generally don’t 

model the fatigue phase but it is still imperative that we achieve as high a 

density as possible

• NZTA B-Series specifications require the following in terms of Density:

Pavement Layer Density
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Laboratory derived MDD Plateau Density test

Target MDD
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• Vibratory Single-Drum Roller – Weight ? Amplitude ?

• Smooth Drum Roller – Weight? Width? Double drum or Three Pin? 

• PTR > 7 tonne & ≥ 7 tyres over two axles

• If the laboratory MDD can’t be achieved => Get approval from The 

Engineer to use the Plateau Density derived target. 

• No standard test method for the Plateau Density Test!

Plateau Density Testing
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The number of roller passes to achieve the optimum density can be influenced by the

following main factors:

• Compaction Equipment (mass at the compaction drum(s), drum type, 

vibratory amplitudes and frequencies)

• Material type, grading, shape, maximum size and layer thickness

• Material’s moisture content (MC) relative to the Optimum compaction 

Moisture Content (OCMC) 

• The anvil provided by the strength of the underlying layer(s)

• Method of density testing (Backscatter vs Direct Transmission)

NPTG draft Plateau Density Testing Guide => Waka Kotahi NZTA TAN

started early 2020

Plateau Density Testing – NPTG TAN
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• Guidance regarding lift thicknesses for various aggregate sizes

• Roller widths and Centrifugal Force for various aggregate sizes

Plateau Density Testing – NPTG TAN
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Plateau Density Testing – NPTG TAN
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PP2O Expressway Cement Bound Subbase 

• Met all PRs regarding Density (the way we have 

been testing to date – Backscatter)

• Issue with cores not able to extract to the full depth

Extensive Trials to investigate various factors:

• Fines migration: Slurry vs No Slurry

• Particle Grading and Shape

• Compaction equipment

• Mixing energy

• Mixing Rotor (Wirtgen vs Bomag)

Paper 

being 

drafted for 

future 

publication

PP2O Stabilisation Trials
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Typical Plateau Density Test using Direct Transmission

PP2O Stabilisation Trials
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Changes made:

• Substantial increase in the 

compaction energy –

• 4HV passes with 14T 

HAMM to 

• 16HV passes with 16T 

Bomag Vario Roller

• No Padfoot (this needs to be 

slightly amended in NZTA B/6)

• Coring machine from electric to 

hydraulic driven unit

PP2O Stabilisation Trials
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CoV 3.95% 1.11% 2.95%

Position

WD DD MC DoC WD DD MC DoC WD DD MC DoC

Pos.1 2.39 2.23 6.8 98.9% 2.33 2.17 7.4 96.1% 2.36 2.21 6.8 97.8%

Pos.2 2.38 2.25 6.0 99.4% 2.36 2.25 5.3 99.4% 2.26 2.13 6.1 94.4%

Pos.3 2.32 2.19 6.1 96.8% 2.35 2.21 6.1 98.0% 2.34 2.19 6.8 96.9%

Pos.4 2.38 2.25 5.9 99.4% 2.39 2.25 6.1 99.6% 2.29 2.15 6.6 95.0%

Pos.5 2.24 2.13 6.1 94.2% 2.34 2.21 5.8 97.9% 2.24 2.12 5.8 93.7%

Pos.6 2.27 2.13 6.6 94.4% 2.35 2.20 6.9 97.3% 2.37 2.21 7.3 97.6%

Pos.7 2.42 2.28 6.1 101.0% 2.39 2.27 5.6 100.2% 2.33 2.18 6.9 96.4%

Pos.8 2.36 2.20 7.5 97.5% 2.36 2.21 6.7 97.8% 2.40 2.21 7.9 97.6%

Pos.9 2.36 2.18 8.1 96.5% 2.36 2.20 7.2 97.5% 2.38 2.22 7.3 98.2%

Pos.10 2.29 2.14 7.3 94.6% 2.37 2.22 6.4 98.2% 2.35 2.22 6.1 98.2%

Pos.11 2.31 2.15 7.5 95.2% 2.36 2.19 8.0 96.8% 2.40 2.25 6.6 99.6%

Pos.12 2.36 2.20 7.3 97.3% 2.37 2.22 6.6 98.4% 2.32 2.17 7.1 96.0%

Pos.13 2.33 2.17 7.4 96.1% 2.34 2.20 6.9 97.3% 2.38 2.25 6.6 99.5%

Pos.14 2.33 2.19 6.5 96.9% 2.36 2.20 7.2 97.4% 2.36 2.21 6.9 97.7%

Pos.15 2.20 2.15 7.1 95.0% 2.37 2.22 6.6 98.3% 2.29 2.15 6.3 95.2%

Average 96.9% 98.0% 96.9%

10th %-ile 94.5% 97.0% 94.6%

Minimum 94.2% 96.1% 93.7%

Backscatter 100mm DT 200mm DT 

Typical Density Results for a lot achieved with revised methodology that 

was driven by   Direct Transmission Plateau density testing

PP2O Stabilisation Trials
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PP2O Stabilisation Trials

Typical Core using new rolling 

pattern (Plateau using Backscatter, 

DT100 and DT200)

Original rolling pattern (Plateau using 

Backscatter) – Note conforming 

Density check using Backscatter
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Recommendation by Project’s-PTG after 3 

months of trials was to change the PRs as 

follows:

• Continue with current mixing equipment 

(Wirtgen) 

• Plateau Density test using BS, D100 & 

D200

• Density requirements for BS, D100 & 

D200 set at 95% Mean / 92% Min (usual 

Subbase requirements)

PP2O Stabilisation Trials
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Waka Kotahi NZTA Specification and Notes

NOTES FOR XXX

Based on the TAN 

drafted and 

reviewed by the 

NPTG

The Way Forward
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The Way Forward

Civil Contractors (CCNZ) pavement committee recommendation 

- T/24 Test Method should be a process of how to do the plateau density test / direct 

transmission 

- T/24 Notes - Interpretation for the technicians and/or the engineer

- Degree of compaction requirements incorporated into the revisions of the B-series specs

- Keep it simple – i.e. DoC limits for DT and BS as per B-series specifications

- Plateau Test is there to establish rolling pattern – not compliance 

- Needs to be IANZ endorsed

- Release T/24 as Pilot Test Method and Notes for one season to collect data

- Waka Kotahi and LGAs realisation that there will be an additional cost


