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Copyright

© The State of Queensland (Department of Transport and Main Roads) 2021.

Licence

This work is licensed by the State of Queensland (Department of Transport and Main Roads) under
a Creative Commons Attribution (CC BY) 4.0 International licence.

CC BY licence summary statement

In essence, you are free to copy, communicate and adapt this work, as long as you attribute the
work to the State of Queensland (Department of Transport and Main Roads). To view a copy of this
licence, visit: https://creativecommons.org/licenses/by/4.0/

Translating and interpreting assistance
The Queensland Government is committed to providing accessible services to
Queenslanders from all cultural and linguistic backgrounds. If you have difficulty
understanding this publication and need a translator, please call the Translating and
Interpreting Service (TIS National) on 13 14 50 and ask them to telephone the
Queensland Department of Transport and Main Roads on 13 74 68.

Disclaimer

While every care has been taken in preparing this publication, the State of Queensland accepts no
responsibility for decisions or actions taken as a result of any data, information, statement or
advice, expressed or implied, contained within. To the best of our knowledge, the content was
correct at the time of publishing.

Feedback
Please send your feedback regarding this document to: tmr.techdocs@tmr.gld.gov.au
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About this document

Austroads’ Guide to Traffic Management Part 2: Traffic Theory Concepts provides practitioners with
the theoretical background necessary to appreciate the nature of traffic behaviour and to undertake
analyses required in the development and assessment of both traffic management plans and road
design proposals.

How to use this document

The Department of Transport and Main Roads has agreed to adopt the standards published in
Austroads Guides as part of national harmonisation. The department seeks to avoid duplicating
information addressed in national guidance and has developed documents instead that provide
Queensland-specific advice while following the structure established in Austroads Guides.

Queensland-specific advice includes practices which vary from national practice because of local
environmental conditions (such as geography, soil types, climate); different funding practices; local
research; local legislation requirements; and to expand instruction on particular issues.

Austroads Guide to Traffic Management Part 2: Traffic Theory Concepts is accepted without
exception as applicable in Queensland.

As such, this Part of the Queensland Guide to Traffic Management takes precedence over the
Austroads Guide to Traffic Management Part 2: Traffic Theory Concepts except where the Guide is
accepted without changes.

This Part is designed to be read and applied together with Austroads Guide to Traffic Management
Part 2: Traffic Theory Concepts. Readers must have access to the Guide to understand application in
Queensland.

This Part:

e sets out how the Austroads Guide to Traffic Management Part 2: Traffic Theory Concepts
applies in Queensland

e has precedence over the Austroads Guide to Traffic Management Part 2: Traffic Theory
Concepts when applied in Queensland, and

¢ has the same section numbering and headings as the Austroads Guide to Traffic Management
Part 2: Traffic Theory Concepts.

The following table summarises the relationship between the Austroads Guide to Traffic Management
Part 2: Traffic Theory Concepts and this Part of the Queensland Guide to Traffic Management:

Applicability Meaning

Accepted The Austroads Guide section is accepted.

Accepted, with amendments | Part or all of the Austroads Guide section has been accepted with
additions, deletions or differences.

New There is no equivalent section in the Austroads Guide.
Not accepted The Austroads Guide section is not accepted and does not apply in
Queensland.
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Definitions

The following general amended definitions apply when reading the Queensland Guide to Traffic
Management Part 2: Traffic Theory Concepts.

Reference to...

Means

AGTM Part 2

Austroads' Guide to Traffic Management Part 2: Traffic Theory Concepts,
as amended by this document; for example, a reference to AGTM Part 1
means the reader must refer to the Austroads Guide to Traffic
Management Part 2: Traffic Theory Concepts, and the Queensland Guide
to Traffic Management Part 2: Traffic Theory Concepts (QGTM Part 2).

Throughout AGTM Part 2, references are made to other Parts of the
AGTM (for example, when reading Part 2, the reader may be referred to
AGTM Part 3 for further information.)

In such cases, the reader must refer to the equivalent Part within the
QGTM first. Check the applicability of the equivalent QGTM Part before
referring to the referenced AGTM Part.

Similarly, references may be made to other Austroads Guides (for
example, when reading Part 2, the reader may be referred to the Guide to
Road Safety Part 3: Speed Limits and Speed Management.

In such cases, the reader must refer to the equivalent Queensland Guide
first. Check the applicability of the equivalent Queensland Guide before
referring to the referenced Austroads Guide Part.

TRUM

The Traffic and Road Use Management (TRUM) manual preceded this
Queensland Guide to Traffic Management and was withdrawn on
publication of the corresponding QGTM Part.

MUTCD

Queensland Manual of Uniform Traffic Control Devices

TORUM

Transport Operations (Road Use Management) Act 1995

References

e www.legislation.gld.gov.au
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Relationship table

Austroads Guide to Traffic Management Part 2: Traffic Theory Concepts is accepted without

exception as applical

ble in Queensland.

Section Title Queensland application
1. Introduction
1.1 Purpose Accepted
1.2 Intended User Accepted
1.3 How to Use Accepted
1.4 Scope Accepted
15 Out of Scope Accepted
2. Basic Traffic Variables and Relationships
2.1 Basic Descriptors of Traffic Flow
21.1 Volume Accepted
2.1.2 Density Accepted
2.1.3 Speed Accepted
214 Headway Accepted
2.1.5 Spacing Accepted
2.1.6 Lane Occupancy Accepted
2.2 Mathematical Relationships
221 Fundamental Relationships Accepted
2.3 Time and Space Mean Speed Relationships Accepted
2.4 Graphical Relationships for Uninterrupted Flow Accepted
2.5 Kinematic Wave Model Accepted
3. The Stochastic Nature of Traffic Behaviour
3.1 Probabilistic Aspects of Traffic Flow Accepted
3.2 Statistical Distributions in Traffic Accepted
3.2.1 The Binomial Distribution Accepted
3.2.2 The Poisson Distribution Accepted
3.2.3 Negative Binomial Distribution Accepted
3.24 Geometric Distribution Accepted
3.25 Negative Exponential Distribution Accepted
3.2.6 Other Distributions Accepted
3.3 Traffic Headway Distributions Accepted
3.3.1 Random Arrivals — Negative Exponential Accepted
Headways
3.3.2 Equal Headways Accepted
3.33 The Displaced Negative Exponential Distribution | Accepted
3.34 Composite Headway Distribution Models Accepted
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Section Title Queensland application
3.35 Other Headway Distributions Accepted
3.3.6 Matching Headway Distribution Type to Accepted

Observed Behaviour
4, Queuing
4.1 Introduction and Definitions Accepted
4.2 Graphical Representation of Queues Accepted
4.3 Dynamic and Steady State Queuing Accepted
4.4 Steady State Queues with Random Arrivals and
Service
44.1 Queue Lengths Accepted
4.4.2 Waiting Times in Queues Accepted
4.5 Example Application of Steady State Queuing Accepted
Theory
4.6 Summary of Queuing Theory Formulae Accepted
5. Gap Acceptance
51 Introduction and Definitions
5.1.1 General Introduction Accepted
5.1.2 Definitions Accepted
5.2 Principal Gap Acceptance Formulae Accepted
5.2.1 Delays Accepted
5.2.2 Absorption Capacities Accepted
5.2.3 Multi-lane Flows Accepted
5.3 More Complex Gap Acceptance Situations
5.3.1 Minor Road Approaches with Mixed Traffic Accepted
5.3.2 Different Critical Gaps for Different Conflicting Accepted
Major Flows
54 Formulae for Displaced Negative Exponential Accepted
Headways in Major Traffic
5.5 Example Applications of Gap Acceptance
Analysis
5.5.1 Example 1 — Random Arrivals on Major Road, Accepted
Mixed Minor Road Traffic
5.5.2 Example 2 — Displaced Negative Exponential Accepted
Headways on Major Road
5.5.3 Example 3 — Staged Crossing Accepted
5.6 Summary of Basic Gap Acceptance Formulae Accepted
6. Combined Gap Acceptance and Queueing Theory
6.1 Absorption Capacity as a Queuing Service Rate | Accepted
6.2 Gap Acceptance with Multiple Levels of Priority Accepted
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Section Title Queensland application

7. Vehicle Interactions in Moving Traffic
7.1 Overview Accepted
7.2 Car Following Accepted
7.2.1 Pipes’ Model Accepted
7.2.2 Forbes’ Model Accepted
7.2.3 General Motors’ Models Accepted
7.3 Traffic Bunches and Overtaking
7.3.1 General Accepted
7.3.2 Traffic Bunches Accepted
7.3.3 Overtaking on Two-lane, Two-way Roads Accepted
734 Bunching and Overtaking as Level of Service Accepted

Measures

7.4 Platoon Dispersion
7.4.1 General Accepted
7.4.2 Kinematic Wave Theory Accepted
7.4.3 Diffusion Theory Accepted
7.4.4 Recurrence Model Accepted
7.5 Congestion Management Theory
7.5.1 General Accepted
7.5.2 Flow Monitoring and Management Accepted
7.5.3 Two Phase HCM Model Accepted
7.5.4 Three Phase Model Accepted
7.5.5 Other Models of Flow Breakdowns Accepted

8 Principles Underlying Managed Motorways Accepted
8.1 Causes and Impacts of Flow Breakdowns Accepted
8.1.1 Bottlenecks Accepted
8.1.2 Non-recurrent Causes of Flow Breakdown Accepted
8.1.3 Effects of Flow Breakdown Accepted
8.14 Recovery from Flow Breakdown Accepted
8.2 Motorway Operational Capacity
8.2.1 Capacity of Segment Accepted
8.2.2 Capacity at Motorway Entry Ramp Merges Accepted
8.3 Merge Capacity for a Managed Motorway with Accepted

Ramp Signals

8.4 Theory Underlying Variable Speed Limits (VSL) | Accepted

Commentaries

C1 Commentary 1

Cl.1 | Space Mean Speed and Time Mean Speed Accepted
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Section Title Queensland application

Cc2 Commentary 2

c21 Implications of a Perfect Linear Speed-Density Relationship | Accepted

C3 Commentary 3

C3.1 Derivations of Queue Length Formulae in Section 4.4.1 Accepted

C4 Commentary 4

C4.1 Derivations of Queue Delay Formulae in Section 4.4.2 Accepted

C5 Commentary 5

C5.1 Derivations of Formulae in Section 5.2.1 for Delays to Accepted
Minor Traffic in Gap Acceptance

C6 Commentary 6 Accepted

Cc7 Commentary 7

C7.1 | Average Delay Accepted

C8 Commentary 8

c8.1 Derivation of Theoretical Absorption Capacity Formula in Accepted
Section 5.2.2

C9 Commentary 9 Accepted

C10 Commentary 10

C10.1 | Derivation of Gap Acceptance Formulae for Displaced Accepted
Negative Exponential
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Part 2: Traffic Theory Concepts (2020)

Austroads guidance applies in Queensland

Austroads Guide to Traffic Management Part 2: Traffic Theory Concepts is accepted without
exception as applicable in Queensland.
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