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1. Introduction

1.1 Overview

Harden Shire Council (Council) from time to time receives applications for developments that
involve the haulage of material using heavy vehicles. These developments can be located
anywhere within the rural areas of the Shire.

Concentrated heavy vehicle movements generated by these developments are known to
accelerate deterioration of road pavements that were designed to meet demands of rural rather
than industrial development.

Councils are not generally able to impose additional fees, charges or rates to meet the extra
costs associated with accelerated deterioration of roads caused by heavy vehicle movements
from developments, except for development contributions imposed under the Environmental
Planning and Assessment Act 1979 (EP&A Act).

Council therefore, utilising the powers available to it under section 94 of the EP&A Act, will
require contributions from developments that generate significant heavy vehicle movements to
meet the additional cost burden of providing and maintaining the affected roads in the Shire.

This plan sets out:

= the relationship or nexus between the expected development in the area and the road
infrastructure that is required to meet the demands of that development;

= the formulas to be used for determining the reasonable contributions required from
expected development for the required infrastructure;

= the contribution rates applying to development affected by this plan;

= a map showing the location of the infrastructure proposed to be provided under this plan
supported by a works schedule setting out an estimate of their cost; and

= the administrative and accounting arrangements applying to contributions that are required
by this plan.

This plan has been prepared in accordance with the requirements of the EP&A Act and
Environmental Planning and Assessment Regulation 2000 (EP&A Regulation). In preparing the
plan Council has had regard to practice notes issued by the NSW Department of Planning in
accordance with clause 26(1) of the EP&A Regulation.

1.2 Works and contribution rates schedules

Works schedule

Council will collect monetary contributions from development and apply the contributions
toward the roads that are affected by the particular development.

Potential roads that will be the subject of works partly or fully funded under this plan are sealed

regional or rural roads that the Council has responsibility for. The locations of these roads are
shown in Figure 1.
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Development that is likely to occasion significant heavy vehicle movements may be approved
in any location throughout the Shire.

As a result it is not possible for Council to specify in this plan which sections of the roads shown
in Figure 1 will be upgraded or maintained using contributions collected under this plan. It is
intended that works programs and application of funds collected under this plan to those works
will be determined as part of Council’s annual Management Plan process.

Contribution rates

Contribution rates for road infrastructure upgrading and maintenance are shown in the following
table.

$0.20 per ESA per km of sealed regional road (or R1) travelled by laden heavy vehicles.
$0.32 per ESA per km of rural sealed road (or R2) travelled by laden heavy vehicles.
The total monetary contribution is the sum of the R1 and R2 contributions.

The monetary contribution is calculated on a quarterly basis using the results of a traffic
classifier placed on the development’s vehicular exit point(s).

1.3  Calculating a contribution under the plan

Contributions in this plan are levied on the basis of:
= the location of the development site;

= the anticipated cost of upgrading and maintaining sealed regional (R1) and rural (R2)
roads;

= the periodic laden heavy vehicle movements generated by the development; and

= the length of sealed rural roads used by laden heavy vehicles generated by the
development.

The formula for calculating a contribution under this plan is included in clause 3.4.1 of this plan.

Worked examples of calculating a contribution under this plan are included in clause 3.4.2 of
this plan.

The contribution rates values used in the examples reflect the contribution rates at the time that
the plan commenced. Rates are regularly adjusted for inflation in accordance with the
provisions of clause 2.13 of this plan. Applicants should inquire at the Council for information
on the latest contribution rates.
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2. Administration and operation of this plan

21 Legal basis for development contributions

Development contributions are contributions made by those undertaking development
approved under the EP&A Act toward the provision of public infrastructure.

A council can require, through imposition of a condition or conditions on a development
consent, development contributions if:

= it has adopted a contributions plan justifying the contribution (such as this plan); and

= the contribution is imposed in accordance with the provisions of such a plan.

There are two kinds of development contributions for local infrastructure that may be required
by a consent authority section 94 contributions and section 94A levies. However, only one or
the other type may be imposed on any individual development consent.

This plan is only concerned with section 94 contributions.

The power to levy a section 94 contribution on development relies on there being a clear
relationship (or ‘nexus’) between the development being levied and the need for the public

amenity or service for which the levy is required.

Section 94 of the EP&A Act allows consent authorities to seek the following types of
contributions from development:

= a reasonable development contribution for the provision, extension or augmentation of
public services and public amenities within the area, and/or

= a reasonable monetary contribution towards recoupment of the cost of providing existing
public services and public amenities within the area.

Section 3 of this plan describes how the development contributions to be required under this
plan from heavy haulage development were arrived at.

2.2 Definitions

In this plan, the following words and phrases have the following meanings:

Council means Harden Shire Council.

EP&A Act means the Environmental Planning and Assessment Act 1979.

EPA Regulation means the Environmental Planning and Assessment Regulation 2000.

ESA means the Equivalent Standard Axles, which is a measure used to describe the life of a
section of road.

LGA means local government area.

Planning Agreement means a voluntary planning agreement referred to in section 93F of the
EP&A Act.
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Works in kind means the undertaking of a work or provision of a facility by a person entitled to
act on a development consent which is already nominated in the works schedule of a
contributions plan.

2.3 Name of this plan

This contributions plan is called the Harden Contributions Plan for Heavy Haulage
Development.

24 Purposes of this plan

The primary purpose of the plan is to authorise the Council, when granting consent to an
application to carry out development to which this plan applies, to require a monetary
contribution to be made towards:

= the provision, extension or augmentation of road infrastructure only where development is
likely to require the provision of or increase the demand for that infrastructure; and

= the recoupment of the cost of providing, extending or augmenting road infrastructure within
the area to which this plan applies.

Other purposes of the plan are:

= to provide the framework for the efficient and equitable determination, collection and
management of development contributions toward the provision of infrastructure generated
by heavy haulage development within the area;

= to determine the demand for public amenities and services generated by the heavy
haulage development the area and ensure that development makes a reasonable
contribution toward the provision of amenities and services that are required to meet that
development;

= to ensure that the existing community is not unreasonably burdened by the provision of
public infrastructure required as a result of heavy haulage development in the area; and

= to ensure Council's management of development contributions complies with relevant
legislation and practice notes, and achieves best practice in plan format and management.

2.5 Commencement of this plan

This plan commences on the date on which public notice was published, pursuant to clause
31(4) of the EP&A Regulation.

2.6 Land to which this plan applies

This plan applies to all of the land situated within the Harden LGA.

2.7 Development to which this plan applies

For the purpose of this clause ‘heavy haulage development’ includes extractive industry,
forestry, landscape and garden supplies, industry, mining, rural industry, timber and building
supplies, and any other development that involves the movement of laden heavy vehicles.
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Heavy haulage development that in the opinion of the consent authority generates a significant
amount of laden heavy vehicle movements may be required to make a contribution under this
plan.

2.71 Development exempted from contributions under this plan

Council may consider exempting types of development, or components of development, from a
requirement to make a contribution under this plan:

In order for an exemption to be approved, any such development will first need to make a
comprehensive submission arguing the case for exemption.

2.8 Relationship to other plans and policies

This plan repeals Harden Shire Council — Section 94 Contributions Plan — Road Works as a
Result of Unpredictable Developments which Generates Additional Heavy Vehicle Traffic
Movements.

Nothing in this Plan affects the operation and application of any other contributions plans that
are in force and that apply to land in the Shire of Harden.

This plan complements existing environmental planning instruments and Council’s various
development control plans and policies applying to land in the Shire of Harden. However,
developers and owners should check other relevant plans and policies for further information
and development standards that may relate to their site.

2.9 Monetary contributions may be required as a condition of
consent

This plan authorises the Council, when determining a development application relating to
development to which this plan applies, to impose a condition under section 94 of the EP&A
Act requiring the payment of a monetary contribution to Council towards the provision,
extension or augmentation of public amenities and public services.

This plan also authorises the Council to require monetary contributions from development
towards recouping the cost of the provision of existing public amenities and public services that
have been provided by the Council for or to facilitate the carrying out of development and
which the development will benefit from.

Monetary contributions that are required as conditions of consent will be applied to meet the
cost of maintaining Shire roads to a satisfactory standard.

210 Roadworks may be required to be undertaken in addition to
contributions required under this plan

The Harden Shire road network has been constructed and is maintained by Council as
necessary to ensure an acceptable standard of service. It is possible that these roads may or
may not be able to accommodate additional heavy vehicle loading generated by heavy haulage
development at their current standard. New roads, or upgrades to sections of the existing road
network may be required to accommodate the additional heavy vehicle loading. Unformed,
natural material roads may also be required to be sealed in order to accommodate the extra
heavy vehicles.
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Where a development requires capital works to the road network to be undertaken, the
requirement will be by way of a condition imposed on the development consent under section
80A(1)(f) of the EP&A Act.

Such development will also be subject to a condition requiring payment of road maintenance
contributions under this plan both for the section(s) of new or upgrade road, and for the other
sections of the road network to be used for haulage purposes.

211 Planning Agreements

Nothing in this plan prevents the Council and a developer from entering into a Planning
Agreement that either/both:

= requires the developer to make monetary contributions, undertake works or provide
material public benefits for road infrastructure identified in this plan; and

= excludes the operation of section 94 of the EP&A Act to the development.

Such an agreement may address, for example, a situation where the vehicle loadings in a
proposed heavy haulage development can be more accurately measured by audited
weighbridge receipts instead of the traffic classifier method included in this plan.

2.12 Other contributions to be taken into account

The purpose of this clause is to describe Council’s policy in implementing section 94(6) of the
EP&A Act.

Council, in proposing to impose a requirement for a contribution under this plan, will take into
consideration any land, money or other material public benefit that the applicant has elsewhere
dedicated or provided free of cost within the area (or any adjoining area) or previously paid to
the consent authority, other than:

= a benefit provided as a condition of the grant of development consent under the EP&A Act,
or

= a benefit excluded from consideration by a planning agreement.

In order for Council to consider the previous benefits made by the applicant, details must be
submitted at the time of the development application.

A reduction in the contribution requirement under this plan may be considered where it can be
demonstrated by the applicant that:

= the land, money or other material public benefit previously provided continues to provide
an ongoing benefit to the community;

= the benefit was not required to provided under a condition of consent or under a planning
agreement entered into with Council;

= the benefit offsets some of the need for local infrastructure identified in this plan;

= the financial implications for cash flow and the continued implementation of the works
schedule included in this plan (including whether the council would need to make up for any
shortfall in contributions by its agreement to reduce the contribution).
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213 Adjustment of contribution rates under this plan

The purpose of this clause is to ensure that the monetary contribution rates at the plan adoption
date are adjusted to reflect the indexed cost of the provision of infrastructure included in this
plan.

Council may, without the necessity of preparing a new or amending contributions plan, make
changes to the monetary contribution rates set out in this plan to reflect quarterly changes to
the Consumer Price Index (All Groups Index) for Sydney issued by the Australian Statistician.

The contribution rate will be indexed as follows:

$Ca X
Current CPI

Base CPI
Where:
$Ca is the contribution rate for at the time of adoption of the plan expressed in dollars

Current CPI is the Consumer Price Index (All Groups Index) for Sydney as published by the
Australian Statistician at the time of the review of the contribution rate

Base CPI is the Consumer Price Index (All Groups Index) for Sydney as published by the
Australian Statistician at the date of adoption of this plan

Note: The contribution rate will not be less than the contribution rate specified at the date of the
adoption of this plan.

214 Adjustment of contributions required by a condition imposed
under this plan

The purpose of this clause is to ensure that the monetary contributions imposed on
developments at the time of consent are adjusted at the time of payment to reflect the indexed
cost of the provision of infrastructure included in this plan.

A monetary contribution required by a condition of development consent imposed in
accordance with this plan will be indexed between the date of the grant of the consent and the
date on which the contribution is paid in accordance with the Consumer Price Index (All Groups
Index) for Sydney as provided by the Australian Bureau of Statistics.

215 Timing of payment of monetary contributions required under
this plan

Monetary contributions will be paid within 28 days of the developer’s receipt of a quarterly
notice from the Council stating the contribution amount pursuant to the previous quarter's
heavy haulage vehicle activity.
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216 Policy on deferred payments
Council generally does not accept deferred payment of contributions required under this plan.

However, Council may consider and approve a written request from an applicant that seeks to
defer the maintenance contributions applicable to any section of R2 road constructed by the
developer. In any case that Council approves such a request:

= the maximum deferral period is five (5) years from the date the relevant section of road
becomes operational;

=  Council will adjust the contribution rate imposed on the consent to reflect the revenue from
contributions forgone due to Council granting the deferral request;

Material public benefits and dedication of land offered in part or
full satisfaction of contributions

A person may make an offer to the Council to carry out works or provide another kind of
material public benefit or dedicate land, in lieu of making a contribution in accordance with a
condition imposed under this plan.

Any offer shall be made in writing to the Council.

If the offer is made prior to the issue of a development consent then the offer must be made by
way of a planning agreement, and the Council will consider the request as part of its
assessment of the development application.

Council will generally only consider offers of land or material public benefits where those offers
relate to improvements to the Shire’s road network. This is because the monetary contributions
under this plan that may be forgone as a result of an approved offer relate to the provision of
roads and traffic management facilities. It is therefore reasonable that Council should only
consider alternatives to the payment of the monetary contributions that result in similar facilities
being provided directly by the developer.

The Council will take into account the following matters in deciding whether to accept an offer
of material public benefit:

= the overall benefit of the proposal; and

= the financial implications for cash flow and the continued implementation of Council’s road
maintenance program (including whether the council would need to make up for any
shortfall in contributions by its acceptance of the offer).

If Council approves the offer then it will require the applicant to enter into a written agreement
for the provision of the works in a suitable time period. If the offer is made by way of a draft
planning agreement under the EP&A Act, the council will require the agreement to be entered
into and performed via a condition in the development consent.

The value of any land or material public benefit offered by the applicant may, at Council’s
discretion, be used to offset monetary contributions applicable to the development under this
plan. The value of any land or material public benefit will be determined by a process agreed to
between the Council and the applicant.
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2.18 Policy on timing of provision of infrastructure identified in this
plan

This plan addresses the provision, upgrading and maintenance of the Shire’s road network that
is required as a result of development that incorporates concentrated heavy vehicle usage of
that network.

These developments can be located anywhere within the rural areas of the Shire. Similarly,
Council is responsible for the provision and maintenance of the vast majority of roads existing
in the Shire.

Council will therefore expend contributions collected, and deliver roads infrastructure, under
this plan in a manner that fairly takes account of:

= the location of the contributing developments;

= the likely impact of heavy haulage movements from those developments on specific
sections of the Shire road network; and

= the requirement to provide the public amenities and services within a reasonable time.

Council will therefore plan the expenditure of funds collected under this plan on an annual basis
in response to these factors.

The planned expenditure program will be published in Council’s draft Management Plan, which
will allow for public input into proposed spending priorities.

219 Pooling of funds

To provide a strategy for the orderly delivery of the infrastructure, this plan authorises monetary
local infrastructure contributions paid under this or any other contributions plan approved by the
Council to be pooled and applied progressively for those purposes.

The priorities for the expenditure of pooled monetary contributions under this plan are the
priorities for works as set out in Council’s annual Management Plan.

2.20 Accountability and access to information

Council is required to comply with a range of financial accountability and public access to
information requirements in relation to development contributions. These are addressed in
Divisions 5 and 6 of Part 4 of the EP&A Regulation and include:

= maintenance of, and public access to, a contributions register;

= maintenance of, and public access to, accounting records for contributions receipts and
expenditure;

= annual financial reporting of contributions; and

= public access to contributions plans and supporting documents.

These records are available for inspection free of charge at the Council’s administration office.
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2.21 Review of contributions plan

Council will undertake review of this plan every 5 years from the date of commencement to
ensure that:

= the plan remains financially sustainable;
= the plan continues to address the infrastructure needs generated by new development;
= the infrastructure will be delivered in a reasonable time; and

= and that contribution rates remain reasonable over time.
Review, amendment and updating of the plan (except for the types of amendments specified in

clause 32(3) of the EP&A Regulation) will require preparation and public exhibition of a new
contributions plan.

2.22 Savings and transitional arrangements

A development application which has been submitted prior to the adoption of this plan but not
determined shall be determined in accordance with the provisions of the plan which applied at
the date of determination of the application.
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3. Relationship between expected
development and demand for infrastructure

Basis for imposing contribution requirements on heavy haulage
developments

The Shire of Harden from time to time receives applications for developments that involve the
haulage of supplies using heavy vehicles. These developments can be located anywhere within
the rural areas of the Shire.

Concentrated heavy vehicle movements generated by these developments are known to
accelerate deterioration of road pavements that were designed to meet demands of rural rather
than industrial development.

Councils are not generally able to impose additional fees, charges or rates to meet the extra
costs associated with accelerated deterioration of roads caused by heavy vehicle movements
from developments, except for development contributions imposed under the EP&A Act.

Council therefore will require contributions from developments that generate significant heavy
vehicle movements to meet the additional cost burden of providing and maintaining the
affected roads in the Shire.

Public amenities and services that will be required as a result of
the expected development

The existing Shire road network has been generally designed to accommodate the needs

generated by rural uses. Harden Shire Council maintains four types of rural road. The road

types are detailed in Table 3.1.

Table 3.1  Harden Shire Road Types

Road type category Traffic volume Existing road surface
(AADT)
A (orR1) > 500 Sealed 7.5m wide, 8m formation
B (or R2) 100 - 500 Sealed 6.5m wide, 7 - 9m formation
C 40-100 Gravel / natural material 4 — 7m wide
D 1-40 Shaped natural material 4m wide

AADT = Average Annual Daily Traffic

Type ‘A’ roads are otherwise known as regional roads. Type ‘B’ roads are otherwise known as
rural sealed roads. Types ‘C’ and ‘D’ are rural unsealed road types.

For the purposes of this plan:
= Regional roads in Harden Shire will be identified as R1.

= Sealed rural roads in Harden Shire will be identified as R2.

The existing sealed road network is shown in Figure 1.
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Harden Shire may accommodate development in the future that will result in accelerated
deterioration of the Shire road network. It is generally accepted that road surface deterioration
is caused by heavy vehicles. This is further discussed in clauses below.

Consequently, higher numbers of heavy vehicles on roads means Council will need to find
additional funds to meet the extra demands placed on the Shire’s roads. These funds will be
required to maintain the Shire’s roads to an acceptable sealed rural standard.

Future development of the area for the purposes of heavy haulage development can only be
sustained by investment in the provision, extension and augmentation of road infrastructure.
Council considers it appropriate that any new heavy haulage development make a reasonable
contribution toward this infrastructure.

The impact of expected development on road infrastructure

3.3.1 Heavy vehicle use occasions greater road maintenance expenditure

As stated above, Council has a responsibility to maintain the Shire’s road infrastructure to an
acceptable standard. The standard is such to ensure the roads:

= are kept to an appropriate level of safety for the road user; and

= remain trafficable for the duration of their design life.

The Austroads publication Pavement Design: A Guide to the Structural Design of Road
Pavements (1992) documents that the performance of road pavements is “influenced
significantly by the heavy end of the traffic spectrum”. This means that generally, there is no
requirement to account for cars or light commercial traffic as far as pavement loadings is
concerned. The only effect light vehicles have on the road is in terms of capacity. The
performance and subsequent failure of pavements is determinate on heavy vehicle axle
passes, the axle loading and the configuration of these axles.

Consequently, any additional heavy vehicle loadings on a public road that may occur due to
heavy haulage development will accelerate the deterioration of that road’s pavement. The
consequence of this additional heavy traffic is that in order for the roads authority (i.e. Council)
to maintain the road pavement at its existing level of service, additional maintenance spending
will be required due to the extra heavy traffic causing damage sooner.

This contributions plan is premised on the principle that it is reasonable to expect that
additional heavy vehicle users of the road infrastructure should contribute their share of the
additional upkeep.

A review of contribution plans from other NSW councils confirmed that there are various
methodologies used to derive a reasonable monetary contribution from heavy haulage
development towards road maintenance costs. The most common methods found are for the
purposes of extractive industries and,derive a contribution that is based on the amount of
material hauled per kilometre of haul route. This method works well for uses where the heavy
vehicles have access to a weighbridge. A method based on heavy vehicle movements is used
in this plan. This is to enable Council to capture objective data on vehicles that may not require
or have access to weighbridges.
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3.3.2 Design life of a standard road

In pavement design, the damage caused by different axle groups is dependent on the axle
spacing, the number of tyres / wheels per axle, the load on the group and the suspension of the
vehicle (Austroads 1997). Generally, for design purposes axle groups are broken into 4 types
namely:

= single axle with single wheels;

= single axle with dual wheels;

= tandem axels both with dual wheels; and
= tri-axels all with dual wheels.

= For simplicity, the damage to the pavement associated with any particular axle load has
been expressed as a standard axle. The standard axle is a single axle with dual wheels that
carries a load of 8.2 tonnes. Loads that cause similar damage to a pavement as a standard
axle are shown in Table 3.2.

Table 3.2 Axle Load Configurations

Axle Configuration Load (Kilo Newton)
Single axle, single tyre 53
Single axle, dual tyre 80
Tandem axle, dual tyre 135
Tri-axle, dual tyre 181

For the purposes of design, all vehicle class configurations are converted to equivalent
standard axles (ESA). The design life of a road pavement can also be expressed in ESA.

Appendix E of the Austroads Pavement Design Guide provides a methodology for the adoption
of ESAs for axle group types in accordance with NSW conditions and road functional classes (
A copy of the relevant sections of Austroads is provided in the Attachments to this plan).

For the purposes of this plan, Harden Shire will assume a functional class 3 road that is defined
as:

“A road whose main function is to form an avenue of communication for movements:
= between important centres and the Class 1 and Class 2 roads and /or key towns; or
= between important centres; or

= of an arterial nature within a town in a rural area.”

Council uses the Austroads vehicle classification system to identify heavy vehicle traffic
numbers from traffic counters. A copy of the vehicle classification system information used in
this plan is in provided in the Attachments to this plan. From this classification system, ESAs
for each vehicle class can be calculated using Table E4 in Appendix E of Austroads Design
Guide. The resulting total vehicle ESA for each class is provided in Table 3.3.
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Table 3.3 Total Vehicle ESA per Vehicle Class

Vehicle class Vehicle type (Austroads classification) ESA per vehicle

1 Car 0

2 Light vehicle with towing/ commercial van 0

3 Two axle truck 1.2

4 Three axle truck 1.6

5 Four axle truck 2.2

6 Three axle articulated truck 1.8

7 Four axle articulated truck 2.2

8 Five axle articulated truck 2.8

9 Six axle articulated truck 2.8 (average)
10 Seven + axle articulated truck 34

For clarity, the above vehicles are assumed to be loaded. If higher order vehicle classes are
used by the developer, those vehicles will be assumed to be class 10.

Using the information in Table 3.3 it can be seen that a loaded class 10 vehicle has almost
three times the impact of a class 3 vehicle on a road pavement.

As mentioned above, the conversions in Table 3.3 are for the purposes of road design.
Austroads Pavement Design Guide provides methodologies for both rigid and flexible
pavements. Harden Shire sealed roads are primarily flexible pavements with a sub-base, base
and wearing surface of asphalt or bitumen. The wearing surface is generally due for
replacement every 12 years at current traffic use.

Austroads (Figure 7.2 in Section 7) contains a design conversion figure that allows pavement
design life to be expressed in accordance with design traffic. Thus a standard 20 year
pavement can be expressed as ESAs. This means that the life of a pavement can be
expressed as the total number of equivalent axles that should pass over it prior to replacement.

The standard 20 year life for the two road types in Harden expressed as ESA are:
R1 roads approximately 2,000,000 ESA
R2 roads approximately 1,000,000 ESA

It is considered that all laden heavy vehicles on Harden roads contribute to the deterioration of
the road pavement. It is also understood from the above design methodology that a road
pavement has a finite life in terms of ESA. Due to the geographical location of Harden Shire,
there are limited heavy vehicles on the road at present. Growth of heavy vehicle use on the
local roads is limited to growth in the transportation of goods and haulage. Significant increases
of heavy vehicles on Shire roads would only likely result from new or expanded heavy haulage
development within or adjacent to the Harden LGA.

Consequently, it is considered reasonable to expect heavy haulage development make a
contribution per additional loaded vehicle on Shire roads.
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3.3.3 Costs of maintaining rural sealed roads over the design life

Council maintains a rural sealed road network and three regional roads. The rural sealed road
network is approximately 320 km. The extent of regional roads is approximately 80km.

All local roads are funded by Council. Council may receive Commonwealth Government
funding from time to time for upkeep of the road network, while the regional roads are eligible
for grant funds from the Roads and Traffic Authority of NSW.

From 2006 to 2010 inclusive the approximate maintenance expenditure on the rural sealed
road network (that is, R2 roads) was $15,000 per kilometre. This means that on average the
Council spend is $3,000 per kilometre per year. Council acknowledges that this figure is the
bare minimum and the amount that should be spent on maintaining the regional road to a
serviceable standard is closer to $5,000 per kilometre per annum.

Over the same period the amount spent to maintain the regional road network (that is, R1
roads) has been in the order of $40,000 per kilometre of road. On average this is $8,000 per
kilometre per year, however the amount that should be spent on maintaining the road at the
appropriate level of service would be closer to $9,500 per kilometre per annum. Harden
Council receives funding in the order of $3000 per kilometre of road from the RTA annually.
Presently this funding is not subject to qualification or consultation with Council. Hence the
amount to maintain the regional road work that should be spent by Council is in the order of
$6,500 per kilometre.

In addition to general maintenance, it is assumed that roads will need to be resealed once
during their design life. Reconstruction of the road is required at the end of the design life and
this work involves the total excavation and relaying of the sub-grade layers. Reseals are
necessary every 12 years to keep the level of service at an acceptable standard.
Reconstruction is usually required after 20 years.

Council’'s pavement management system has been developed to allow better understanding of
the value of Council’s existing road infrastructure asset. From this tool it has been established
that the existing average cost to reseal the R2 roads is in the order of $22,000 per kilometre.
Similarly, the cost to reseal R1 roads is approximately $28,000 per kilometre. The difference is
due to the variance in pavement construction and road widths.

From this information the total cost of a rural road and regional road can be approximated over
a 20 year life.

Therefore the total cost per kilometre of a R2 (rural) road is:

$5,000 x 18 yr + $22,000 reseal (@ 10" year) + $204,000 reconstruction (@20 year)
= $316,000 per km
The total cost per kilometre of a R1 (regional) road is:

$6,500 x 18 yr + $28,000 reseal (@ 10" year) + $256,000 reconstruction (@20 year) =

$401,000 per km
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34 Calculation of a reasonable contribution

From the information contained above it is proposed that the monetary contribution from
development should be made on a periodic basis and should be per ESA for the total distance
of R1 and R2 roads anticipated to be travelled by the development’s laden heavy vehicles.

It has been shown that the life of a road can be expressed in total ESA loads that can pass over
the pavement until the pavement deteriorates to the point of needing reconstruction. As
mentioned previously the life of a typical road in Harden is approximately 20 years and
equivalent to either 1 million or 2 million ESA, depending on the road type.

3.41 Formulas
Total contribution amount for any heavy haulage development

The calculation of the periodic contribution relating to any heavy haulage development is as
follows:

($Rl|_ife) X ESA X ($R2|_ife) X ESA x
$CPeriod R:I-Length + R2Length
RlLife R2Life
Where:
$Chreriod is the monetary contribution payable by the development for the preceding period

(i.e. preceding quarter) in dollars

$R1, ik is the standard cost of regional road per kilometre over the design life in dollars,
being $401,000

$R2, ik is the standard cost of rural sealed road per kilometre over the design life in
dollars, being $316,000

ESA is the number of ESAs generated by the development in the preceding period (as
recorded by the traffic classifier at the development exit)

Rl is the assumed design life of a standard road, being 2,000,000 ESA

R2, it is the assumed design life of a standard road, being 1,000,000 ESA

R, ength is the total length of road type R1 that will be travelled by the development’s laden

heavy vehicles estimated at the time of the development application, in kilometres

R2 ength is the total length of road type R1 that will be travelled by the development’s laden
heavy vehicles estimated at the time of the development application, in kilometres
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Contribution rate

The contribution rate - that is the contribution per ESA per kilometre of road used - can be
expressed as follows.

The contributions for each sealed road type per ESA can be expressed as:

R .
SRrue SRt
- Riie
Where
BRRate is the monetary contribution rate for each road type (R1 or R2) per ESA per

kilometre of road type in dollars

SR ite is the standard cost of each road type (R1 or R2) regional road per kilometre in
dollars, being $401,000 for R1 and $316,000 for R2

Riite is the assumed design life of a standard road, being 1 million or 2 million ESA
Using the above formula and values:
$R1Rate = $0.20 per ESA per kilometre

PR 2rate = $0.32 per ESA per kilometre
3.4.2 Worked examples

Worked example 1

It is proposed to extract of sandstone from a quarry (Quarry ‘A’) located within Harden Shire.
The development application states that the quarry will be operational for approximately 20
years. The distance travelled on Harden roads as shown from the quarry to the Hume Highway
is approximately 20 km of regional road (R1) and 12 km of rural road (R2).

A condition requiring a section 94 contribution per ESA exiting the site consistent with the rates
shown in clause 1.2 is imposed on the development consent.

A traffic classifier has been installed at a location outside the quarry exit. This classifier is to be
reviewed on a quarterly basis. The first quarter results have been extracted and are shown in
Table 3.4.

Table 3.4  Quarry ‘A’ traffic classifier results for 1% quarter of operation

Vehicle class 6 7 8 9 10
Standard ESA per vehicle 1.1 2.2 2.8 2.8 34
Number of vehicles for the period 0 25 35 20 0
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The monetary contribution required for the quarter is calculated as follows:

$R1 =

401,000 x {(2.2 x 25) + (2.8 x 35)
+ (2.8 x 20)} x 20

$R2 =

2,000,000

0.20 x 209 x
20

$836.00

316,000 x {(2.2 x 25) + (2.8 x 35)
+(2.8x 20)} x 12

Total contribution for 1 quarter

Quarry ‘B’ is proposed near McMahons Reef. The developer has advised that the extracted
material is to be hauled in two directions. Half the material is to go north to Burley Griffin Way

1,000,000

0.32 x 209 x
12

$802.56

$836.00 + $802.56

$1,638.56

Worked example 2

and half is to go south to the Hume Highway.

A condition requiring a section 94 contribution per ESA exiting the site consistent with the rates

shown in clause 1.2 is imposed on the development consent.

A traffic classifier is again located outside the quarry gate and shows the same result for the

guarter as shown in the previous example.

In the simplest case there are two distinct routes to be used by the development. One heads
north the other south. The total of road length and type used to haul north and south can be

identified and traffic allocated on a 50% basis in each direction.

Thus if North R1 = 15km; R2 = 2.3km, then

$North =

(0.20 x 104.5 x 15) + (0.32 x
104.5 x 2.3)

$313.50+
$76.91

$390.41
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And similarly a calculation is possible for loads hauled south.

This proportional allocation can be used in any configuration that may arise.

3.4.3 Measures to ensure contributions are reasonable

To ensure contributions are reasonable, the following will be undertaken:

The heavy haulage travel route(s) from the site will be identified at the time of development
application and nominated as the total distance in kilometres that laden heavy vehicles will
travel along R1 and R2 routes within Harden Shire.

The following will be required as conditions of consent for heavy haulage developments:

>

>

>

A traffic classifier to be installed (at the applicant’s cost) at a suitable location to
classify and count the number of loaded heavy vehicles that enter or exit the
development site over a set period. The plan assumes quarterly notices to the
operators of developments. The classifier will be used to determine the number of
ESAs that leave the development and are subject to contributions.

Responsibility for keeping the traffic classifier in good working order throughout
the life of the development will rest with the operator of the heavy haulage
development.

Council officers are to be provided access to the traffic classifier data on a regular
(i.e. at least quarterly) basis.

In the event of the traffic data being corrupted, then the Council at its discretion
may determine the levy for the preceding period.

There may be circumstances where the likely length or lengths of roads to be used by
laden heavy vehicles related to a heavy haulage development is difficult to quantify. In
such cases Council will determine the length or lengths of road to be levied based on the
information submitted with the development application. It is the duty of the applicant to
provide sufficient and accurate information on likely laden heavy vehicle use at the
application stage.

Page 20



Harden Contributions Plan for Heavy Haulage Developments

4. References

Donges. C.C & Associates v Baulkham Hills Shire Council (1989)

Council of the Shire of Ballina, Section 94 Contributions Plan: Heavy Vehicle Traffic
Generating Development — Maintenance & Construction of Roads (1996)

Baulkham Hills Shire Council, Section 94 Contributions Plan No. 6 Extractive Industries (2003)
Great Lakes Council, Section 94 Contributions Plan, Section 7 Road Haulage (2007)

Port Stephens Council, Section 94 Development Contributions Plan, Section 4.5 Roadworks
(2007)

Austroads (1992) Vol.1, Pavement Design: A Guide to the Structural Design of Road
Pavements, Section 7 — Design Traffic; Appendix A — Terminology; Appendix E — Methods for
Characterising Initial Daily Traffic.

Austroads Vehicle Classification System (2002)

Page 21



Harden Contributions Plan for Heavy Haulage Developments

5. Attachments

Austroads (1992) Vol.1, Pavement Design: A Guide to the Structural Design of Road

Pavements, Section 7 — Design Traffic; Appendix A — Terminology; Appendix E — Methods for
Characterising Initial Daily Traffic.

Austroads Vehicle Classification System (2002)

Page 22



Harden Contributions Plan for Heavy Haulage Developments

71  GENERAL

This section contains procedures for assessing traffic
loadings for the design of flexible and rigid pavements and
for the design of overlays.

The general procedure used is shown in Figure 7.1.
Detailed procedures depend on the type of traffic data
available, the pavement type being designed and the
design method adopted.

Features of traffic that largely determine performance are:

»  The number of axle passes

> The axle loadings

«  The axle configurations.

For all pavements, performance is influenced only by the
heavy end of the traffic spectrum. No account need be
taken of cars and light commercial vehicles as far as
loadings are concerned though their existence may
affect road capacity (Section 7.3).
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7.1.1  Axle Configurations and Equivalencies

The damage due to different axle groups is dependent on
the axle spacing, the number of tyres per axle, the load on
the group and the suspension. For design purposes, it is
generally appropriate to consider axle groups in terms of the
following four types:

»  single axle with single wheels

»  single axle with dual wheels

< tandem axles both with dual wheels
o tri-axles all with dual wheels

The relative damage associated with any particular axle
load can be expressed in terms of relationship as shown in
Table 7.1.

The standard axle is defined as a single axle with dual
wheels that carries a load of 8.2 t. Loads on the axle
configurations given above that cause the same amount of
damage as the standard axle are given in Table 7.1.

DESIGN
TRAFFIC
Section 7
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For axha group keads ciher than those m Taole 7.1, the
lamage cawsed |5 expressed as tha aumber of stendard
xles which produece the same damege and is cakculated a5

alkws:

do of standard .

wles for sama = LE o et
larnage Appzegmize [owel fuorn Talda?.1

Whara the axpanail EXP may vary dopending on the
ypa of pavament. Commeny & valuo ef 4 s adaptad lor the
reponenlin which cesene rumber of slandard e eaforthe
wme darage 1 tarmed the numiber of eqgubvalent tandand
uoias [ESAL).

Tandam axles which have duai whesle on ocna axle ard
dragle wineals on the othar may o8 considersd o o
wquivedart 1o fandem =xhas [Both with dual whasis|, whick
ra leaded ta 1,2 times 1he keasd anthe ex-wheeked tandem.

Soread Tandern sxies, baceuza-of thek wide sxe
ipacrgs, [Mora than 2.4m) can be regarded as two 5ng &
e s with the wotal loed o the spreac tardem mrﬂigurati:m
wing dividad equaily Betwesn the two single axles,

Far the deaign of flexible pavements, twin steer axles
ey b= considered 1o be squivasnt 1 tancem asles Rolh
vith dual whasds) which are Laged 10 1.5 Hmes the load an
18 twin steer axles. Forthe dasign ol rgks pavermens Lhey
nay ba conzikdersd 10 Ba aquiva e 1o tancaem s Dok
dth dual wheels) wilch have the sama load as tha twin
iper axles

‘1.2 Design Lanas

ranstuction of new pawvaments end cvearley.ng of sxizling
Evernants usually aflects two or more traflic lanes, |t s
isual practics 10 adopt the same pavement cesign for all

TABLE 7.1
AXLE LOADS WHICH CAUSE EQUAL BAMAGE

; FIGURE 7.1
PROCEDLURE FOR DETERMINING DESIGH TRAFFIC

Page 24

lanes. The design iraffic shoukd be that in the kane which
cernias he most commerciad vehiculer tratfc end & e
dasagriated the dasagn lane,

7.2 DESIGH PERIOD

T deeslgn parbod & U length of tirne exprassed in years
befora it is-anthc: paisd that renabiliation of the pave mant wil
be necessary to restore shape, repair cthar forme o
distress, of to provide adeitional pevamant strargth,

RAshabdiation, which may consist of granuler crasshal
ovarlay, major patching er improvements or removal o
selecied sreas of pavemert materal, ndiates & new
dagign peicd,

In this regacs, resurfacing a paveament with a sprayed
sealor avery thin asphaltevarlay deas not In teeif consiifve
rehatditztion in the pevermant design sense,

Some typical design periods are outlined below:

*  NHew granular pavemants « 20 - 25 yeara
Mew rigid pevemants = 20 - 40 years

+  Asphalt overlays = 10 - 15 vears

v Granuiar ovarlays = 10 - 20 years

Various factors wil influenca the choice of dasign pariod.

They includa:

+  Malnlenancs stategles. Highly traflicked faciities wil
demand lang periods of low malmanancs.

+  Funrding considerations,

+  Other lactors, sieh s madeguale geamelry or raflle
capacdy, may @mit the [Ha of tha roadway and
necessitale asrhy reconsirustion.

7.3  TRAFFIC GROWTH

Bassdon road bratfic aurvey informeticn, il is reasonakls, in
st circumstances, to assume that traffic volumes will
increass geametically aither for tha antire design perid or
up e a stage whate 'road capacity” i reached {1 which
casa tradfic vodamaes are assumad 1o remain consiant for the
remainder of the dasign pariod.

Hihare |5 an fdication thal "foad capacly” B lkaly bo ba
reachad wihinthe desgn perkod, #is recammanded that the
desigrar estatdish thal there s 10 plannec upgrading of 1he
raadgedme iy within the desig parlad belare ha adapts "no
prawth® traflle wobena jor the parled af “ull capachy”,
Adoniion of *no-growth” trafio woalumes for 8 pariod of
*eaiuration” will emas meodication of the spproach used
belkw Io sggregate deily taffic wolumes for toial dasign
frafic.

For gepmadric frefiic growth throwghaet e dasign
pericd, el 1refic over the deaipn pericd it determined by
muttiplyirg tha tedal freflic in thefrst year by 1he apprepr ate
Curnlatva Growth Factos fram Tabla 7.2,

74 METHODS OF CALCULATION OF
DESIGN TRAFFIC

The mathod 1o b osed dapands on the ratle dats that ara
avesable and 1he design procedare to be adopled,

kiaally the rafllcdats shauld Incude the nembars of and
Iomging on asch ave typa in tha teaific strean.
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MUY vag2

JEE GM TRAFFIC i

TABLE .2 CUMULATIVE GROWTH FACTORS (GF)

L1 A 18 120 132 145 259
15 1b 1.5 200 &34 272 314E
20 |2 2a.5 P#eE 3mA 468 573
25 |25 j2.0 41B BB TR B3
00 ED 406 3E: M 1135 1845
35 |85 508 AT 1114 ITREI ENG
Al o4 950 1548 2537 A42E

In meny casss Infarmation al Ihis eeel of 2esail is ned
aviilable &nd recodrse will Dise O nesde o sunwey
information.

This guida catars tor threa laysls of treliic data:

i1 intial snnwal averega deily rumber of axles oy woe
and by [oad

(i inikial annual average daily oumber of agcs by tyoe

i} iribial Bnaual gverage daily tralfic (AADT) plus
parcent commercial vehiclas.

The application ci thase daza to the desgn proceduras 13

7.5 DESIGN TRAFFIC FOR
FLEXIBLE PAVEMENTS

Ao ORI RSAY T GCONTAINING ONE OR MORE
“earg 4 ] 4 5 a i BOUND LAYERS
5 =1 5% B4 56 LB A

.31  For Trafflc in Terms of Annuel Average
Dally Mumber of Axles by Type and by
Load

Because asphall, cemenled materiais and subgrades
gach have differenl 22 darmarce iafionships (allowable
rumber of strain repetlios ws keeel of slriag, © s
nacssany o delerming separataly fok sach maladat the
numioer of atandard axles whish will ceuse the same level
of azoumuletad damage as Lhe aclual balls load
spactrum,. Hence the fol cwing three distine perarmiers
Ay oE renuired;

*  Mumber of sandard axles thar produce the seme
cumulative damage ir asphalt s the ossign trstic
(M,

*  Mumber of smandard axlzs hat produce the same
sumulative darrags inshe sabgiade as 1B design
raffic (4

*  Mumber of =:andard axies that produce the zame
curnuladive camage in sementsd malsrias as ihe
design fradfic (M.

Initial annua average dally values of thess paramuters

shovwr in Tabje 7.3. M, ™. M. arecaculasd using method 1 of Appardix
I=H

TABLE 7.3 APPLICATION OF TRAFFIC DATA TO DESIGN PROCEDUAES

Traffic Data Aveilable
Chesign Annual Avesage Arsasl Average Aa0T Hpegialiges
Procedure aaily number daily number ard percant Losckng
ol axles by of axles by Commercial
Typr & kaiard typ Werhicles
T Flexiole | Secied b 520 FEE4&  GECTASA Bea 7.5
PAvEmEns Appandiz E Appendiz E Aomandic E
cantalning melhad 1 method 2 mathod 3
OreE ©F nore
pound teyera |
|
: Flexible Sac: 7B & Sec TE2 & Lo ?HAA SecvEd
pavBmEnts Apoendit E Appandix E Apperds £
culsshing of mathod 4 meted 2 mathod 3
unbaure granular
rrateriale
Higid e 7.7 A Heo 7.1 Pl MA
Favemaris
Crerlays lur Saz 7678 Sac 7 6.2 & SecTE5 &
lexible | Appendiz £ Apgandin E Appandix E MeA
pEVEMEN . rrechind 4 rraahioe 2 mathad 3
i
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Vot PAVEMENT DESIGN

ks 939

The design leading & then salculated as foliows. Design
numoer o sandard axss o

asphiall = W, x 205 & GF

subgrade = I, & 305 5 G

ceinenied Marsrips — bo.x 365 5 OF
wiere Gl s Bhe curmulabve growth factor fram Taole 720

Tress valees ane used 35 inpul o sbeps 10, 15 and 16 al
Fra chessign peociiese Sollmes Iy Fabie 7.9

7.5.2  Far Traflic In Termz of Annual Average
Daily Mumbar ol Axlas by Type.

Thiz e requined daeign paremsedare are 52 dafined in
Beckon 7.6.1. Annual swersgs daily number of ES8s. M
15 galculabed using method 2 of Appendo: E.

M, ™, and I aa defined in Ssction 7.5.1, are then
ol e as:

N, = 1IN,

M, = LIN,

N = l0ON,

Thaar condglanls heve been caloclated wsing the
pracadune dercribed i mathod 1 o Appends E using 1he
tiaiic ckstribagion given in Tabla 8.5, IF a diflerant raffic
diatribution ista be esed the mathod 2escriced in Section
7.5.7 should ba used,

The cic-aigﬂ ngding & hen cabzulated asdollows, Design
rasmbees af standard axlas for:

awphale =N, 1363 x GF

subgrade =M, 1 363 x GF

coimerted marerials = M. % 363 % GF

where GF iz the cumulative growth fastor from Taole 7.2,
Theas valusa ara uesd as input to stepe 10, 15 and 16 of
tha dasign procedure oullined in Tanle 8.1(a)

¥.5.3 For Trafic in Tarms of Annual Average
Daily Traffic (AADT) and Percentage of
Commercial Vehiclzs.

The e required design paramet=rs as as delined in
Secton 7.5.1. Anraal averags deily number of ESAe, B,
ie celculetad wuaing methed 3 of Appandix =.

M.,- M ard M. a5 defired in Sectien 7.5.1, are tren
caloulatsd a3 follows:

NEE = 1] Nr.

'\;JE = I']Nr

"~.':L = 1l Nr.

Thesa constants have been caloulated using ths
procedure dascebed in method 1 of Apoendix E usinp the
raffc distrubuiion given in Table 8.3, If o difcrent tradfic
digtribution is t e ysed e methed deseribed in Section
7.5 1 shosdd be used.

The design keding 2 then calculated az follows.  Desian
nurnber o standard axles lor

asphalt - DN, % 363 £ GF

subgrade =N & 365 1 GF

cemented materials = N x 365 5 GF

wherz OF i the cunsclative growts tacer from Table 7.5,
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Thise vinlues are wsed as inpat 1o stepes 10, 15 and = 6 af
thn design peodedar outined in Takle 8.1,

7.24 Speclalized Loading

The airm is 10 analyse the damacs caused by sach asle’
lzad confguraton and bo defenning lha 1olal camaos
uging Miner's Law.

754 Current Traffic Spectrum

Far escn of he axle ypes which will wse e pawsment,
eslimats from the awallable data he datly number wih
Ioada wihin specke load renges. Desgnate theasas ™
vihere i reers o axie confiqueadicn fype andi relersto 1he:
Iz e dganilucies For codigurstion .

7.5.4.2
Either

() Assume that the growlh of numbers of alk axie
m‘lliml.f.ﬂjiurls argd [aad fnagni'lllrl': sl b aipal, ancd
sedech the appropsiate faclos lrom Table 7.2, a6

by Adopt ditfersnt geoweh lactore for the numbers of
different sxde configuration ander ioed meagnitudes
depending on tha assumed ciange in the  bralfic
Epectia r'!l.lrlrllg: the: design perind, seleching
Epproprate vakues from Takde 7.2

Growth Faclaors

75432  Caleulalion of Dasign Trathic

Dredervming Tl fubal rarmbaer ol each o configueation e
magnitede which vwill be applied o the pavement dwring
the dasign period Nii using the fommula:

N, = s Nru = IiF
whem GIF is the adcpted growth fastor from Table 7.2 for
Inad penfiguration 1 and load magnitude j.
The values af Nu are then wsad in steps 10, 14, 16 o
the machaniztic daelgn procadure deecribed in Taole B. 1.

Thi Ioad megnitudes and conf gurations themseles
aree sl in sheps 1120 and @ 30 of the eechuanisiic design
procadure degcrbed In Tabds 8.4,

7.6 DESIGN TRAFFIC FOR
FLEXIELE PAVEMENTS
CONSISTING OF UNBOUND
GRANULAR MATERIALS AND
OVERLAYS FOR FLEXIBLE
PAVEMENTS

.61  For Traffic in Terms of Anhual Average
Daiby Number of Axles by Typs and
by Load

The design parameter required is the number of ESAs.
Ananag| average dally number of E3As. M. & cafulated
frorm rnetid 4 of gopendix E.

The desigr nennbar of E2A% is then ceboulabed as
i, x M3 5 GF
whers O & the cumelabive arowith dgctos rons Tak s 7.2

Uhis walue i used 22 0put B by design procedurs
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cutlined ir Secdis 8,3 o ‘lax b pavamanta and Saction
180,£.5 {or averays,

7.6.2  For Traffic in Terms of Annual Average
Daily Mumber of Axlas by Typa
The dasgn paramear raguirad i3 tha sumbar of ESAz.

Annual averana dady aurmber of ESAe, ‘.‘\'5, iz caloutaied
irom meshod 2 of Appondix E.

The dasign numbser af E5As = then calculated as:
N, 1305 5 GF
whara GF is the cumulative growth [aetes fram Tabla 7.2,
Thia vaue 5 used &5 inpll |6 e Sesign prosadure
outlined in Section &3 lor leajole pavemants and Secion

H0L4.5 for cwarlays.

7.83 For Tralllc In Terms of Annual ﬁ.‘hl‘El’EgE’:f.
Daity Tralfc (AADT) and Parcentage
Conunercial Yahiclas

The desian parametar raquirad is the number of ESAs,
fnmual avaraga daily number of E5As, I, & rakulajed
frem methcd 3 of Appandix E.

The daego number ol ES48 is than calculziad as:
M, =565 1 GF
where {F I e cumulative growih facior from Tokie 7.2,
Thiz walue iz used a: input to the design procadun

oulkned in Section B3 lor fsxibla pavarsents end Section
10.4.5 for ovarlays.,

7.54 Specialisad Loading

Fer the des e of fiexible pavemeants conzisting of unbownd
granular matetials bor tha caze of specialised raffic loading,
e m|gn pruceduminﬂqmicmﬂ 2is not appmpri.‘!rn. Him
nesessary 10 wee 1ha Mechenietic Procadure [Sselian 8.2}
aprd hance adopt tha irallic characierisalions e
Saclion £S5k

7.7 DESIGN TRAFFIC FOR RIGID
PAVEMENTS

7.7.1  Traic Eslimation for Thickness Degign
Frocedure

Tha design tsfic i crarasierised by ha cumuiatva
aumbar of commarcisl e cle akle G s i aXpocsd o 1ha
deaign lane during the design padad. Togethar witn ha
propornions of sach type of sl group and the distribuicn
of laads on sach fype of acle graup

Laads an an axla group ovpa ars pics’ly greuped inms
19 kW inlereals. Appandic | ocontains ssamples o (cad
PN ey N

The design nurber of commercial vobizio axlo groups over
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1ha design e of the pavaren & alan by

C,=C, =65« GF

wnera
C, = dasign numbor of commarciz| vericle axa
JTUpE.
£, = indial number of commemial vahicle e
Oroups par day.

CF =  the swmulativa grewth factor fram Table 7.2,

Tha desgn procedure i1 Chapler 3 calers lor esch of tha
fallowing aule ypes:

»  mngla aslas with singla whseis;

v sngla axlas whh gusi wheals;

s lamaem axlas witk dual whaelds: and
4 lriaxles with dual whesls.

e s fppad 20e wa bo conyvared io one of the ahava as
12 U

(i Comvartapraad tandem ke kads o dual-yred single
aw e Inada on tha bagis that a spread tansem axs e
aquivaiand 1o two dual ty=ad singla arles, aach ot which
has half af the speset tarckam ave bed.

(i) Coamiarl Swin sl axles 1o single @es with single
whase = on this basis that & twin ataes axle is aquivalent
be o eingle axdea with sing e wi-seks, sachwiby haliha
lad.

7.8 INITIAL AND TERMINAL
PAVEMENT CONDITIONS

The dasign procedura for new flexibla savemants
praseniad £ Seeilon 8.1 Iz based on tha pramize thet
pavament mlghraess o 1he enc o the design pericd will ba
approximataly 150 counts&m, Bssuming hat te iniial
roughness 8 agproximety S0 coeskm.

A zuitable initisl oy hness valus can B dedatminad by
messuraments of racenly construced pevarerz  To
aliew Teibilily in Lhe ehoice of the terminal conditicn of the
pevamail, and alss 1o abew dor veratiors nthe inital
savarsen condition the deaignar may modify tha valua o
design trefic detarmined above balor undarlakicg ha
pEvamet design.

To detarmine the madilied valua, Tho daskyeer wntars
Figura 7.2 with tha aiaady daleminad dagign traffic and
slzo tha dasired mtia ot indalbnal rmughness. Themodisd
design Iraffic is 1men mad frem tha wewical axs.  For
gxample, f:he daesign ralc 2= daterminad aboveis 1 0F and
tha designer seaks a pavamed desgn whick wil result in
terminal rough rass baing four rmes inital roughress, tha
ves of tha modified dossgr tratiic is 4 = =07,

This muodification spplias ool o c@ses Wk he
suiogracks Sl cRterion govemns. As & guide, suggesisd
sarmiril rolshnesss vaiues for Sifaren: classes of roec are
n Tabla F.4
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' i xl
- L HE 1= 3 - F 4 -
' MEUAE T2 MODIFIED DESIGH TRAFFC V3 DESIGN TRAFFIC AND RATIO FIMAL ! INITLAL ROUGHNES
(FOR USE IN DESIGN OF NEW FLEXIBLE PAYEMENTS)
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Eiigee

The arminofogy J58d in ine Guida is baeically in
acoordanca with Australian Slandard 1348, 1 {1988), Hoad
and Traffie Enginaening - Glassary of Tarms, Fam |- Aoad
Cesim and Construction, Thls Append ® 1s1s and dadlnes
sabid Lssd whicn ao pod apoess ar difar in dedinition from
thet showm in &S 1348.1, or sccond with AS 1348.1, but
which ara considered so imporlan: within the contaxt of his
doeument io warrant having them reprodecad.

DEFINITION OF TERMS
Annusl Average Dally Tralfic (ARDT)

Theia total yvaary irafic velima dividad oy 365,

California Baarlng Ralke (CBH)

The ratio expressed az 4 oercaniage batwesn a test load
and an arkérarnily defimed slandand lead, This tesl loaed is
trat raquirad to causs a plunger o stancard Gimensions o
panatrate 3l a specifisd raba into 3 spacdicaly prepared sod
EQRCIMAN,

Commearcial Vahicls

A vahbse Paving & a3t ona sdla with dua whaad angfor
havsra e shan 1wo Bxlas,

Course

Dy e rvra Leyars of the sama materiel within g pavemani
SArLIELIFE.

Curvature Functlan

f 2 deflaction  bowl 13 the differamse In masimam
daflaclion at alest silo ardthe datlazfion a: apain 200 mm
Iram Ihe palnt a1 ahich tha maximum deflaction wes
aresduiied (in the dirsston of travall

Cemented Malerials

Thoze oreducec by aadiion ol camant, lime ar athar
aydradslicaly bivding agant to grafular matarials in
gufficisnt quamitles 0 produce a bound |evar with
aignificant tansie slrargin.

Ceflegtion

Fan variicel alastic (recoverabie) cafarmalion of a
saveiran suface balwesn e s of a slanoacd axla.
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S APPENORA 5 ; e R o

Design Period

A parnod consicered appropeiata to the funclion of the road.
It l2 uaed io daiermine tha iotal trefie for which the
pavamant i designed.

Design Subgrads Leved (DSL)

The level of the prepared fommation after comolslion of
stripping and axcavalion or filing ard upon which the
pavemnant & to be constructed. (Design Subgrada
Leval = Firished Surface Levei-Mamirales Pavarnan
Thicknass).

Layer
The parion of a paverard sourse placed ang compacted
% an antity,

Modiled Materlals

Granular maderlals o which small amoune of stebilising
agant Faws been addad te improve thair perlormance
ied, by reducing plasticly} wittaut caueing B significent
Increasa inostruciurel sfiflaess, Modiied materas ane
coraidered jo behgea 83 unbound matenals.

Madulug of Subgrade Reaction

The siocpe ofthe straight linedraw fron Tha arigin o a g e
point on the strass deflection curve cbialned from & plata
bearing fast,

Favement {Structure)

The portion ol the road, axcluding shaulders, placsd abova
iha cesign aubgrade keval for the suppet of, and 1o farm a
running surlace for, wahcular raffic,

Permeabilily Reversal

Czours 8t B pavement layer intarfase wian e cootlxian:
of saturated parmessility of the upper laye: & at laas! 100
fimes graater than 1hat of tha layer b it.

Roughness

The roughieze ef the pavamant aurdacs in mouniskn as
maasurad by & NAASFA Roughneas katar.

shoulder

Tha portion of tha road configuaus and fush wih 1re
pEvamant,
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A2 FRYEMENT DESIGH JRlLY 1eE

Stabillzation

The tresarmenl e! & rozd pavament materizl 1o rnproye icar
o eorrect & knawn dedicisncy emd thus anhance ta ealliy
o periorm ite function in tha savemen,

Standard Axie
Bingie axle witn oual whes s loaced to a total mesa of 3.21.

Traffle Lane

Thaportkan at & carrlagaway 8 alao toruse of a single lane
c! wehiclas,

The comparenta of flazible and rigid mad oavemant
siniciuras are shown in Figure A 1. [m ]
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i b
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e
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¥ mnw]mﬁmlﬁrap ;-W'* " B :
i i mﬁgmﬂm}pmlmiwmw B,',rurqi B.I'?EL
aaﬁ' " Thgth 1 rﬁm l‘;‘-ﬁmﬂ.ﬁ u:iﬁ'hmr,ﬁinm i‘lﬁﬂn‘yun gs'll:r pruvrﬁ%‘mh abul:’[tng piopery
_ _[-innluﬂm 1I'-|'5.-1:I.Hﬁ qﬂé}
c-nsé-s Those m@mﬂﬂl Wlﬂa _aimﬂ' | nﬂurﬂﬁu wrglmamnm ha Bsﬂlqnad ]
..-ﬁﬁﬂ&iﬂh 'I"ﬁ Sar‘ﬂ I e el R‘HMW b H
ﬂEﬁHEﬁ ,‘;;‘ Lol _... ; .-{Hﬁ o .‘__
i magapaﬂiﬂwima ufmmummtbn i-ur mmﬁ‘aﬂb

Glu;ﬂ‘r‘ H‘Mwmadmﬂmmﬁaﬂ{whihh_.
= “"'{.@E' ST R ol i : BT
i cra.-asr Mﬁm@ﬁ. ot Being Class B, whese main e mﬁummmmsﬁmmﬁmmfw
*ﬁ*% it adfi fo ook Sreel systamE
Erma Thﬂﬂ! mﬂ;ls-nut hamg,gin?&iﬁr? afnlurﬁ:ﬁnmsm provide BCCBSS m-!hl:ﬂtlnﬂ pmpiﬂy
Class 8 ' Thosgrdads which pravide B|Hﬂﬁmﬂ'ﬁl hi_r'ururrn a:h-rﬂ:}'urftmﬁichmd whld:mnnntbéusgmc
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FIGUAE A.1 COMPDNENTS OF FLEXIBLE AND RIGID ROAD PAVEMENT STHUCTURES

Page 31



Harden Contributions Plan for Heavy Haulage Developments

NUMBER OF STANDARD AXLES PER AXLE GROUP
FOR EQUIVALENT ASPHALT DAMAGE ACCORDING
TO TYPE OF AXLE GROUP AND AXLE GROUP
LOAD (FACTOR F Aij)

Determine, for each load range for each type of axle group,
the number of Standard Axles which produce the same
damage as one pass of the axle group, using the following
formula : EXP

i
FA§ (“ch orFSj)= -1;

where

Lij = jth load magnitude on axle type i

LSi = magnitude of Standard Load on axle type i
(Table 7.1)

EXP = exponent contained in the relation between
limiting strain and strain repetitions which
defines the performance of asphalt,
cemented material or subgrade as
applicable.

The values of F Aii? FCij and FSij contained in Tables E1,

E2, E3 respectively were derived using the above formula
and the exponents 5, 18 and 7.14. These exponents are
derived from the performance criteria in Figure 6.8, Figure
6.1 and equation 5.1 (Section 5.9).

Ifthe designer wishes to use other performance criteria,
the above formulas should be used to recalculate the
entries in Tables E1, E2, and E3.

Calculate for each relevant damage mode, the number of
Standard Axles (Ng) which is equivalent to the initial daily
traffic, using the following equations:

For asphalt distress
Ng, = ZNAU g ZNM}.FAa +ZNA3,. Fag + ZNMF‘M
i} J J 1

Where N Ai is the average daily number of axles (in the first
year of type i carrying a load of magnitude j.
For damage of cemented materials

Ng = ZNAU Fej + ZNMFC2j +ZNAaj Foy + ZNMjFCJj
J J i )

For subgrade damage
Ng = ZNAlj FSIj + ZNMFM +ZNA3 Fs3j + ZNM‘FS::,'
i i j i

with the summations being taken over the appropriate load
ranges.

These three quantities characterise the initial daily traffic
for the mechanistic procedure.
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2ay I

S e BN U LN, S S
Sesien’” lus  DATECFE \iSIER JETOREA 1

ot

TABLE E2 TABLE ES
MUMBER OF STAMDARD AXLES PER AXLE GROUP NUFMBER OF STANDARD AXLESR PER AXLE GROUP
FOR EQUIVALENT DAMAGE TO CEMENTEDR FOR EQUIVALENT SUBGRADE DAMAGE
MATERIALS, ACCORDING TS TYPE QF AXLE AGCORDING TO TYFE OF AXLE GROUP AND AXLE

GROUP aMD AXLE GROUP LOAD (FAGTOR 1'-:.-]} GROUP LOAD (FARETOR F"U}

SR

Fhib T g
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Method 2

(i) Estimate the daily numberof each of the 4 typesof axle
groups listed in Table E4. Designate these as

NAI X NAZ’ NAS' NA4

(i) Estimate the number of ESAs for each type of axle
group (F,, E, F3, F,) from Table E4 or other relevant
information

(iii) Calculate initial daily ESAs (N ) as follows:

Np=N, F1+NA2F2+NA3F3+NA4F4

' APPENDIX E E3

Method 4
Calculate initial daily ESAs (NE) as follows:

Np = ZNMj Fay + ‘?‘N"*F"” +JZNA3]- Fag + ZNM,.FM
3 J

where N " is the average daily number of axles (inthe first
year) of type i, carrying a load of magnitude jand FEJ. isthe
number ESAs for each pass of the axle group i carrying
load j with the summations being taken over the
appropriate load ranges. Values for FEij are contained in
Table E6.

Method 3

(i) Estimate AADT for the design lane and percent
commercial vehicles (C%) from traffic census
information

(i) Estimate the number of ESAs per commercial vehicle
(F) from Table ES or other relevant information

(iii) Calculate initial daily ESAs (N ) as follows:
N =AADT F C/100

TABLE E4
NUMBER OF ESAs PER AXLE GROUP TYPE ACCORDING TO STATE AND ROAD FUNCTIONAL CLASS (FAC-
TORF)
Road Axle State/Territory
Functional Group : i > :
Class’ Type NSW /e aLp WA SA TAS  ACT AT
SAST 0.6 0.6 04 05 0.7 0.4 - 04
1 SADT 0.4 0.5 0.3 0.4 0.4 0.3 . 0.2
TADT 0.9 0.9 0.7 0.7 0.9 0.6 - 0.7
IBDT . 08 07 0.6 072 o8 0.42 - 0.6
SAST 06 0.4 0.4 05 0.5 0.4 - -
2 ~ SADT 0.5 0.3 0.3 0.4 0.3 0.3 - -
TADT 1.0 0.7 0.7 1.0 0.9 0.9 - -
IRDT ~ 07 04 08 05: 062 0.5 - -
- SAST ' 08 0.4 0.4 05 05 0.4 - 0.5
3 SADT 08* 04 0.2 0.3 0.3 0.3 - 0.5
TADT 1.0 0.7 0.7 0.8 0.7 1.1 - 0.8
TRDT 0.82 0.42 0.5? 09%E 07 0.8%€ - 0.6
SAST 0.6 0.4 0.3 0.4 0.5 0.3 03 -
6 SADT 0.4 0.3 0.2 0.3 0.2 0.2 022 .
TADT 1.0 0.6 0.7 1.2 0.8 0.7 08 -
TRDT 0.8 0.4 0.6 08 05 0.52 - -
SAST 0.6 0.3 0.3 0.3 0.2E 0.1E - -
7 SADT 062 02 0.2 0.2 0.3E 0.4E . -
TADT 16 0.7 0.6 1.2 0.3% 12% - -
TRDT . - 5 : o . . "
1 Road Functional Classes are defined in Appendix A
2 Average based on a sample of between 50 and 100 axle groups
E  Extrapolated from 1973 survey data
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