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Foreword 

NTRO Best Practice Guides exist to articulate how a transport network owner or operator should require a 

specific, contemporary issue/challenge to be solved/resolved to ensure that it is delivering positive outcomes 

and meeting its statutory safety-, serviceability- and sustainability-related obligations effectively and 

efficiently. Rather than being totally prescriptive, NTRO Best Practice Guides identify the key building blocks 

to be followed to arrive at a desired outcome or solution and how they interrelate and combine. They are 

supported by NTRO and other specifications and/or test methods that set out which things must be done and 

specifically how they are to be done. 
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Disclaimer and Conditions of Use (NTRO Best Practice 
Guides/Models/References) 

By accessing or using this NTRO Best Practice Guide/Model/Reference, you acknowledge and agree to 

these Disclaimer and Conditions of Use. 

1. This NTRO Best Practice Guide/Model/Reference is technical guidance intended for use by 
appropriately qualified professionals. It sets out methods and minimum requirements but does not 
replace project-specific engineering judgment, statutory duties, or jurisdictional specifications. Where 
this guide/model/reference differs from any applicable law, regulation, or agency specification, that 
law, regulation or agency specification prevails. 

2. NTRO does not warrant that this guide/model/reference is complete, error-free, or that it is fit for any 
particular purpose. To the maximum extent permitted by law, NTRO excludes all warranties, 
guarantees and representations (including under the Australian Consumer Law) relating to the 
guide/model/reference or its use. Users are responsible for the following: 

− determining whether the guide/model/reference is appropriate for their circumstances; 

− selecting acceptance limits and frequencies where the guide/model/reference leaves these to the 
user; 

− ensuring conformity with local specifications, contract terms and project-specific requirements. 

3. No reproduction of third-party standards content. References to Austroads, AS/NZS, ISO or 
jurisdictional specifications are by citation only. Users must obtain and consult the official documents; 
NTRO does not reproduce protected text, tables, or figures from those third-party standards, and 
users must not copy such content from this guide. 

4. Versioning and updates. Only the current version of this guide/model/reference published on NTRO’s 
LMS/website at any point in time is current. NTRO may update, correct, suspend, or withdraw this 
guide/model/reference at any time and may issue notices or errata without individual notification. 
Users must check that they are using the current version before relying on this guide/model/reference. 

5. Limits on liability. To the maximum extent permitted by law, NTRO is not liable for any indirect, special 
or consequential loss, loss of profit, loss of opportunity, delay or disruption costs arising out of, or in 
connection with the use of, or reliance on, this guide/model/reference. Where liability cannot be 
excluded, NTRO’s liability is limited to the re-supply of the guide/model/reference or the cost of 
re-supply of the guide/model/reference. 

6. Independence and conflicts. NTRO maintains appropriate separation between the authorship of any 
standards and Best Practice Guides/Models/References and any certification or assessment activities. 
Publication of this guide/model/reference does not constitute approval, endorsement, or certification of 
any product, process, organisation, or project. 

7. Patents and proprietary methods. Implementation of this guide/model/reference may involve 
third-party intellectual property, including patents or proprietary methods. Users are responsible for 
identifying and obtaining any necessary licences. NTRO does not grant any rights relating to any 
third-party IP. 

8. Governing law. This notice is governed by the laws of Victoria, Australia, and disputes are subject to 
the non-exclusive jurisdiction of its courts. You submit to the non-exclusive jurisdiction of the courts of 
Victoria and any courts that may hear appeals from those courts. 

 

COPYRIGHT 

© NTRO 2025. This work is copyright. Apart from any use as permitted under the Copyright Act 1968, no 

part may be reproduced by any process without the prior written permission of NTRO. 
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1. Introduction 

1.1 Scope 

This Best Practice Guide provides a structured approach for the evaluation of marginal and non-standard 

materials in road construction through large-scale laboratory testing. It is intended for situations where 

materials fall outside conventional specification frameworks and where small-scale laboratory tests are 

insufficient to reflect field performance due to scale-related limitations (e.g. edge effects and unrealistic 

confinement). 

1.2 Referenced Document 

The following document is referenced in this Best Practice Guide and is essential for its application: 

AGPT-T054-15, Determination of permanent deformation characteristics of unbound granular materials by 

the wheel-tracking test. 

1.3 Terms, Definitions, Acronyms/Abbreviations 

Abbreviations and definitions are listed in Table 1.1. 

Table 1.1: Abbreviations and definitions 

Term/Acronym Definition 

APT Accelerated pavement testing – a large-scale testing system used to simulate traffic loading (e.g. performed at 
the Accelerated Loading Facility) 

CBR California Bearing Ratio – the ratio of the load required to penetrate a material to a standard depth, compared 
to the load required to penetrate a standard crushed stone to the same depth 

DoS Degree of saturation – the ratio of the volume of water to the volume of voids in a material, expressed as a 
percentage 

Large-scale testing Testing that bridges the gap between small-scale bench testing and full-scale field evaluation 

LTPP Long-term pavement performance 

Marginal materials Unbound granular materials that do not fully meet standard specifications but are only slightly outside 
acceptable limits 

Non-standard materials Unbound granular materials that fall well outside specification limits 

OMC Optimum moisture content – the moisture level at which a material achieves its maximum dry density under a 
standard Proctor compactive effort 

Permanent deformation Irreversible vertical downwards movement (e.g. rutting) of the pavement surface (or wheel-tracking specimen) 

PSD Particle size distribution – proportions of particles of different sizes present in a soil, aggregate or other granular 
material 

RLT Repeated load triaxial – a laboratory test used to assess a material’s response to traffic loading. It applies 
repeated axial loads to a cylindrical sample under constant pressure, simulating the stress conditions in 
pavement layers caused by passing vehicles 

Small-scale testing Laboratory tests conducted on relatively small, simplified specimens under controlled conditions 

Standard materials Unbound granular materials that satisfy specification limits 

UCS Unconfined compressive strength – maximum axial compressive stress that a cylindrical specimen can 
withstand under unconfined (no lateral support) conditions 

UGM Unbound granular material – a compacted granular pavement material not bound by cementitious or 
bituminous agents. Unbound granular material may include crushed rock, natural gravels and sand, and 
recycled materials 
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2. Context and Rationale 

Common laboratory tests used to assess the compliance of unbound granular materials (UGM) include 

particle size distribution (PSD), Atterberg limits, moisture-density relationship, California Bearing Ratio 

(CBR), repeated load triaxial (RLT) and unconfined compressive strength (UCS). These tests are often 

limited to smaller sample specimens (e.g. 150 mm diameter). 

While compliance with standards provides a minimum level of assurance regarding field performance, a 

growing number of road agencies and project proponents are exploring the use of non-standard, marginal or 

innovative materials in pavement layers due to sustainability goals, cost considerations or supply chain 

constraints. 

Full-scale testing methods (such as accelerated pavement testing (APT)) can offer highly realistic 

performance data for evaluating such materials. However, these methods are: 

• time consuming and costly 

• logistically complex 

• inaccessible for most routine material approval processes 

• extremely limited in availability. 

Between these small-sample laboratory-based tests and full-scale testing there is a gap in current practice 

for testing that uses dimensionally larger samples of material. Addressing this gap provides a cost effective, 

laboratory based and less resource-intensive approach that more accurately reflects field loading conditions. 

A large-scale laboratory testing method that meets the minimum dimensional and validation criteria outlined 

in AGPT/T 054 (such as Austrack XL-WT) is recommended to help bridge this gap. 
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3. Equipment Requirements, Testing and Data 
Management 

The equipment specifications (condition, precision, calibration, etc.), data specifications (parameters, units, 

etc.), testing methods and data management methods used to undertake the evaluations of the marginal and 

non-standard materials shall be as outlined by the relevant test methods (e.g. AGPT/T 054).  
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4. Reporting 

In addition to the outputs specified in the respective test methods (e.g. AGPT/T054), the following 

parameters shall also be reported: 

• permanent deformation (rut depth in mm) at 1,000, 5,000, 10,000 and the end of testing cycles 

• the number of cycles it takes to reach 5, 10, 15 and 20 mm rut depth to the nearest whole number (if 

reached). 

If a material is tested at different moisture levels, these parameters shall be plotted against relative moisture 

content (percentage of OMC) or DoS. 


