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ABSTRACT

Unsealed roads play an important role within Australia’s 825,000km road network.
Providing the necessary funds to the unsealed portion of the network is an ongoing
issue. Investigation into Toowoomba Regional Council’s unsealed road maintenance
practices was undertaken to determine if any improvements or modifications could
be made to improve delivery of this service. The aim was to provide consistency
across Tooowoomba Regional Council resulting in maximisation of limited
maintenance funds.  To achieve consistency and maximise funds across

Tooowoomba Regional Council a road classification system was developed.

A four tier classification system was developed that outlines the service function and
characteristics of roads throughout Tooowoomba Regional Council. Maintenance
activities, intervention levels and response times were developed in accordance with
the classification system. Estimated costs in maintaining the road network based on

this system were calculated to predict funding requirements for the future.

From a comparison completed, on previous years maintenance expenditure and
future funding requirements, there was minimal difference between the two.
Determining if the classification system is adequate for Tooowoomba Regional
Council’s requirements, involves the classification system to be trialled for a period,

so as to make adjustments and provide community feedback.

The development of the classification system, while not providing a definitive
answer on maintenance costs, has provided a method of adopting consistent

maintenance practices and standards across the region which did not previously exist.

It is anticipated that Toowoomba Regional Council can achieve savings on future
maintenance costs with the adoption of such a system, and this will provide value for

money services that the community can afford.
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CHAPTER 1
INTRODUCTION

1.1. Background
1.1.1. Local Government in Australia

The system of government that operates within Australia comprises three tiers (ie.
Federal, State and Local) and each level of government has roles and responsibilities
to make sound judgements and decisions to provide and share services for the
country, state and local community.

The Federal level of government in Australia is one of the oldest continuous
democracies in the world, being established in 1901 by the Federation of the then six
British colonies (now Australian States) to form the Commonwealth of Australia.
Issues that affect the whole nation such as Foreign Affairs, Trade, Immigration and

Defence are the responsibility of the Federal government.

The six states of Australia, Queensland, New South Wales, Victoria, Tasmania,
South Australia and Western Australia, as well as the Northern and Australian
Capital Territories, have the responsibility to manage affairs that are directly related
to the running of the state or territory. These responsibilities include health,
education and law enforcement. The states are also responsible for the establishment

of Local Government boundaries.

There are 562 local governments within Australia, 73 of which are located within the
state of Queensland (Facts and Figures on Local Governments in Australia 2013).
This is the final level of government in Australia and provides governing at a
community level. The main role of local government is to provide maintenance and
improvement of the local environment (construction and maintenance of roads, park
maintenance and waste collection services), and provision of community based
activities such as libraries, swimming pools, recreation facilities and child care

centres.



Rates on land and property is the main source of revenue for local governments and
this is supplemented through licence fees, fines and grants provided by the State and
Federal government such as the Financial Assistance Grants, Roads to Recovery
Road Program, Safety Black Spot program, Royalties for the Regions (Roads to
Resources) program and Transport Infrastructure Development Scheme (TIDS)

program.

1.1.2. Toowoomba Regional Council

Toowoomba Regional Council is a local government authority located approximately
125km west of Brisbane on the Darling Downs in South East Queensland, location
shown in Appendix B. Created by the amalgamation of eight councils (the Shire
Councils of Rosalie, Crows Nest, Jondaryan, Cambooya, Pittsworth, Clifton,
Millmerran and Toowoomba City Council) on 15 March 2008, Tooowoomba
Regional Council is responsible for an area of 12,950km? and a population of

approximately 165,000 people (Toowoomba Regional Council 2013).

The region is undergoing strong growth, particularly in the urban residential areas
but lesser growth in its rural communities. With unprecedented resource sector
activity in the adjoining Surat Basin and significant industrial expansion in the
Charlton-Wellcamp Enterprise Area, Council is faced with many infrastructure
challenges. Along with the industrial areas, Toowoomba Regional Council has a
large primary production sector which includes beef and dairy cattle, crop growing
and plantation forests.

The majority of the population is concentrated within Toowoomba City and the
greater urban footprint, but as the balance of the population is spread across the
region, there is an extensive road network in place. Details obtained from Council’s
Road Register show there is 3,215km of sealed roads, 3,283km of unsealed roads and
3,102km of other roads (unformed or unopened). In addition, Council is responsible
for carrying out maintenance to 857km of state controlled roads for the Department

of Transport and Main Roads under a contract arrangement.



1.1.3. Australian Road Network

Australia is the sixth largest country in the world by land area, 7,682,300km?, with a
population of approximately 22,683,000 (Australian Demographic Statistics 2012).
The majority reside along the eastern coast. Due to the remaining population being
sparsely located across the country, there is an established road network of some
825,000km which contains 80% local roads (responsibility of local government) and

about 41% of these roads are unsealed (Australian Rural Roads Group 2013).

The local road network is a vital asset and valued at approximately $75 billion, but
the amount of funding needed to maintain the network is of concern, which is being
underfunded by about $3 billion each year. Local governments contribute 21% of
the total amount of funding for roads in Australia, with the remainder coming from
state and federal government (Australian Rural Road Group 2013). It is vitally
important that road assets are well maintained as they connect remote communities,
provide transport routes for the majority of freight around the country as well as

access for tourists and residents.

1.2. Project Objectives
1.2.1. Councils Unsealed Road Maintenance Objective

As shown in Figure 1, Toowoomba Regional Council is structured into three
precincts, (North, Central and South) for the purpose of delivering road construction
and maintenance activities. Each precinct is responsible for the construction and

maintenance of the roads within their area (Slader, | H 2013, pers. comm. 26 March).

Maintenance currently performed on the unsealed road network involves patrol
grading, with a target to grade 80% of the unsealed roads at a frequency of once
every 12 months. Activities consist of dry grading only, use of water truck, roller
and grader, table drain correction or scarifying and reshaping. The type of
maintenance carried out on the class of road is generally decided by the Manager of

each precinct and varies across the region (Slader, 1 H 2013, pers. comm. 26 March).

At present, road maintenance is more reactive than a proactive practice. This is due
to a minimum number of Road Condition Inspectors being employed to log defects
so maintenance can be scheduled once the appropriate intervention level has been
reached. The reactive response is being driven largely by ratepayer complaints and
Councillor Requests indicating that roads are generally not being maintained to the



communities’ expectations. The flood events in 2010/11 and 2013 have impacted
significantly on the condition of the unsealed network, such that Maintenance Teams

have struggled to keep up with the workload (Slader 1 H 2013, pers. comm. 26
March).

91 REGIONAL Toowoomba Regional Council
e COUNCIL C&M Precincts

Legend

— State Roads

Local Roads

40 & 80km Radii
TRC Precincts

Northern Region

Central Region

Southern Region

Figure 1 Toowoomba Regional Council Precincts (Construction and Maintenance - North, South, Central
2013)



1.2.2. Issues

A large portion of Council’s road network was damaged during the 2011 flood
events, with unsealed roads receiving most of the damage. As the recovery process
is still in progress, gravel resheeting is the main activity being undertaken on the

unsealed roads.

The standard of resheeting being conducted is the same for all road classifications
across the region. With council having a limited budget for maintaining the unsealed
road network, delivering the same maintenance standard for each road is not
sustainable and cannot be achieved with the current maintenance allocation. For the
2011/2012 financial year, Toowoomba Regional Council spent $20 million
maintaining its road network. The expenditure on unsealed roads was in the order of
$9 million (Slader, | H 2013, pers. comm. 26 March).

Sufficient funds for maintenance have always been a dilemma for Councils
everywhere and it cannot be assumed that additional funding will be made available
to close the existing funding shortfall. More importantly, the service provided by
unsealed roads must meet the communities’ needs and be affordable. It is therefore
essential that a well-planned, consistent approach to maintenance is implemented to
ensure the community receives value for money from the expenditure of public

funds.

1.2.3. Project Objective

The aim of this project was to investigate the current practices, analyse costs, extent
and standards of the unsealed road network to ensure a financially sustainable future
and provide recommendations that will result in consistency, certainty and
compliance. This was achieved through a process that analysed a select number of
roads within determined localities throughout Toowoomba Regional Council. These
were classified into a predetermined classification system that outlines what

construction and maintenance practices are to be applied to them.



CHAPTER 2
LITERATURE REVIEW

2.1. Road Construction Development

Lay (2009, p.3) defines a road as being, “a path or way between different places,
usually one wide enough for vehicles as well as for horses and travellers on foot”.
Since humans started to travel, the use of convenient paths and tracks were utilised
for such purposes as leading to campsites, sources of food and water, passes through
mountains/swamps and to avoid dangerous areas. These paths and tracks as by
definition were the early form of roads (Lay (2009)).

Many civilisations were building sound roads, mostly along trade routes, which were
capable of withstanding the amount of human and animal traffic using them. But the
Roman roads were by far the best produced by anyone at the time of the Roman
Empire.

The Romans had recognised that the fundamentals of good road construction were to
provide good drainage, good material and good workmanship. The Romans
constructed their roads on a firm and formed subgrade that had longitudinal drains on
both sides of the road. The roads consisted of a layer of local material to produce a
raised formation, this contributed to moisture control. The layers after this consisted
of stone followed by cement stabilised or mortared layer with the final surfacing
comprised of large hexagonal fitted flagstones. After the demise of the Roman
Empire the skills and the knowledge associated with road building were lost for over
1,000 years (Lay (2009)).
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Figure 2 Typical Roman Pavement (Lay 2009)

During the 18th century three men, Trésaguet (France), Telford and MacAdam(UK)
had a significant impact on the way roads were to be constructed.

Trésaguet’s method involved using quarried stone which was placed on a cambered
formation. Smaller pieces of stone were then compacted into the spaces between the
larger stones to produce a level surface and the running surface was made with
broken stone. This configuration was all placed in a trench so as the running surface
was level with the surrounding landscape. To overcome the drainage issues the
surface was made as impervious as possible and deep side ditches were provided
(Lay (2009)).

wedged-in

pebbles & :

broken stone i
longitudinal 25 mm broken stone ;

drain :

edge stone quarried stone blocks, ¢.200 ¢.50 mm

Figure 3 Typical Trésaguet Pavement (Lay 2009)



Telford expanded on what Trésaguet developed, using shaped stones with a flat face
on the subgrade and the other faces more vertical, broken stone was wedged into the
spacings. The formation was kept level but the upper surface of the pitches was
cambered, a layer of base course stone was then covered with gravel to be used as the
running surface. To avoid drainage problems the pavement would be raised above
ground level where possible, but if this could not be achieved the area surrounding
the roadside was drained (Lay (2009)).
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Figure 4 Typical Telford Pavement (Lay 2009)

MacAdam, through observations realised that smaller layers of well compacted,
broken angular small stones would provide the same strength and stiffness and a
better running surface than a pavement based on a foundation of large stone blocks.
MacAdam’s pavement consisted of a layer using small stone, on which another layer
of smaller stone was placed. The strength and stiffness provided comes from the
mechanical interlock that is developed between individual stone pieces, this principle

is still used today in modern road construction (Lay (2009)).

broken, angular stone,

'
1
25 mm maximum size ' e
= ‘ * 1 50 mm
broken, angular stone, :
|

75 mm maximum size v

~ . 1
cambered formation ]
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2.2. Road Geometrics and Construction Practices

Australia has a well-established road network, which results in the construction of
very few new roads. The majority of work undertaken on the network is upgrading it
to comply with the changing needs associated with increased traffic usage (Austroads
(2009)). This ensures that the roads are capable of providing safe, convenient and
comfortable travel with appropriate design and construction principles being applied.
The elements associated with a road are of key importance to achieving this, and are

shown in Figure 6.
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Figure 6 Road Cross Section Elements (ARRB 2009)

Traffic lanes and shoulder widths are determined by traffic volume, vehicle type,
vehicle speed and the functional use of the road. One-lane two way and two-lane
two way roads are mostly affiliated with unsealed roads, with the future design
traffic volume being a factor in deciding which configuration to adopt (ARRB

(2009)). Table 1 show widths normally assigned to road elements.



Table 1 Suggested Cross Section Widths (ARRB 2009)

Description Two-lane two-way road | One-lane two-way road
Traffic lane 3.0m 3.5m

Shoulder 0.5m 1.0m
Carriageway 7.0m 5.5m
Table drain 1.0m 1.0m

Providing an appropriate cross fall to the road is essential to allow surface water to
run off. The cross fall slope depends on the local conditions and the properties of the
material used for the road, if the cross fall is to steep scouring and erosion can occur
and if the cross fall is too flat, water will not run off producing potholes. Road cross
falls of between 4% and 6% have been used with success. Typically roads have a two
way cross fall that should meet at the road crown; for a single lane carriageways it
may be best to have a single cross fall (ARRB (2009)). Some cross fall

configurations typically used are shown in Figure 7.
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Figure 7 Typical Crossfall Configurations (ARRB 2009)

Draining the road is the most important aspect of designing and constructing a road.
The function of drainage includes removing water from the carriageway and road
formation, interception of surface water flowing towards the formation and the
interception and disposal of ground water (CIV 3703 Transport Engineering 2012).

As an eminent engineer has put it:

No Drains, No Brains.
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Techniques used in draining the road include providing appropriate cross fall to the
road to shed surface water as quickly as possible, provide catch drains and banks to
intercept overland flow and construct table drains to drain the water that has been
collected alongside the road (CI\V3703 Transport Engineering 2012). Table drains
can be in the form of either V or trapezoidal drains; V drains are more suited to areas
where there are no prolonged periods of heavy rain, whereas trapezoidal drains
provide for a greater capacity and reduce scouring. Table drains should be
constructed so the lowest point in the pavement is well above the free water level in
the table drain (ARRB (2009)). Trapezoidal and V drains are shown in Figure 8 and
Figure 9 respectively.

lrapezoidal
ditch EoN
i, 03-05m
# e,

T 0Em 0.am

08m
Figure 8 Typical Trapezoidal Drain (ARRB 2009) Figure 9 Typical V Drain (ARRB 2009)

Unsealed roads are developed through three stages, from unformed roads to formed
roads to formed and gravelled roads. An unformed road consists of clearing
vegetation to produce a trafficable road alignment; this form of road is only used by
light traffic volumes and mostly in dry weather. Formed roads consist of earthworks
being carried out to improve road geometry and provide adequate drainage. Formed
and gravelled roads involve applying a pavement to the formation. The
recommended pavement structure to be used involves the use of a base and a wearing
course, but the more commonly found configuration involves only a base course
(ARRB (2009)).
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The wearing course should be durable and of consistent quality to ensure that it
wears away evenly. Characteristics associated with the wearing course, from ARRB
2009, include:

. Skid resistance

. Smooth riding characteristics

. Cohesive properties

. Resistance to ravelling and scouring
. Low permeability

. Load spreading ability

The base course layer is used to give strength to the pavement, which consists of
crushed aggregate that is placed in layers of which the thickness varies according to
the volume of commercial vehicles using the road. ARRB (2009) provides
information on determination of pavement thickness and specifications to achieve the

required characteristics for both the base and wearing course.
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2.3. Road Maintenance Practices

Like all roads, unsealed roads need to be maintained to achieve their intended design
life and to provide a safe and user friendly environment. Unsealed roads are more
prone to deterioration than sealed roads causing the road to lose its shape, have a loss
of wearing course material and be damaged by water. To achieve the intended
design life and have a safe and user friendly environment, maintenance of unsealed
roads aims at providing a good riding, free draining surface and to minimise safety
hazards.

Maintenance can be approached in two ways, corrective maintenance (when defects
arise) and preventative maintenance (stops, rather than reverses, deterioration).
Maintenance on unsealed roads is conducted to rectify numerous defects, which
include: Loss of surface material, surface scour, rutting, corrugations and potholes
(ARRB 2009). Images of the more common defects and causes are shown in
Appendix C.

There are three main methods in maintaining unsealed roads; Patrol Grading,

Scarifying and Reshaping as well as Gravel Resheeting.

Patrol Grading involves the use of a grader to keep the road well drained and
maintain a satisfactory running surface. The practice generally involves cutting a
small slice off the surface of the road and spreading the material evenly across it
filling in any discrepancies such as corrugations and pot holes. The road surface can
be significantly improved by compacting it after grading; this can be achieved by
either tow behind rollers or separately by steel or rubber tyred rollers. Increased
wear to the surface may occur if grading is conducted in dry conditions as wind and
or vehicular traffic can disperse the fine material before it has had a chance to bond
to the underlying surface. To avoid this from happening applying water to the
surface after grading and then rolling helps bring the fine material to the surface
which assists in retaining the aggregate fractions in place through cohesion
(CIV3703 Transport Engineering 2012).

Scarifying and Reshaping is the process of loosening the existing road material,
remixing the material, reshaping it and then compacting it to achieve a proper

blending of fines and aggregate and to reinstate the crowned road surface. This
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technique is dependent on the thickness of the existing pavement material,
combining the existing material with the subgrade material may cause the pavement
to become unsatisfactory to use thus generating more issues. The material should be
loosened across the full width of the road to a depth of no less than 75mm to ensure
that all the discrepancies are removed and then reshaped and compacted (ClIV3703

Transport Engineering 2012).

Gravel resheeting involves the application of new material over the full width of the
road to restore the thickness of the pavement. Usually the wearing course on
unsealed roads lasts about 8-12 years; the loss of the wearing course can be due to
patrol grading, climatic conditions (wind and rain causing scour and erosion), traffic
abrasion and the degradation of the material. Gravel resheeting is usually performed
before the road starts to show signs of distress and normally involves tyning the
existing surface, spreading the new gravel material and then compacting the full
layer (CIV3703 Transport Engineering 2012).

2.4. Road Classification Systems

The principal purpose of road classification is to

e Establish logical integrated systems that, because of their particular service,
should be administered by the same jurisdiction;

e Relate geometric design control and other design standards to the roads in

each class, and

e Establish a basis for developing long range programmes, improvement

priorities and financial plans.
(Geometric Design Guide Chapter 3)

Generally there are two forms of road classification systems used throughout the
world, these being an Administrative system and a Functional System. The
administrative system sets out which authorities are responsible for specific roads,
being Federal, State or Local governments to manage funding and administration of
the roads (Traffic Engineering Manual (2010)). The functional classification system
sets out the traffic function for each road, Austroads (2009(c)) suggests two essential

needs that need to be met from a functional viewpoint.
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e The traffic movement, or mobility function — providing the means by which

people and goods can move from one place to another

e The access function — providing access to properties and land uses adjacent to

the road

These two functional needs associated with the roads within the network can be
categorised into a hierarchy that defines the level of access or mobility that the road
provides. The relationship between the road hierarchy and mobility/access is
illustrated in Figure 10. From Figure 10 it is clear to see that the mobility function is
associated more with arterial and distributor roads, whereas the access function is

more closely related to collector and local roads.

Clearly serve Intermediate roads - B Clearly serve
o . balance hetween mobility .
mohility function and access functions access function
100% P [ | 100%
L ! .
Serves only a Exists only for
network function land service
- Access Mobility
Mobility function function Access
No network No access
function Arterials Distributor/Collectors Local streets
ROAD TYPE

Figure 10 Mobility/Access Function and Road Hierarchy Relationship (Austroads 2009(d))

Austroads has developed a functional classification system that can be used
nationally for rural and urban roads. This classification system groups both the rural
and urban roads into arterial and local roads, with a number of classes in each group.
The Austroads Functional Classification System is shown in Table 2.

ARRB (2009) has developed a road classification for unsealed roads that has been
based on the Austroads classification system. The system developed further
subdivides the Austroads class 4 roads into a further four categories which describes
the various types of unsealed roads found within Australia. The classification system
is shown in Table 3
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Table 2 Austroads Functional Classification System (Giummarra 2003)

Rural Areas — Arterial Roads

Those roads that form the principal avenue for communications between major regions of Australia,

Class 1 including direct connections between capital cities.
Those roads, not being class 1, whose main function is to form the principle avenue of
communication for movements between
Class 2 e A capital city and adjoining states and their capital cities; or
e A capital city and key towns; or
o  Keytowns
Those roads, not being class 1 or 2, whose main function is to form an avenue of communication for
movements
Class 3 e  Between important centres and Class 1 and Class 2 roads and/or key towns; or

e  Between important centres; or
e  Of an arterial nature within a rural area

Rural Areas — Local Roads

Those roads, not being Class 1, 2 or 3 whose main function is to provide access to abutiing property

Class 4 (including property within a town in a rural area)

cl 5 Those roads that provide almost extensively for one activity or function and that cannot be assigned
ass to Classes 1 to 4.

Urban Areas — Arterial Roads

Those roads whose main function is to perform the principal avenue of communication for massive

Class 6 traffic movements.

Class 7 Those roads, not being Class 6, whose main function is to supplement the Class 6 roads in providing
for traffic mkovements or to ditribute traffic to local street systems.

Urban Areas — Local Roads

Class 8 | Those roads, not being Class 6 or 7, whose main function is to provide access to abutting property.

Class 9 Those roads that provide almost exclusively for one activity or function and that cannot be assigned

to Classes 6, 7 or 8.

Table 3 ARRB Unsealed Road Classification System (ARRB 2009)

Road | Class Service function description | Road type description
Class | Type
. . . o All weather road predominantly two-lane
;Z'S;%%?}ggg:ﬁ elsnusgd Jgﬁrgﬁjor and unsealed. Can be sealed if economically
4A Main road centres and connectio% tpo adjacent justified.
>150ADT areas. High traffic volumes Joccur ¢ Operat_i ng speed s_tandard of 50-80km/h
and the road can carry large vehicles. acs:o_rdmg o te_rraln. S
e Minimum carriageway width is 7m
This type of road is used for o All weather two-lane road formed and
Minor road connection between local centres of gravelled or single-lane sealed road with
4B 150 — 50 population and links to the primary gravel shoulders.
ADT network. Roads may or may not be e Operating speed standard of 30-70km/h
sealed depending on the importance according to terrain.
and function of the road. e Minimum carriageway width is 5.5m.
¢ Substantially a single lane two-way
Provides access to low use areas or generally dry-weather, formed (natural
S . materials) track/road.
4C Access road :‘g(rjei\s/tl(il:s:ismrglaferfspi?()r:{(f\:ﬁsr;cedl o Operating speeds standard of <20-40km/h
50 - 10 ADT ‘ - according to terrain.
speed and a range of vehicles and . . N
may be seasonally closed. e Minimum carriageway width is 4m.
e May be restricted to four wheel drive
vehicles.
. L e Predominately a single-lane two way earth
Srri?,\g(\j,ishFcr|'£ar|'\|/|);{r?|ryf3:£&\'¥2??i e track (unformed) at or near the natural
4D Tracks rotection ur- 0ses, management surface level.
<10 ADT gccess andFI)imFi)ted rlacreatignal ¢ Predominately not conforming to any
activities geometric design standards.
) e Minimum cleared width is 3m.
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2.5. Construction and Maintenance Standards

Numerous construction and maintenance standards are used throughout Australia and
the world, and these standards vary according to the class and standard of road being
constructed or maintained. To compare the standards applied, a number of road

authority design manuals and maintenance procedures were viewed.

A summary showing construction standards for a number of organisations is shown

in Appendix D.

A general overview of maintenance practices conducted, mainly from local
governments across Australia, found that patrol grading was the only form of

maintenance that is routinely performed on the unsealed road network.

The frequency for which patrol grading occurs varied depending on the road
classification and the road authority’s maintenance policy, with grading occurring
from as often as 3-5 times a year for high level roads (District Council of Mallala
Roads Manual (2005)) to reactive grading on lower level roads (Blue Mountains City

Council Protocol Maintenance of Unsealed Roads(2010)).

Repair of potholes, corrugations and surface scour were found to be more reactive
maintenance, whereas determining when resheeting a road is to be conducted was

based on regular assessment of the road surface condition.
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2.6. Review Summary

Roads have been in existence and use ever since humans began to travel and have
developed over time to the type of road seen throughout the world today. Roads that
have lasted over the years have had one key element associated with them, good
drainage conditions. This is achieved by providing adequate road crossfall in

conjunction with longitudinal drains along the road.

To ensure the roads achieve their intended design life, maintenance is conducted.
The maintenance of roads can be conducted a number of ways, with the most
common being Patrol Grading, Scarifying and Reshaping as well as gravel
resheeting. The frequency at which these activities take place varies across the

authorities responsible for maintaining the roads.

Road classification systems are used to define which authorities are responsible for
certain roads, link design and other standards and establish a basis for producing and
improving long term financial plans. A road classification system can be either an
administrative or functional system. The administrative systems outlines who is
responsible for the road, so as to deal with financial and administrative aspects, while
a functional system outlines what function the road should provide with regards to
mobility or access. Austroads along with the Australian Road Research Board have
both developed classification systems that can be used nationally.

Numerous classification systems have been developed by various road authorities
throughout Australia, each having modifications to suit their requirements, with
regards to geometric stands, maintenance activities and the frequency at which these
activities are applied. These classification systems have been developed as different
geographic, demographic and social characteristics are experienced throughout
Australia and having a generic classification system for all road authorities may not

be best suited to their requirements.
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CHAPTER 3
METHODOLOGY

3.1. Outline

The following tasks will have to be completed in order to achieve the outcomes

specified for the project.

Identification of Council’s current construction and maintenance practices

. Identification of attributes associated with the roads

. Determine roads to be included in the analysis

. Gather additional data on the roads

. Conduct an inspection of the roads identified

. Analyse the data obtained to produce a classification system

. Class each road included in the analysis accordingly

. Produce a cost estimate for maintenance, based on the classification
system

3.2. Councils Current Construction and Maintenance Practices

To determine acceptable construction and maintenance practices that will produce a
consistent and cost effective procedure, a review of council’s current practices will
have to be undertaken. The review will determine if current practices across

Tooowoomba Regional Council are consistent.

This review will be conducted by obtaining the required information from council
employees who are responsible for the construction and maintenance of the unsealed
road network. This involved liaising with Plant Operators, Works Co-ordinators,

Technical Officers and Engineers from the Construction and Maintenance branches.
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3.3. Road Attributes

Attributes associated with the roads were identified. The attributes were used in
determining how to structure the road classification system, and to provide a
description of what the class of road should possess. Attributes identified reflected

the demographic use of the road and geometric standards that are to be applied.

3.4. Roads Included in Analysis

Selecting appropriate roads within Toowoomba Regional Council was necessary to
develop the road classification system. Due to the large area that Tooowoomba
Regional Council covers, five varying localities across the region were chosen with a

number of roads selected in order to apply the classification system.

Currently Tooowoomba Regional Council’s construction and maintenance branch is
divided into three precincts, North, Central and South. Each precinct contains
different geographic, demographic and social characteristics that are needed to
develop the classification system. A number of localities (containing roads
possessing varying characteristics) were chosen from each precinct.  These
requirements were necessary to see how well the road classification system worked

for varying characteristics.

3.5. Additional Road Information

Additional information associated with the roads, which could not be sourced
through council employees or from the inspections, was obtained through the use of

council’s GIS data base and consultation with other relevant authorities.

3.6. Road Inspections

An inspection of the roads identified, was conducted to identify current conditions
the roads are in and assisted in determining if current construction and maintenance

practices used by council were satisfactory or needed improvement.
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3.7. Road Classification System

To identify what construction and maintenance standards need to be applied to each
road, a road classification system was developed. The classification system provided
information on the standards to be implemented for construction and maintenance. A
number of categories were developed for classifying the roads, with each category

specifying different construction and maintenance standards.

The construction and maintenance standards included in the classification system
were developed from current Australian practices. Austroads design manuals as well
as the ARRB Unsealed Roads Manual was used in developing construction
standards. These were used due to their widespread acceptance on current design

standards across Australia.

Maintenance standards were developed through the use of maintenance guidelines
that have been implemented by local councils across Australia together with the

maintenance practices currently used throughout Tooowoomba Regional Council.

3.8. Classification of Roads

Classifying each road into its respective class involved matching the identified

attributes associated with the road to the road class that best describes the attributes.

3.9. Maintenance Cost Estimate

The frequency at which each class of road is to receive maintenance was established
from the road classification system. By using this frequency and obtaining financial
information, an estimate was produced showing the projected cost to maintain each
of the unsealed roads that were used in the analysis at the proposed frequencies.

21



CHAPTER 4
DATA COLLECTION

4.1. General

To produce a road classification system that suited Toowoomba Regional Council, a
range of data related to the roads throughout the region was obtained. The range of
data is identified in Chapter 3. The following sections identify how the data was

obtained together with the findings.

4.2. Construction and Maintenance Practices

Council’s current construction and maintenance practices were identified to obtain an
overview of how each Construction and Maintenance Branch operates. This
information was essential for determining which practices were best suited to provide

consistent and cost effective maintenance practices.

The information was gathered through a survey that was presented to key personnel
responsible for construction and maintenance; the survey is located in Appendix E.
The findings from the survey are documented below, with the complete set of

responses in Appendix F.

Maintenance activities that are currently performed on the unsealed road network
throughout Toowoomba Regional Council include:

. Light and heavy maintenance grading
. Gravel resheeting

. Pavement repairs

. Vegetation clearing

. Culvert maintenance

. Road furniture maintenance
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Maintenance carried out on the unsealed roads throughout Tooowoomba Regional
Council varies through each Construction and Maintenance precinct. Maintenance
grading occurs between one to two times a year and even up to as many as four times
on high volume roads. Gravel resheeting is based on the allocation made within the
budget. Other maintenance activities are also carried out after requests have been

made and sometimes only when it is required.

The frequency at which maintenance is carried is determined a number of ways.
This includes inspections being carried out by roads inspectors who determine
whether reactive maintenance needs to be carried out. This may be generated by
customer requests or internal requests for Councillors or other staff. The frequency
is also determined by planned maintenance which is based on budget requirements

and done in conjunction with management.

The engineering standard applied to the roads is reasonably consistent throughout the
region. The wearing surface width varies from 3.0m to 6.0m, but the most common
widths range between 4.0m and 5.0m. After a resheet the thickness of the wearing

surface is to be 150mm, while the crossfall of the roads is maintained at 4% — 5%

4.3. Road Attributes

A number of attributes were identified that could be associated with the roads
included in the analysis. These attributes were selected as they have a vital influence
on the number of classes that were included in the road classification system. The
attributes also have an important role in determining the geometric and maintenance
standards that will be associated with the classification system, in relation to safety,

accessibility and comfort.

The following attributes were identified for use:

. School bus route

. Mail service run

. Number of residential dwellings having access from road
. Is road a “No Through Road”

. Type of vehicles that would generally use road
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. Does road lead to place of frequent use

. Does road form a valuable link in the road network

4.4. Roads Included in Analysis

To produce a classification system that would be appropriate for use throughout
Tooowoomba Regional Council, roads selected had to provide a general overview

that represented geographic, demographic and social aspects throughout the council.

Finding ideal locations to conduct the analysis on was completed by selecting a
number of localities within each of council’s Construction and Maintenance
precincts, (North, Central and South). Focusing on the land usage within the
precincts, five areas were identified that provided varying features. Each area can be

described as:

. Typical rural community situated in close proximity to a township with

some high intensive farming.

. Typical rural community situated some distance from a township

consisting of low intensity farming.
. Typical crop farming environment.

. Rural residential community consisting of property greater than 4000m?,
use as lifestyle blocks or hobby farms.

. Urban community consisting of residential blocks less than 4000m?.

These five areas are in the localities of Quinalow, Geham, Jondaryan, Cambooya and

Clifton. Figure 11 shows their locality within Toowoomba Regional Council.

24



e

SOUTH
BURNETT
REGIONAL

SOMERSET
REGIONAL

Study Area 1

oALBY.
REGIONAL

ORPEHADEN RS,

Study Area 3

KNGS TH

LOCKYER
VALLEY
REGIONAL

Study Area 4

GRI g (’?, {,

S NN & D,

S ELM””?“ %, 2 57 ;
L“) ;@ (2, J g_ ;! %

"on 7 %L-&‘rowno
Xq d
= Scuronprrrs,
y "

Study Area 5

SOUTHERN
GOONDIWIND! N e = REGIONAL
REGIONAL
Legend

® TRC Selected Towns TRC Service Districts || MILLMERRAN Print at A3 L l
A TRC_Service_Centres CAMBOOYA | PTTSWORTH a

Toowoomba Region 777 TRe Boundary CLFTON ROSALE — —
QLD Local Government Boundry CROWS NEST TOOWOOMBA LA 2 REGIONAL

— Kiometers

JONDARYAN COUNCIL

Ifigure 11 Study A.rea Locaiities (TooWoorhba REegionaI Cdﬁnbil Area 2013)

25



45. Additional Road Information

Councils GIS database was used to obtain additional information required on the
roads. This information could not be sourced from the inspections completed on each
of the roads.

Additional information included:
. School Bus route’s
. Road Chainages

The aerial imagery associated with the GIS was also utilised to identify farming
operations in the area. The number of residential dwellings having access to the

roads under consideration was also determined from the aerial imagery.

A summary of the data collected for each road can be found under their respective

section in chapter 5.

26



CHAPTER 5
STUDY AREA INSPECTIONS AND RESULTS

5.1. Overview

An inspection of the roads was carried out approximately every 1,000m for small
road lengths and 2,000m for long road lengths. This was done so as to provide an
overall view on the condition of each road. At each inspection point data recorded

included:
. Type of Surface
. Surface width (m)
. Number of visible traffic lanes
. Crossfall (%)
. Drainage (visual)
. Overall condition

A summary of the data recorded for each road is included in the following sections

under the relevant study area.

5.2. Study Area 1 — Quinalow
5.2.1. Inspection Area Overview

Study Area 1 is located in Construction and Maintenance North Precinct, in the
Quinalow District approximately 60km northwest of Toowoomba. This was selected
as it contains the township of Quinalow which is in close proximity to a mixed
environment of cattle and crop farming, along with the high intensity operation of a

feedlot. This represented a typical rural community.

Five roads were selected within the Quinalow study area ie. Cauleys Rd, Hartwigs
Rd, Lees Rd, Quinalow Edgefield Rd and Wonga Plains South Rd. Refer Figure 12.
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Figure 12 Study Area 1 - Quinalow
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Table 4 shows the information associated with each of the roads.

Table 4 Study Area 1 - Road Information

Road Name Road Information

« Not a designated school bus route

« One residential dwelling along entire road

« Mail is delivered to dwelling

CH00-5,415 « Farm machinery, light and heavy vehicles use road
« Road does not lead to place of frequent use

« Road is not a valuable link in the network

Cauleys Road

« Is a designated school bus route

« Three residential dwellings along entire road

« Mail is delivered to dwellings

CH 00 — 2,860 « Farm machinery, light and heavy vehicles use road
« Road does not lead to place of frequent use

« Road is not a valuable link in the network

Hartwigs Road

« Not a designated school bus route

« One residential dwelling along entire road

« Mail is delivered to dwelling

CH 00 — 3,255 « Farm machinery, light and heavy vehicles use road
« Road does not lead to place of frequent use

« Road is not a valuable link in the network

Lees Road

« Partly designated school bus route
« Four residential dwellings along entire road
Quinalow Edgefield Road | | nail is delivered to dwellings

CH 3,325 - 6,445 « Farm machinery, light and heavy vehicles use road
« Road does not lead to place of frequent use
« Road is not a valuable link in the network

« Is adesignated school bus route

« One residential dwelling along study section

« Mail is delivered to dwelling

CH 4,670 - 9,835 « Farm machinery, light and heavy vehicles use road
« Road does lead to place of frequent use

« Road is a valuable link in the network

Wonga Plains South Road

5.2.2. Inspection Results

Inspections for each of the roads were carried out collecting data as identified in
section 5.1. A summary of the results for each road is shown in Table 5. Figure 13

includes pictures of each road taken during the inspection.
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Table 5 Study Area 1 - Inspection Results

Road Name Surface Surface | Traffic | Crossfall Drainage
Type | Width (m) | Lanes (%) Condition
Cauleys Road Gravel 55-6.0 1 4.6-0.7 | Satisfactory
Hartwigs Road Gravel 50-6.0 1 3.1-0.0 | Satisfactory
Lees Road Gravel 35-45 1 29-0 Satisfactory
Quinalow Edgefield Gravel 50-55 1 3.9-0.8 | Satisfactory
Road
Wonga Izloaa:SS South Gravel 7.5 2 1.7-0.5 | Satisfactory

Cauleys Road : Hartwigs Road

Lees Road Quinalow Edgefield Road

Wonga-PlainsSatith Road

Figure 13 Study Area 1 - Road Pictures
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5.3. Study Area 2 — Geham

5.3.1. Inspection Area Overview

Study Area 2 is situated in the Construction and Maintenance North Precinct, within
the locality of Geham approximately 20km north of Toowoomba. This area was
selected as it contains a number of small size rural residential properties that are
primarily hobby farms along with some working farms. Study Area 2 produces an
environment that represents the rural residential aspect throughout Toowoomba
Regional Council.

Eleven roads were selected within the Geham study area ie August Rd, Bushell Rd,
Connolly Rd, Creek Crossing Rd, Doug Rd, Kahler Rd, Mervyn Rd, Patzwald Rd,
Pioneer Rd, Strack Rd and Valewood Rd. Refer Figure 14.

\W

Figure 14 Study Area 2 - Geham
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Table 6 shows information associated with each of the roads.

Table 6 Study Area 2 - Road Information

Road Name

Road Information

August Road
CH 00 — 455

Not a designated school bus route

One residential dwelling along entire road
Mail is delivered to dwelling

Light vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network

Bushell Road
CH00-1,630

Not a designated school bus route

Four residential dwellings along entire road
Mail is delivered to dwellings

Light vehicles use road

Road does not lead to place of frequent use

« Road is not a valuable link in the network

Connolly Road
CH 00 - 815

Not a designated school bus route

Two residential dwellings along entire road
Mail is delivered to dwellings

Light vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network

Creek Crossing Road
CH 1,265 - 1,700

Not a designated school bus route

Two residential dwellings along entire road
Mail is delivered to dwellings

Light vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network

Doug Road
CH00-1,810

Is a designated school bus route

One residential dwelling along entire road
Mail is delivered to dwelling

Light vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network
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Kahler Road
CH00-1,920

Not a designated school bus route

Four residential dwellings along entire road
Mail is delivered to dwellings

Light and heavy vehicles use road

Section of road leads to place of frequent use (dairy)

Road is a valuable link in the network

Mervyn Road
CH00-1,030

Not a designated school bus route

Four residential dwellings along entire road
Mail is delivered to dwellings

Light vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network

Patzwald Road
CH 00 -990

Not a designated school bus route

Four residential dwellings along entire road
Mail is delivered to dwellings

Light vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network

Pioneer Road
CH 835 -2,200

Not a designated school bus route

Four residential dwellings along entire road
Mail is delivered to dwellings

Light and heavy vehicles use road

Road does lead to place of frequent use (dairy)
Road is a valuable link in the network

Strack Road
CH00-2,875

Not a designated school bus route

Three residential dwellings along entire road
Mail is not delivered to dwellings

Light vehicles use road

Road does not lead to place of frequent use.
Road is not a valuable link in the network.

Valewood Road

CH 00 — 1,650

Not a designated school bus route

Four residential dwellings along entire road
Mail is delivered to dwellings

Light vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network
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5.3.2. Inspection Results

Inspections for each of the roads were carried out collecting data as identified in
section 5.1. A summary for each road is shown in Table 7. Figure 15 includes

pictures of each road taken during the inspection.

Table 7 Study Area 2 - Inspection Results

Road Name Surface Surface | Traffic | Crossfall Drainage
Type Width (m) | Lanes (%) Condition

August Road Gravel 3.0 1 0.9-0.5 | Reasonable
Bushell Road Gravel 3.0-45 1 6.3—-1.2 | Satisfactory
Connolly Road Gravel 45-55 1 3.9-1.8 | Satisfactory
Creek Crossing Formed 35 1 - Satisfactory

Road
Doug Road Gravel 4.5 1 3.9-0.6 | Satisfactory
Kahler Road Gravel 6.0-6.5 2 52-2 Satisfactory
Mervyn Road Gravel 3.0-35 1 3.4-0.8 | Satisfactory
Patzwald Road Gravel 45-55 1 3.9-29 | Satisfactory
Pioneer Road Gravel 45-6.0 2 52-1.1 | Satisfactory
Strack Road Gravel/ 3.0-35 1 3.0-0.9 | Satisfactory
formed

Valewood Road Gravel 4.5 1 3.5-1.7 | Satisfactory
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Kahler Road

Patzwald Road

Pioneer Road

Figure 15 Study Area 2 - Road Pictures
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5.4. Study Area 3 —Jondaryan
5.4.1. Inspection Area Overview

Study Area 3 is situated in the Construction and Maintenance Central Precinct,
within the locality of Jondaryan approximately 50km west of Toowoomba. This area
was selected as the land is utilised for crop farming which results in the seasonal use
of the roads within. Due to the large land area required for this type of farming
operation there is a minimal number of residential dwellings directly associated with
the use of the roads. This study area produces an environment that represents the
rural cropping community throughout Toowoomba Regional Council.

Seven roads were selected within the Jondaryan study area ie F. Kent Rd, Knapdale
Rd, Matthews Rd, Mcintyre Rd, Pedlar Rd, Peters Rd and Ruhle Rd. Refer Figure
16.

— D Z—C—

Figure 16 Study Area 3 - Jondaryan
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Table 8 shows information associated with each of the roads.

Table 8 Study Area 3 - Road Information

Road Name Road Information
Not a designated school bus route
Three residential dwellings along entire road
F. Kent Road Mail is delivered to dwellings
CH 00 - 5,505 Farm machinery, light and heavy vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network

Knapdale Road
CH 00 - 6,460

Not a designated school bus route

Three residential dwellings along entire road

Mail is delivered to dwellings

Farm machinery, light and heavy vehicles use road
Road does not lead to place of frequent use

Road is not a valuable link in the network

Matthews Road
CH 00 - 3,640

Not a designated school bus route

No residential dwellings along entire road

Farm machinery, light and heavy vehicles use road
Road does not lead to place of frequent use

Road is not a valuable link in the network

Mclintyre Road

Not a designated school bus route
No residential dwellings along entire road
Farm machinery, light and heavy vehicles use road

CH 004,005 Road does not lead to place of frequent use
Road is not a valuable link in the network
Not a designated school bus route
One residential dwelling along entire road
Pedlar Road Mail is delivered to dwelling
CH 00 — 7,550 Farm machinery, light and heavy vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network

Peters Road
CH00-5,635

Not a designated school bus route

Four residential dwellings along entire road

Mail is delivered to dwellings

Farm machinery, light and heavy vehicles use road
Road does not lead to place of frequent use

Road is not a valuable link in the network

Ruhle Road
CH 00 — 4,045

Not a designated school bus route

Two residential dwellings along entire road

Mail is delivered to dwellings

Farm machinery, light and heavy vehicles use road
Road does not lead to place of frequent use

Road is not a valuable link in the network
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5.4.2. Inspection Results

Inspections for each of the roads were carried out collecting data as identified in
section 5.1. A summary for each road is shown in Table 9. Figure 17 includes

pictures of each road taken during the inspection.

Table 9 Study Area 3 - Inspection Results

Road Name Surface Surface | Traffic | Crossfall | Drainage
Type Width (m) | Lanes (%) Condition
F. Kent Road Gravel 45-5.0 1 44-0 Satisfactory
Knapdale Road Gravel 4.0-5.0 1 2.2—-0.7 | Satisfactory
Matthews Road Gravel and 3.0-35 1 2.7-0.8 | Reasonable
unformed
Mclntyre Road Gravel 35-40 1 1.4-0.3 | Satisfactory
Pedlar Road Gravel 4.05-5.0 1 6.7-0 Satisfactory
Peters Road Gravel 45-5.0 1 24-0 Satisfactory
Ruhle Road Gravel and 4.0 1 4.2 -2.7 | Satisfactory
unformed

F. Kent Road

Matthews Road = = = e Mclntyre Road
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Pedlar Road - - - eeas ' Peters Road

Ruhle Road

Figure 17 Study Area 3 - Road Pictures

5.5. Study Area 4 — Cambooya
5.5.1. Inspection Area Overview

Study Area 4 is situated in the Construction and Maintenance South Precinct, within
the locality of Cambooya approximately 20km south of Toowoomba. This study
area was selected as it is a partly urbanised environment with residential dwellings
situated on approximately 3000m? - 6000m? blocks. This type of environment
produces different road usage compared to rural environments, and represents the

urban aspect for unsealed roads within Toowoomba Regional Council.

Eight roads were selected within the Cambooya study area ie Bourne Rd, Cambooya
Felton Rd, Hoffman Rd, Lysaght Rd, Railway Pd, Rosenberger Rd, Utz Rd and
Wyreema Cambooya Rd. Refer to Figure 18.
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Figure 18 Study Area 4 -
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Table 10 shows information associated with each of the roads.

Table 10 Study Area 4 - Road Information

Road Name

Road Information

Bourne Road
CH 00-700

Not a designated school bus route

Four residential dwellings along entire road
Mail is delivered to dwellings

Light vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network

Cambooya Felton Road
CH 11,155 - 13,895

Not a designated school bus route

Five residential dwellings along entire road

Mail is delivered to dwellings

Farm machinery, light and heavy vehicles use road
Road does not lead to place of frequent use

Road is not a valuable link in the network

Hoffman Road
CH 00 - 1,505

Not a designated school bus route

Four residential dwellings along entire road

Mail is delivered to dwellings

Farm machinery, light and heavy vehicles use road
Road does not lead to place of frequent use

Road is not a valuable link in the network

Lysaght Road
CH 00 -920

Not a designated school bus route

Eight residential dwellings along entire road
Mail is delivered to dwellings

Light vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network

Railway Parade
CH 00 -1,020

Not a designated school bus route

Four residential dwellings along entire road
Mail is delivered to dwellings

Light vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network
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* Not a designated school bus route

* Four residential dwellings along entire road

* Mail is delivered to dwellings

CH50-1,035 * Farm machinery, light and heavy vehicles use road
* Road does lead to place of frequent use (Horse stud)
* Road is a valuable link in the network

Rosenberger Road

* Not a designated school bus route
* One residential dwelling along entire road
Utz Road * Mail is delivered to dwelling
CH 00 - 1,225 » Farm machinery, light and heavy vehicles use road
* Road does not lead to place of frequent use
* Road is not a valuable link in the network

* Not a designated school bus route
Wyreema Cambooya + 22 residential dwellings along entire road
* Mail is delivered to dwellings

Road _ .
» Light and heavy vehicles use road
CH 430 - 6,325 * Road does not lead to place of frequent use
» Road is not a valuable link in the network
5.5.2. Inspection Results

Inspections for each of the roads were carried out collecting data as identified in
section 5.1. A summary for each road is shown in Table 11. Figure 19 includes
pictures of each road taken during the inspection.

Table 11 Study Area 4 - Inspection Results

Surface . .
Road Name Surfac Width Traffic | Crossfall Dralqgge
e Type ) Lanes (%) Condition
Bourne Road Gravel 4.0 1 0.9-0.4 | Satisfactory
Cambooya Felton )
Gravel | 5.0-7.0 2 2.5-0.3 | Satisfactory
Road
Hoffman Road Gravel | 5.0-6.0 1 2.5-0.3 | Satisfactory
Lysaght Road Gravel 4.0 1 1.1-0 Satisfactory
Railway Parade Gravel | 45-6.0 1 3.8-1.4 | Satisfactory
Rosenberger Road Gravel | 6.0-6.5 1 2.2-0.6 | Satisfactory
Utz Road Gravel 4.0 1 1.4-0 Satisfactory
Wyreema Cambooya )
Road Gravel | 6.0-8.0 2 3.5-0.8 | Satisfactory
oa
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Bourne Road : Cambooya Felton Road

Lysaght Road

Railway Parade Rosenberger Road

Utz Road Wyreema Cambooya Road

Figure 19 Study Area 4 - Road Pictures
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5.6. Study Area 5 — Clifton

5.6.1. Inspection Area Overview

Study Area 5 is situated in the Construction and Maintenance South Precinct, within
the locality of Clifton approximately 40km south of Toowoomba. This study area
was selected as the utilisation of the surrounding land is predominately cattle
farming. As the nearest township of Clifton is considered to be some distance from
the study area, usage of the roads within would be used mainly by the residents in the
area. This study area produces an environment that represents a more isolated rural

community.

Six roads were selected within the Clifton study area ie Doolan Rd, Holley Rd,
Lorenz Rd, Roeseller Rd, Ted Mengel Rd and Venz Rd. Refer to Figure 20.

Figure 20 Study Area 5 - Clifton
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Table 12 shows the information associated with each of the roads.

Table 12 Study Area 5 - Road Information

Road Name Road Information
Partly designated school bus route
Seven residential dwellings along entire road
Doolan Road Mail is delivered to dwellings
CH 00 -6,035 Light and heavy vehicles use road
Road does not lead to place of frequent use
Road is not a valuable link in the network
Partly designated school bus route
Two residential dwellings along entire road
Holley Road Mail is delivered to dwellings
CH 430 - 6,350 Light and heavy vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network

Lorenz Road
CH 00 - 2,880

Is a designated school bus route

Four residential dwellings along entire road
Mail is delivered to dwellings

Light and heavy vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network

Roeseller Road
CHO00-1,420

Not a designated school bus route

No residential dwellings along entire road
Light and heavy vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network

Ted Mengel Road
CH 2,790 - 3,875

Not a designated school bus route

Three residential dwellings along entire road
Mail is delivered to dwellings

Light and heavy vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network

Venz Road
CH 00— 3,980

Not a designated school bus route

Three residential dwellings along entire road
Mail is delivered to dwellings

Light and heavy vehicles use road

Road does not lead to place of frequent use
Road is not a valuable link in the network

45




5.6.2.

Inspection Results

Inspections for each of the roads were carried out collecting data as identified in

section 5.1. A summary for each road is shown in Table 13. Figure 21 includes

pictures of each road taken during the inspection.

Table 13 Study Area 5 - Inspection Results

Doolan Gravel 45-6.5 1&2 | 24-0.4 | Satisfactory
Holley Gravel 4.0-6.0 1 4.1-0.2 | Satisfactory
Lorenz Gravel 4.0-5.0 1 4.3-0.4 | Satisfactory
Roeseller Gravel 50-6.0 1 2.7—2.0 | Satisfactory
Ted Mengel Grave/Formed/ 3.0-4.0 1 45-1.0 | Satisfactory
Unformed

Gravel/Formed .

Venz Unformed 3.0-45 1 4.7-0.2 | Satisfactory

Doolan Road

Lorenz Road
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Ted Mengel Road _ ; Venz Road

Figure 21 Study Area 5 - Road Pictures
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5.7. Conclusion

From the road inspections carried out, it was found that the majority of the roads had
a gravel surface, with the remainder of them either being formed or unformed. The
ratio of gravel surfaced roads to the formed and unformed roads was within

expectations.

The surface widths of the gravel roads were found to be inconsistent along most of
the roads. From the majority of measurements taken, widths varied from as little as
0.5m to as much as 2.0m in some instances. The road crossfall was another element
that proved to be inconsistent, as detailed in the inspection results tables. The most
common reason for this occurrence was a combination of the surface not being
graded at the correct crossfall when maintenance is carried out, and the amount of

traffic using the road, causing it to lose its shape.

A comparison of the roads in the Study Areas with respect to the road information

obtained a number of common characteristics as follows:

. Roads that provide a through travel route, provide access to and collect
traffic from minor roads. These roads also provide access to properties

that contain residential dwellings and vacant property.

. Roads that are contained within major sealed and unsealed roads that
provide access to residential dwellings. These roads are most likely to be
used by residents in the area and provide a non-direct route through the

network.

. Roads that are contained within major sealed and unsealed roads that
contain non-residential dwellings but provide access to vacant property.

These roads also provide a non-direct route through the network.

. Roads that are contained within major sealed and unsealed roads that
don’t form a through road. Their sole purpose is to provide access to

residential dwellings and vacant property only.
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CHAPTER 6
OUTCOMES

6.1. Road Classification System
6.1.1. Overview

The proposed road classification system has been developed to provide information
about the unsealed road network within Tooowoomba Regional Council. The
information provided is intended to produce standards and levels of service
Tooowoomba Regional Council applies to its unsealed roads regarding construction

and maintenance.

A four tier road classification system has been developed to suit Toowoomba
Regional Council’s unsealed road network, which is located in Figure 22. The
classification system has been developed to account for the various characteristics
encountered on each of the roads within the Study Areas defined in section 5.7. The
classes developed are intended to represent all the unsealed roads within Toowoomba

Regional Council.

Tooowoomba Regional Council’s proposed classification system has been mostly
based on the unsealed road classification system developed by ARRB in the
Unsealed Roads Manual. The proposed classification system includes a numbered
road class, the hierarchy associated with the class, a description identifying what
characteristics the road in the class should possess, in relation to service and a
description of characteristics the road should possess in relation to the level of
service required i.e. safety, accessibility and comfort. In addition, a geometric design
standard and maintenance frequency has been incorporated into the classification

system.

Appendix G shows how each of the roads within the five Study Areas have been
classed based on the classification system developed. The roads have been classed

based on the data obtained on each road as discussed in section 5.7.
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Figure 22 Road Classification System
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6.1.2. Road Class, Hierarchy and Service Function

Austroads has its own function road classification system as shown in Table 2. The
roads in the Study Areas can be all grouped into the Rural Class 4 Roads which is
defined as ‘Those roads, not being class 1, 2 or 3 whose main function is to provide
access to abutting property (including property within a town in a rural area’. To
link the proposed classification system with the Austroads classifications, the prefix

4 has been added to each class of road, which has been allocated the letters A to D.

The hierarchy associated with each class was based on the level of mobility and or
access the class of road is intended to provide. Figure 10 was used to assist in
assigning the hierarchy that coincided with the four main characteristics associated
with the roads that have been identified in section 5.7. The hierarchy associated with
each class includes:

. Class 4A = Distributor
. Class 4B = Collector

. Class 4C = Access

. Class 4D = Local

The service function description was developed by using the characteristics of the
roads identified. These characteristics were then further analysed with regards to the
number of residential dwellings needing access to the roads. From this it was found
that the majority of roads had dwelling numbers ranging from three or less to greater

than three. The service function description associated with each class is:
Class 4A

. Roads intended to provide access to and from Class 4B — Collector
Roads. It is generally used for access to properties that contain residential
dwellings and vacant land. The road is considered to be a vital link in the

network and generally provides a through travel route.
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Class 4B

Class 4C

Class 4D

Roads intended to provide access to and from Class 4C — Access roads.
These roads are also intended to primarily provide access to property that
contains residential dwellings, usually greater than three. Road is used to
access places of significant/frequent use and provides a non-direct route

through the network.

Roads that are intended to primarily provide access to vacant property
and/or property that contains residential dwellings, usually less than three.
The road is expected to cater for higher volumes of farm machinery and
heavy vehicles or seasonal traffic. The road also provides a non-direct

route through the network.

Roads that don’t form a through road and are used to provide access to
properties that contain residential dwellings and vacant property. It is

expected that only property owners will utilise these roads.

6.1.3. Road Type Features

Each road class has a brief description associated which describes what features the

road should possess to achieve the desired level of service. Features that each class

of road should possess have been identified from existing features that were

encountered from the inspections conducted in the study areas. The features

associated with each road class are:

Class 4A

All weather road capable of travel speeds 50km/h — 80km/h.
Unsealed two way two lane road.

High level of safety, accessibility and comfort
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Class 4B

Class 4C

Class 4D

All weather road which is capable of travel speeds 50km/h — 80km/h.
Unsealed two way one lane road.
High level of safety and accessibility.

Medium level of comfort.

Generally all-weather road which can be subject to minor periods of

limited use.

Capable of travel speeds 50km/h — 80km/h.
Unsealed two way one lane road.

May cater for a higher percentage of heavy vehicles.
High level of safety.

Medium level of accessibility and comfort.

Normally all-weather road which can be subject to longer periods of non-
trafficable use or limited vehicle access.

Capable of travel speeds 40km/h — 60km/h
Unsealed two way one lane road.

Medium level of safety, accessibility and comfort.
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6.1.4. Geometric Standards

Over time, geometrics of a road may change. The width of a carriageway may
increase or decrease in width, the cross fall of a road becomes too flat or too steep
and the thickness of wearing material could vary. This could occur due to
maintenance operators not being aware of the geometric standard that needs to be
applied, and thus different standards are applied whenever maintenance is conducted.

To ensure consistent geometrics are achieved and maintained over the useful life of
the road a set of geometric standards has been proposed for each of the road classes.
The standards developed are based on requirements that Tooowoomba Regional
Council currently have in place, along with information obtained from the road
inspections conducted in the study and responses received through the survey. The

standards applied to each road class are:
Class 4A

. Carriageway width =7.0 — 8.0m

. Lane width = 3.0m — 3.5m

. Road Crossfall = 4% — 6%.

. Table drain invert 500mm below shoulder.

. Wearing surface = minimum 150mm
Class 4B

. Carriageway width = 4.0m

. Lane width = 3.0m — 3.5m.
. Road Crossfall = 4% — 6%.
. Table drain invert 500mm below shoulder.

. Wearing surface = minimum 150mm
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Class 4C

Class 4D

Carriageway width = 4.0m

Lane width = 3.5m

Road Crossfall = 4% — 6%.

Table drain invert 500mm below shoulder

Wearing surface = minimum 150mm

Carriageway width (if gravel surface) = 3.5m —4.0m.
Lane width = 3.0m
Road Crossfall = 4% — 6% (can be one way)

Wearing surface (if gravel surface) = minimum 100mm
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6.1.5. Maintenance Cycle Frequency

To provide a consistent and cost effective maintenance program, which includes light
and medium grading along with resheeting work, the frequency for when the
maintenance works are carried out will be dependent on the classification of the road.
This has been proposed as a simply way of identifying which roads in the network
require maintenance and when the maintenance is to be conducted. This results in
producing a more consistent maintenance program making it more accurate to cost a

maintenance budget.

The frequency for when maintenance works are carried out on the road network will
vary for each road class. The road classes that provide more for traffic movement
will have a higher maintenance frequency than that for roads that cater for access.
Tooowoomba Regional Council is currently in the process of developing
maintenance frequencies, which have been used as a basis in determining a
maintenance cycle. Tooowoomba Regional Council’s proposed maintenance
frequencies are shown in Table 14(Maintenance Performance Criteria and Responses

2013).

Table 14 Tooowoomba Regional Council's Proposed Maintenance Frequencies

Road Hierarchy | Distributor Collector Access Local
Maintenance 1 per 12 1 per 24
1 per 4 months | 1 per 6 months
Frequency months months

The maintenance frequencies shown in Table 14 were further looked at with regards
to how they would be applied to the road network. If the frequencies proposed were
put into practice, maintenance would be conducted unevenly, meaning that
maintenance could not be conducted at the same time to roads within the same area.
From these observations Table 15 shows frequencies that can be applied to the road
network so that maintenance can be applied to the roads in a single area at the same
time, these frequencies are also more spread apart, thus resulting in less expenditure

over a period of time.

Table 15 Revised Maintenance Frequencies

Road Hierarchy | Distributor Collector Access Local
Maintenance 1 per5 1 per 10 1 per 20 1 per 30
Frequency months months months months

56




There has been an assumption made on the maintenance cycle, that the roads will be
subjected to normal weather conditions, traffic conditions and that they have been

maintained appropriately throughout the cycle.

If the roads have been exposed to abnormal conditions, resulting in unsafe conditions
for the road user, an out of cycle maintenance activity can be conducted on the road
to rectify the defects. These maintenance activities along with a response time are
discussed in the following sections.

The proposed maintenance cycle is considered to be the minimum frequency at
which maintenance may be applied. Before any maintenance is applied to the road
an inspection should be conducted to determine firstly if any maintenance is
required, and if so will minor maintenance need to be conducted or will a light or
heavy grade be required? The maintenance activity required and how to determine
that activity are discussed in the following sections.

6.2. Maintenance Activities
6.2.1. Overview

To maintain the unsealed road network four maintenance activities have been
identified for use. These activities have been identified from the information
obtained in the surveys conducted from each construction and maintenance branch.
The activities used will vary from road to road as needed depending on how severe
the defects along the roads are. Minor maintenance, light grading, medium grading
and gravel resheeting are the four maintenance activities that are to be used on the
roads. The following sections involve a description of the maintenance activities
used. These descriptions will accompany the road classification system to ensure

that everyone involved with maintenance knows the full extent of each activity.
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6.2.2. Minor Maintenance

Minor maintenance work involves repairing small areas of defects encountered on
the road. The type of maintenance would normally involve gravel patching of
potholes, filling in scours and smoothing of corrugations. As the defects on the road
would normally be in small isolated sections the use of heavy machinery such as a
grader and roller is not feasible or warranted. It is expected that the defects can be
repaired by use of a small maintenance crew that consists of a maintenance vehicle in

conjunction with either a skid steer or backhoe to assist with any issues.

6.2.3. Light Grade

Light grading is used to repair minor defects that are consistent throughout the whole
road. The repair of defects is achieved by pulling in fines won from the batters of the
road and cutting a small slice from the current wearing surface. This material is
spread evenly across the road and filling in any potholes, corrugations and scours.
Use of a water cart and roller is incorporated into this process as well so as to provide
a smooth wearing surface upon completion and increase the level of service the road
provides. The light grading process does not involve the reinstatement of table

drains and only improves the geometrics of the road by a small margin.

6.2.4. Medium Grade

Medium grading is used to repair minor defects as well as a moderate number of
major defects. The process of repairing defects along the road is the same for light
grading. There may also be small sections of the road that can have the crossfall
corrected. Medium grading involves the correction or reinstatement of any

longitudinal drains that are required along the length of road.

6.2.5. Heavy Grade

Heavy grading is used to repair major defects that are encountered consistently
throughout the whole road and to reinstate the geometric properties of the road as
stated within the road classification system. The heavy grading process involves
ripping the remaining gravel material from the wearing surface and incorporating this
with additional material that has been dislodged from the batters. The material is
then spread evenly across the road at the width specified in the road classification
system along with producing the required crossfall. The road is watered and

compacted to achieve the desired smooth wearing surface so as to maintain the level
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of service required. Heavy grading also involves reinstating table drains, and road

furniture and ensuring any cross drainage structure are free from blockage.

6.2.6. Gravel Resheet

Gravel resheeting is to be conducted over the entire length of the road. This involves
importing new material and spreading it to produce the required wearing surface
width and crossfall as specified in the road classification system. The gravel
resheeting activity also removes excess spoil from the table drains as well as re-
establishment. The reinstatement of any road furniture such as guide posts and signs

is conducted at the completion of resheeting.

6.2.7. Activity Application

Normally it will be the responsibility of the Maintenance Engineers or Works
Coordinators to make a judgement as to which maintenance activity, listed in
sections 6.2.2 to 6.2.6, will be conducted on the roads. To aid in determining which
of the activities should be used, a defect and severity table has been developed, that
is used on conjunction with a maintenance activity table. Table 16 lists the defects of
potholes, corrugations, scouring and wearing surface. Each of these defects has
associated with it four severity levels which are used to describe the condition of the

road under inspection.

Table 16 Defects and Severities

Defect and Severity

Score Potholes Corrugations Scouring Wearing Surface

0 No Potholes. No Corrugations. | No Scour Excellent

Covering less Covering less Covering less | Good: 100 —

o .
1 than 10% of road. | than 10% of road. than 10% of | 150mm wearing
road. surface.
Covering between | Covering between E:;\xgg;glo(y Average: 50 —
2 | 10% and 30% of | 10% and 30% of ° | 100mm wearing
and 30% of
road. road. surface.
road.
Covering greater | Covering greater Covering Poor: 0 — 50mm
3 greater than .
than 30% of road. | than 30% of road. wearing surface
30% of road.
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The intended process for using the table in determining which maintenance activity

to use is as follows:

1. Conduct an inspection of the road in question listing the defects observed
along the road, how often they occur or how much of the road surface

they occupy.

2. From the inspection match the defects and their occurrence with the table,

noting which row the severity of the defect falls into.

3. After all the defects have been matched with the table, add the severity
scores associated with the defects, this is the total defect score.

4. This defect score is used to determine which maintenance activity is to be
applied to the road.

The defect scores associated with the maintenance activities are shown in Table 17

Table 17 Maintenance Activity

Total Defect Score Maintenance Activity
0 No maintenance required, note road condition and monitor.
1-3 Minor maintenance
4-6 Light grade
>6 Medium grade.

6.3. Intervention Scores and Response Times
6.3.1. Overview

As previously mentioned in section 6.1.5, in the event that roads have been exposed
to any abnormal conditions, such as extreme weather events or unexpected peaks in
traffic volume, an out of cycle maintenance activity can be conducted. To maintain
an organised maintenance program, the out of cycle maintenance activity will have to
be programmed in with other works, while at the same time not leaving the road in
an unsafe state for a long period of time. To assist in determining when the road
should be repaired a response time table has been developed, this table is used in

conjunction with an intervention score.
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6.3.2.

Intervention Score

The intervention score is a score of the road in relation to safety, accessibility and

comfort. A table has been developed to calculate the intervention score, and shown

in Figure 23.

Road Name:

Assessment Chainage:

Safety

Accessibility

Comfort

High

Medium

Low

High

Medium

Low

High

Medium

Low

Paramter

Response

10

5

2.5

10

5

2.5

10

5

2.5

Total

School Bus Route
Mail Service Route
Dwelling Presence
Frequent Usage
Road Class

Total | | | | | |

Figure 23 Intervention Score Template

A select number of parameters have been identified to assess safety, accessibility and

comfort of the road. These parameters include:

. Is a school bus route located on the road?

. Is a mail service route located on the road?

. Are there any residential dwellings located along the road?

. Does the road lead to a place of frequent usage? eg. Refuse facility,

intensive farming operation, and recreational facility.
. What is the class of road?

Each of these is assessed individually, with respect to safety, accessibility and
comfort, and are allocated high, medium or low. These are weighted to achieve a

total score, which is then used in the Response Time table.

The completed intervention scores for each of the roads within the study areas are

located in Appendix H.

6.3.3. Response Times

The response time is the time allocated to perform the required maintenance task on
the selected road. Roads that are important in the road network will have a quicker
response time than those that are less important. To decide on the response times

Table 18 has been developed.
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Table 18 Maintenance Response Times

Road Score

Maintenance Activity

<80

80 -110

>110

Minor Maintenance

Within 6 months

Within 4 months

Within 2 months

Light Grade

Within 6 months

Within 2 months

Within 1 month

Medium Grade

Within 6 months

Within 2 months

Within 1 month

Heavy Grade

No timeframe — conducted as part of maintenance cycle

Gravel Resheet

No timeframe — conducted as part of maintenance cycle

This table is used in conjunction with the intervention scores as discussed in section

6.3.2. Three intervention score ranges have been have been created, these have been

based on the intervention scores obtained for each of the roads covered on the study

areas. Associated with each score range is a response time to carry out maintenance.

Following discussion with relevant Council staff, it was considered that these times

were reasonable for the nominated activity.

If response times are found to be not

appropriate, they can be lengthened or shortened as necessary.

The response times are only allocated to the maintenance activities of Minor

Maintenance and Light Grading, because the activities of Heavy Grading and Gravel

Resheeting are conducted as cyclical maintenance.

62




CHAPTER 7
ECONOMIC ANALYSIS

7.1. Overview

To determine if the proposed maintenance frequencies are ideal for use, a
comparison between previous year’s maintenance expenditure and the estimated
expenditure (based on the maintenance frequencies shown in the road classification
system) was carried out. The comparison was based over a period of 36 months for
previous expenditure and 40 months for the estimated expenditure.

7.2.  Previous Maintenance Expenditure
7.2.1. Overview

Maintenance figures associated with each selected road was obtained through
Council’s financial management system E1. The data for the financial year 2011/12
was not a true reflection of maintenance expenditure, as emergent repairs associated

with the flood events for that year were booked under maintenance codes.

Under the E1 system there are numerous activity codes and some of these activities
are not related to the maintenance activities used in the classification system, and
have been discounted in the comparison.

The graphs in the following sections show the total maintenance expenditure for each
road within the years 2010/11, 2011/12 and 2012/13.
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7.2.2. Study Area 1 — Quinalow

Figure 24 shows the previous three financial years of maintenance expenditure for

Study Area 1. Some key observations about the expenditure include:

Expenditure for Cauleys Road appears to be consistent throughout the review period,
although the amount spent appears to be low when compared to other roads of the
same length. Hartwigs Road expenditure has decreased over the years; a possible
explanation is that a resheet occurred in 2010/11, resulting in less maintenance
needing to be done in subsequent years. This also explains the higher expenditure in
2010/11. Lees Road has a consistent expenditure, but the amount spent on the road
raised a concern, as there is minimal expenditure over the three year period. Both
Quinalow Edgefield and Wonga Plains South Roads have a consistent expenditure,
although the increase in 2011/12 is likely to be related to flood recovery work.

MAINTENANCE EXPENDITURE
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Figure 24 Study Area 1 - Previous Maintenance Expenditure
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7.2.3. Study Area 2 — Geham

Figure 25 shows the previous three financial years of maintenance expenditure for

Study Area 2. Some key observations about the expenditure include:

A large amount of maintenance has been conducted on the roads for the 2011/12
financial year; it is assumed that this is associated with the flood recovery work.
There is also some data missing for a number of the roads, August road has no
financial data associated with it, an explanation for this could be that it is located at
the end of Doug Road, and any maintenance conducted on August Road may have
been booked to Doug Road. From the data that is complete, approximately half of

the roads show some consistency with expenditure.
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Figure 25 Study Area 2 - Previous Maintenance Expenditure
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7.2.4. Study Area 3 — Jondaryan

Figure 26 shows the previous three financial years of maintenance expenditure for

Study Area 3. Some key observations about the expenditure include:

A limited amount of financial information was available for the roads within Study
Area 3. Reasons for this are unclear, as from the inspections conducted the roads
appear to be in a good condition, thus some form of maintenance has been conducted
on the roads. From the data that is available, there is a large variance in expenditure
for Pedlar and Peters Roads between the 2011/12 and 2012/13 financial years, this
could be associated with the flood recovery work conducted in 2011/12. Mclntyre
Road has a reasonable consistent expenditure between the 2010/11 and 2012/13
financial years, whereas F. Kent Road has had a jump in expenditure for 2012/13

when compared to the 2011/12 financial year.

MAINTENANCE EXPENDITURE
Study Area 3 - Jondaryan
$16,000.00
$14,000.00
$12,000.00
o
S $10,000.00
E
O $8,000.00
5 =2010/11
S $6,000.00 2011/12
- 2012/13
$4,000.00
$2,000.00 I:
$0.00 T r T . . .
,é\ NS 4{3 < \(b',ﬁ & Y
s &Q& < @c}“& R S
ROAD NAME

Figure 26 Study Area 3 - Previous Maintenance Expenditure
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7.2.5. Study Area 4 — Cambooya

Figure 27 shows the previous three financial years of maintenance expenditure for

Study Area 4. Some key observations about the expenditure include:

Wyreema Cambooya Road has a high maintenance expenditure associated with it
when compared to the other roads in the area; this is due to the large length of road in
comparison to the other roads in the study area. It can also be that more maintenance
is conducted on this road due to it being a link between Wyreema and Cambooya,
which has a number of horse stud properties along it, producing high traffic volumes.
The majority of the roads in this study area, apart from Wyreema Cambooya Road,
have consistent maintenance expenditure. Reasons for this could be that the roads
are located in an urban type environment; road lengths are short and along with the
amount and type of maintenance work conducted, all contribute to consistent

expenditure.
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Figure 27 Study Area 4 — Previous Maintenance Expenditure
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7.2.6. Study Area 5 - Clifton

Figure 28 shows the previous three financial years of maintenance expenditure for

Study Area 5. Some key observations about the expenditure include:

A reasonably consistent expenditure across the majority of the roads, exceptions
include Doolan and Ted Mengel Roads. The increase in expenditure for the 2012/13
financial year for Doolan and Ted Mengel Roads could be attributed to a resheet
undertaken along these roads. There is no maintenance expenditure for Ted Mengel
Road in 2010/11 and Venz Road in 2012/13; this is the norm as both roads are ‘no
through roads’ and only have two residential dwellings, indicating that only minimal

maintenance would be required.
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Figure 28 Study Area 5 - Previous Maintenance Expenditure
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7.3. Estimated Maintenance Expenditure
7.3.1. Overview

Estimated maintenance expenditure figures for each road in their respective Study
Areas was obtained by using unit rates that council currently uses for estimating
purposes. A unit rate of $850/km was used for light grading, while a rate of $2085
was used for a medium grade (Slader, I H 2013, pers. comms. 26 March). These
rates were applied to the roads as per their maintenance frequency. The graphs
shown in the following sections capture the three year period for which the estimated
expenditure was calculated. As the maintenance frequencies don’t fit evenly into a

year, the years have been made up as follows:
e Year 1 includes maintenance from 0 to 10 months
e Year 2 includes maintenance from 15 to 25 months, and
e Year 3 includes maintenance from 30 to 40 months.
Expenditure details for each road in the study areas are shown in Appendix |

7.3.2. Study Area 1 — Quinalow

Figure 29 shows the estimated maintenance expenditure for study area 1 over a three

year period. Some key observations about the expenditure include:

Most of the roads in Study Area one have consistent maintenance expenditure.
Quinalow Edgefield Road has a lower expenditure for Year 2; this is because the
road has been divided into two different classes with different maintenance
frequencies. Year 3 for all of the roads has a higher expenditure due to a medium

grade being performed at the end of the period.
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Figure 29 Study Area 1 — Estimated Maintenance Expenditure

7.3.3. Study Area 2 — Geham

Figure 30 shows the estimated maintenance expenditure for Study Area 2 over a

three year period. Some key observations about the expenditure include:

Kahler and Pioneer Roads are the only roads within the study area that have
consistent maintenance expenditure across the three years. August and Bushell
Roads have no maintenance associated with them for Year 2 as they are classified as

Local roads which have a maintenance frequency of 30 months (2.5 years).

The remainder of the roads, except for Patzwald and Valewood, have lower
expenditure associated with them as they are divided into different classes which
have different maintenance frequencies. Patzwald and Valewood Roads have lower
maintenance expenditure in Year 2, as they only have one application in the year
compared to two applications in Years 1 and 3. All the roads except for August and
Bushell Road have a higher expenditure which is the result of a medium grade being

applied at the end of Year 3.
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Figure 30 Study Area 2 - Estimated Maintenance Expenditure

7.3.4. Study Area 3 — Jondaryan

Figure 31 shows the estimated maintenance expenditure for Study Area 3 over a

three year period. Some key observations about the expenditure include:

Every road with the exception of Matthews and Ruhle Roads has expenditure
associated with it across all three years. Matthews and Ruhle Roads are classed as

local roads which produces a maintenance frequency of 30 months (2.5 years).

Knapdale Road has a decrease in expenditure for Year 2; this is a result of the road
having one application of maintenance within the year compared to two applications
in Years 1 and 3. Year 3 for all the roads except for Matthews and Rule Roads have
a higher expenditure which is associated to having a medium grade applied at the end

of that year.
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Figure 31 Study Area 3 - Estimated Maintenance Expenditure

7.3.5. Study Area 4 — Cambooya

Figure 32 shows the estimated maintenance expenditure for Study Area 4 over a

three year period. Some key observations about the expenditure include:

Cambooya Felton Road is the only road that has a consistent expenditure associated

with it. The only road that has two classes associated with it is Railway Parade and

as a result different maintenance frequencies, thus producing the reduction in

expenditure for Year 2.

The remainder of the roads all have an additional

maintenance application in both Years 1 and 3 compared against Year 2. All the

roads except for Hoffman and Utz Roads have higher expenditure in Year 3 which is

a result of having a medium grade conducted on them at the end of this year.

72




ESTIMATED EXPENDITURE
Study Area 4 - Cambooya
$18,000.00
$16,000.00 -
$14,000.00 -
'5.':J $12,000.00 —
)
= $10,000.00
S
m $8,000.00
X $6,000.00 m Year 1
w H Year 2
$4,000.00 Vear 3
$2,000.00 +——
$0.00_L : .l .L .h .L ..
¢ & & > &S
N S . &
& A‘;& o F &
& O
S
Q‘b
ROAD NAME

Figure 32 Study Area 4 - Estimated Maintenance Expenditure

7.3.6. Study Area 5 - Clifton

Figure 33 shows the estimated maintenance expenditure for Study Area 5 over a

three year period. Some key observations about the expenditure include:

Doolan and Holley Roads are both divided into two different classes and as such
have different maintenance frequencies, which is why there is a reduction in
expenditure for Year 2. Lorenz Road has an additional application of maintenance in
Years 1 and 3 which accounts for the reduction in maintenance for Year 2. Ted
Mengel and Venz Roads are both classified as Local roads and as a result only have
maintenance applied to them in Years 1 and 2. Year 3 for all the roads have higher
maintenance expenditure, this is a result of having a medium grade applied at the end
of this year. The higher expenditure is not evident in year three for Tend Mengel and
Venz Roads as they do not warrant a medium grade within these time frames due to

their classification.
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Figure 33 Study Area 5 - Estimated Maintenance Expenditure

7.4. Conclusion
7.4.1. Overview

The following series of graphs compare the total previous maintenance expenditure,
for the financial years of 2010/11, 2011/12 and 2012/13, against the estimated
maintenance expenditure for a period of 40 months. The data used has been obtained
as discussed in sections 7.2 and 7.3.

7.4.2. Study Area 1 — Quinalow

Figure 34 shows the comparison between the previous maintenance and the
estimated maintenance expenditure for Study Area 1. Some key observations about

the expenditure include:

The majority of the roads have higher estimated maintenance expenditure than
previous expenditure. Lees Road shows a very large difference, this is due to little
being spent on the road throughout the previous three years, which has been
discussed in section 7.2.2. Cauleys Road also shows a large difference, as discussed
in section 7.2.2 little has been spent on maintenance in the last three years.
Quinalow Edgefield Road shows the largest savings in the study area; this can be
associated with the high expenditure encountered during the 2011/12 financial year

as discussed in section 7.2.2.
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Figure 34 Study Area 1 - Maintenance Expenditure Comparison

7.4.3. Study Area 2 — Geham

Figure 35 shows the comparison between the previous maintenance and the
estimated maintenance expenditure for Study Area 2. Some key observations about

the expenditure include:

For the majority of the roads within study area 2, the estimated expenditure is within
$2,000 of the previous maintenance expenditure. Connolly, Kahler and Pioneer
Roads have large variances in the expenditures; less would be spent on Connolly
Road while Kahler and Pioneer Roads will have more spent on them. From this it is
evident that maintenance conducted at the frequencies proposed would achieve

approximately the same expenditure as previous maintenance intervals.
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Figure 35 Study Area 2 - Maintenance Expenditure Comparison

7.4.4. Study Area 3 —Jondaryan

Figure 36 shows the comparison between the previous maintenance and the
estimated maintenance expenditure for Study Area 3. Some key observations about

the expenditure include:

There are large increases in expenditure for F. Kent, Knapdale and Pedlar Roads.
The increase in expenditure for these three roads can be attributed to either the lack
of maintenance conducted, maintenance works booked to other roads or an error

entering the data into the financial management system.

From the inspections conducted, and witnessing that the roads were in a good
condition, the increase in expenditure is most likely due to maintenance works being
booked to other roads or has been entered incorrectly into the financial management
system. The other four roads show that the maintenance conducted at the proposed
frequencies would achieve approximately the same expenditure as previous

maintenance intervals.
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Figure 36 Study Area 3 - Maintenance Expenditure Comparison

7.4.5. Study Area 4 — Cambooya

Figure 37 shows the comparison between the previous maintenance and the
estimated maintenance expenditure for Study Area 4. Some key observations about

the expenditure include:

Previous expenditure and estimated expenditure is approximately the same for the
majority of the roads. The exception to this is Bourne and Wyreema Cambooya
Roads. Bourne Road shows a large reduction in maintenance expenditure; this can
be associated with the high expenditure for the 2010/11 financial year, as discussed
in section 7.2.5. Wyreema Cambooya Road also had a large decrease in expenditure,
and no explanation could be found for the large decrease, as maintenance
expenditure for the previous three years had been consistent as shown in section
7.2.5.
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EXPENDITURE COMPARISON
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Figure 37 Study Area 4 - Maintenance Expenditure Comparison

7.4.6. Study Area5 - Clifton

Figure 38 shows the comparison between the previous maintenance and the
estimated maintenance expenditure for Study Area 5. Some key observations about

the expenditure include:

There is a mix of savings and increases in expenditure. Doolan, Holley and Ted
Mengel Roads show an acceptable reduction in maintenance expenditure, while
Roeseller and Venz Roads are about even in comparison. Lorenz Road is the
exception showing a large increase in expenditure, this would be expected as over
the last three years only a minimal amount has been spent on maintenance as
discussed in section 7.2.6. Overall this study area shows the benefits of the proposed

maintenance frequencies with respect to reducing the amount of expenditure.
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Figure 38 Study Area 5 - Maintenance Expenditure Comparison

7.4.7. All Areas

The graph shown in Figure 39 is a comparison of the total previous expenditure and
total estimated expenditure for all the study areas. The most noticeable aspect of this
graph is that for Study Areas 1, 2 and 5 there is only a minimal difference between
the two expenditures. This has been achieved by reducing the amount of
maintenance conducted on some of the roads whilst at the same time increasing the

amount of maintenance performed on other roads within the same area.

The large increase in expenditure for Study Area 3 is most likely associated with an
error occurring with the logging of maintenance activities to the roads within the
study area, because as mentioned previously, the roads in Study Area 3 are in good
condition (ie desired cross section, drainage and wearing surface) which eliminates

the possibility of no maintenance being applied to them for the past three years.

Study Area 4 shows a large decrease on the amount of expenditure. This can be
associated with the decrease in expenditure for the Wyreema Cambooya Road, for

which no reasoning can be found.
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CHAPTER 8
CONCLUSIONS

8.1. Current Work

Australia has a vast road network in place that crosses the country linking both urban
and rural communities throughout. As a result of linking these communities a
portion of the road network is unsealed, by which the majority fall under the
responsibility of local governments. Funding required to maintain these roads is an
ongoing issue and as increasing maintenance funds for future work cannot be
guaranteed, Councils have to ensure that the investment of funds in maintaining their
unsealed road network is cost effective. Toowoomba Regional Council is no

exception to this, as it has an extensive unsealed road network to maintain.

Currently within Toowoomba Regional Council there is no formal system in place
regarding the frequency and type of maintenance activities to be performed. A key
target with respect to maintenance is that 80% of the unsealed roads are graded each

year to ensure the community is provided with a reasonable standard of accessibility.

The objective of this project was to investigate the current practices, standards and
costs associated with the unsealed road network to ensure financially sustainable
maintenance practices and provide recommendations that will result in consistency,
certainty and compliance. The intended way of providing this was through the

development of a road classification system.

Development of the road classification system involved reviewing council’s current
maintenance practices and standards, and adopting the ones that would provide the
outcomes needed. To ensure that the classification system could be applied to all the
roads within Toowoomba Regional Council five varying localities were chosen to

give an overall representation of the characteristics and features the roads.

Maintenance practices and standards currently being performed across Toowoomba
Regional Council were obtained through a survey. This survey was completed by
Construction and Maintenance Engineers and Works Coordinators and provided a

snapshot of what practices are being undertaken.
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Inspections on the roads were carried out in each locality. and a four consistent
characteristics were identified. Using these characteristics a road classification
system was developed. The system outlines the hierarchy, service function, road and
geometric features that would be attributed to each of the classes. Along with this a

maintenance frequency was also determined for each of the classes.

To determine if the maintenance frequencies associated with the road class would
provide financial savings, a comparison against previous year’s maintenance and an
estimated expenditure was conducted. Previous financial information was obtained
through council’s financial management system. Issues were encountered through
this as some roads had no financial information linked to them, which appeared to be
incorrect as these roads were well maintained. Estimated expenditure was calculated
using unit rates that council is currently using for estimating purposes. This rate was
used in conjunction with the maintenance frequencies identified in the classification

system.

Comparison of the two expenditures found that there was minimal difference. This
can be attributed to some roads in the study areas having less maintenance carried

out, whereas other roads had more maintenance.

Until a more thorough analysis (with more accurate expenditure comparisons) can be
conducted, it will be unclear if the maintenance frequencies associated with the
classification system provide the funding savings necessary to continually maintain

the roads at the required service levels.

The development of the classification system, while not providing a definitive
answer on maintenance costs, has provided a method of adopting consistent

maintenance practices and standards across the region which did not previously exist.
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8.2. Further Work

As stated in section 8.1, a more thorough analysis (with more accurate maintenance
expenditures) is required to determine if the maintenance frequencies proposed will
provide projected cost savings to Council.

In conjunction with the financial aspect, the classification system will need to be
trialled over a period of time on all roads in the Study Areas, to confirm its
suitability. ldeally, the trial needs to be conducted over a minimum time period of
three to five years, as this encapsulates an entire maintenance cycle. This duration
would also cater for a range of weather events and other unexpected activities that

could influence how the classification system operates.

From the trial, observations will have to be conducted on a regular basis to determine
how the roads have responded to the proposed maintenance frequencies. If the
observations find that the roads require more maintenance than specified, the
maintenance frequencies within the classification system will need to be modified
accordingly. A review the classification system over the trial period will also need to
be made; at this point, any adjustments can be made to the classification system so it

will be appropriate for Council’s use.

Engagement with the community and relevant stakeholders is important for the
outcomes of this project to be a success. Community and stakeholder engagement
will be carried out once a trial of the classification system has been put into practice.
This engagement will be continuous throughout the trial, which will be an important

aspect in receiving feedback on how the classification system is working.

Once the classification system has been trialled and any modifications completed, it
is anticipated that classifying each unsealed road throughout Toowoomba Regional
Council will be completed. After classifying the roads, maintenance can be applied
to all roads across the region at the frequencies specified in the classification system.

It is anticipated that Toowoomba Regional Council can achieve savings on future
maintenance costs with the adoption of such a system, and this will provide value for

money services that the community can afford.
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Appendix A — Project Specification

University of Southern Queensland
FACULTY OF ENGINEERING AND SURVEYING

ENG4111/4112 Research Project
PROJECT SPECIFICATION

FOR: Andrew Keith HARTWIG
TOPIC: MANAGEMENT OF LOW TRAFFIC VOLUME ROADS
SUPERVISOR: Dr David Thorpe

lan Slader, Toowoomba Regional Council
SPONSORSHIP: Toowoomba Regional Council

PROJECT AIM: To determine the standards and levels of service to be applied
to construction and maintenance of unsealed low traffic
volume roads.

PROGRAMME: Issue A, 7" March 2013

1. Conduct a literature review on current construction and maintenance
practices undertaken on unsealed low traffic volume roads and determine
applicable construction and maintenance standards.

Identify parameters that are likely to impact on the determination of the
standard of construction and maintenance applied to low traffic volume
roads.

Select approximately six localities within Toowoomba Regional Council
that contain a small number of roads within each to conduct the research.
4. Gather and collate the required data, as identified in item 2, for the
selected roads in each locality.

Develop a methodology that represent value for money construction and
maintenance practices.

Evaluate the methodology with respect to the roads in each locality
identified in item 3.

7. Write and submit an academic dissertation on the research.

As time permits:
8. Develop a pro forma to conduct stakeholder engagement.

9. Develop a model showing indicative costs associated with providing
different standards and levels of service.

N

w

o

o

Agreed:

(Student) , (Supervisors)
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Appendix B — Local Government Boundaries

Queensland
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Appendix C — Road Defects

Defect

Causes

Inadequate quality base material for
prevailing climatic conditions.

Loose surface material.

Dynamic traffic impacts

Ponding of water due to inadequate cross
fall.

Excessive weakening of pavement by
moisture.

Inadequate initial compaction.

Variable quality of pavement material.

Rutting

Inadequate wet strength of subgrade or
pavement layer.

Wear by attrition due to traffic or erosion
of surface material.

Traffic compaction of pavement or
subgrade.

Surfac Scou

Concentration of water flows owing to
either blocked or inadequate drainage
system or rutting.

Erodible surface material.

Lack of adequate cross fall.

Excessive cross fall and vertical grades.

Figure 41 Road Defects and Causes (ARRB 2009)
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Appendix D — Construction and Maintenance Standards
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Appendix E — Maintenance Survey

Name:

Position:

Branch:

Brief Description of role:

Question 1:
What type of maintenance activities are currently performed on council’s unsealed road
network?

Question 2:
How often is the maintenance listed in question 1 carried out?

Question 3:
Who/what determines the frequency of the maintenance listed in questions 1 and 2?

Question 4:
How are maintenance requirements identified? ie. Programmed (Delta S), site inspections,
customer/councillor requests etc.

Question 5:
What engineering standard is applied to the unsealed roads? ie. crossfall, lane width,

gravel thickness etc.

93



Question 6:
What is the basis for determining the standard of maintenance? ie. traffic volume, function
of road etc.

Question 7:

What are the factors that influence different maintenance standards (crossfalls, lane
widths, gravel layer thickness etc.) for different roads?

Question 8:
Is your Maintenance Team aware of the standard of maintenance required? And what
information is captured on the completed work?
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Appendix F — Maintenance Survey Responses

F1 — Survey Response 1 C&M South

SURVEY FORM
Name: LN 1r0senty
posion: ________ So ¥ & CLLINATA
Branch 7] R SRR SRS

Biief Description of role: DTS EEL Wﬁw/ 35 AT
(BOVTCL wikF=s (TP, oty o APenits,

Question 1:
Whot type af malntenance actiwties are curendly performed on council’s ansected rood netwonk?

Crosntion 2:
How often (s the mointenance Msted! in question T covried owt?
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SURVEY FORM

Question 3:
WhHE ot determines the froguency of the maintenamce Nsted in guestions 1 and 27

~ ¢ (- A & : - ~

3 e = % il 7 Al - it < > w7 A
Z 7 & ~
R ot Lo P2 ry — A 7 AN 205
7 Z el YA
'
g oA 7R ot AT 5 P, e
5 =

e
Question 4:

How cre mavitencnce requirements identifed? k. Progrommed (Deilo 5), site inspections,
Cetomes/cownchior requaests efc.

7//?#14&7:;.&{_&&&_&

Question 5:
WhOT angineering standard is appied to the anseaied roads? . crassfal, lane width, grave!

Hhichiiess 676
7
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SURVEY FORM

Cuestion 6:

¥hat is the basks for determining the stondard of mentanance? ie. troffic volume, function of rood
[

Question 7:

What are the foctars thot infleence difféerent maintenance standarcs (crossfoly, kme widths, grows!
loyer thickness 61c.] for dfferent roads?

Question §:
¥ YUY MONTENGNOE 11T OWDre Gf The SToMTOvs af mulenwee reget cd7 Add whot difin ot is
copturad on the completed work?

4

,yfj‘./
ol il e on_cct _arcinbel ottt
] E ﬁ(

o

Page 3
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F2 — Survey Response 2 C&M South

SURVEY FORM

Name: /’.7/5;'04 éﬁ.ﬁi’k’et/

Pasition wOI'”S a)Orb/lmfbﬂ

b __ (S G CEM  Sodth -

Briet Descrigtion of role: _ QU SR-€ lm_plemg.l—ehoq oF
Couderks 'S CAPITRL G Oftratianal Flan for
GhesimouT & ChiFTod CPm AFB3's |

Question 1z
Mﬁ%d 'mﬂgmcmwrpmmmwsmmwmmw
Rajement  Repeac's

Grawl _Kesheeting
Oust Contrord  ehes Carting Ko Pit's .

e

Question 2
How often i the mantenance Nsted in question I comied out?
L/hen )?Qwrcd.

(Je hcve a plan ¢ chectd Roals @r
nleed  befre olowg any ratd (ecK's
Most coads  will be gravoled at least ome

. Some. OF {he very high +re e
dldrse. tracbic Volume RoadS can be clore
Up to Fowr time's per year
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SURVEY FORM

Question 3:
Who/wial determines the frequency of the maintenance Nsted (n questions I ond 27

o Cordinetor 17 Cong vltntions  iith.
U sealed ANedworld  Eele] Supervisor |

¢ Tonagector .

}—ql(mg i~to  dqecount Pf‘g,wo-)§ Histony,
v"

Question 4
How are mointencnce requivements ident {fied’? . Programmed ("Delto 5, site (nspections,
R omes/SounciTor reguests efe

Aesovs Wicto-y OF TRAFFrc ng’

’

iom!:«p_e.&_qv\:‘ stact _go it
Delka S . as e as fikoonsg ol

Oetermine (¢ Frequm%_qe_ss'éig_bz__m-sdv

5]‘}‘2 |Qs&+|oo‘s
Regheete ace 'paged 0. a den Yean turnaround.

Question 5
What engneering stondord (s opplied to the wasesfed roods? je. wrossfall, lone width, grove!

= Raskeet.

Kesheetr 128 me Conpacted,

Gie oamA  ved for lene tadHh.

&% fron CrowA. eack woq Whee possiéle Sope

ORAMAGE  Dode a8 fact of (Resheet
MATw  GRAGE

QRAiwAGE _To  ouBwe of Table praid's.

PMITEE DRAR'S = 1 Hwert to Fence. ~ine,

Posement Repair's Whese required

CRAOKWG 3 quer [H BacK., .

8% [om Crown way Where pogsibie Slore
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SURVEY FORM

Question &:
What ks the Gasts for determiming the stondard of makitenance 7 ie. troffic vakn, funciion of rocd
23

+r e Kol =
4o e ) S

this @il Redvee the Feguency

oF Mati ~»

Cuestion 7;
ot are the faciors that influence diffarent momienance standards (crossfolls, lone wigths, grovel
loyer thickness etc | for different roads?

Atl _ou~  Stendlaccls are +He Sge .
_Bopte will Change (it~ location

Q topography  Shahty.

Question §;
Is yowr Malstenance Team oware of the standard 6f maintenance reguived? And what inforenation s
captarad on the competsd work?

Yes .

_GRAvel  RoRP.  DATA 1s  Collected on
Council U~sealed Road Recond's.
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F3 — Survey Response 1 C&M Central

SURVEY FORM

Nane: BJl L }isdo
Position: Jorgw I, 20 Vg o sl
Biainli } pitof
Brief Descriphon of roke: [ ) wepen { pad by of

4 1.4 ) LIRS I

ir 2 4

\

Question 1:

What type of maintenance octhities ore currently pesformed on council’s wnsealed rood netwank?

I -
b ad ] alabe el y Ay >4
s P adua e J_A\AHH 4
al 2 J W ot ] / /ﬂn‘lfbj
/
y wla ..J { “Ar 22 & i J
\ {
Question 2:
How offen (s the maintenanice listed in question 1 cormied out?
I camatad ad hodd  wiger e s vg? 4 ghhagd  madd
§ el « A /4 ‘uf-./.
] 7
v
S
— - P*l —

101



SURVEY FORM

Question 3:
Whofwhet dorermines the frequency of the madntonange Deted in quoctions 1 sy 22

W doad. angd  Inalaold -1.‘1/..'4# el 2]
J ]
.
! ,}L- 7 L ) 44 ,/1‘._];_:_.«_ A ol WIS,
) i 4
L T T el { :
Question &;

How are maintenovice requivements Mentified? le. Frogrammed (Delto §), site inspectians,
cusrames/eounciior requests erc.

£ rf i }i,f"llz ;/1"-" : L2 els > ,',‘/
( bes &
i 1L e Li? Lk 2 Xa
k‘ ’
Question 5,

Whar engineering standard ks oppled 1o the unsealed roods? k. crossfal, fane width, growe/
thickness efc

w atavdo s Ja 224 ghhscd o JAS
o /11 At a Y, A5 ;120
/
— — — Page2 -
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SURVEY FORM

Cuestion 6:
\What bs the basis for determinkag the stondard of maintenance ? ie. traffic valume, function of rood

ere

Ul b ghanay ol BT e .:Z/ILL
A nad (. l‘;l_, }1. as ';/’M.‘ //, _"._J‘

Question 7:
Whot are the foctars that influsnce different maintenance standords {crossfolls, ke widths, growel

layer thickmess e1c. | for aifferent roods?

4 ' »
A r'.."}l.l PLa U/ ;;-,.‘.J-‘ ) Pud 6‘!_(‘ L7
: 7

a U

‘ad A \ ; J
/" I&.‘Lﬂ’ i’ h"r" 49 / v f Pl J 'J."/.’
| f
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Had et Tl A sl 2ot P/
(
Latad ,f“‘, ol gt . atadly  TLor  Golh

o/ V
)ﬂlhn‘ i y il 1

Question &:
bmmmrmnmqwmwddmwmmd)mmmma

captured o the completed work?

;,{.,-" 24 !,_'_Li!/“‘f.l. v hovdiae.d 4 & 2 ARLSY, Surd ad
. 0
L4 9 ydalio :
- r; ‘ ) R
il oo Ayl 1A ' LhaA s < e i%a 2
j

~ Page 3
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F4 — Survey Response 2 C&M Central

Question 1:

Queytion 2:
How often i the maintenance isted ke question 1 camied out?

:Quhsb»‘; WJW\AM
_M_MWM_Md.N
: : : (E
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Question 3:
Wha/whor determines the frequency of the mointenance flsted in Questions 1 and 27

Edc moogor (o odumilon

Question &
How are maitenance requirements identified? le. Programmed (Deka 5, site inspections,
customar/councor reguests eec.

Question 5:
What engineering stondard is oppied 10 the wisealnd roads? le. arassfoll, lone width, grove)

thickness etc.
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SLIRVEY FORM

Cestlon G
Whot &5 Hie hass for determining the stevdord of saantemance ® e, traffic valused, function of foad

"Hedod nuglimns rwode nsed pmont MaiFinare
Lot ki sor ! ; ™
_S‘;}Em&_hm_mu_ﬁ_k;?&a_pr

L s cinaan ] 4 Gageo m&j_ﬂ_ajm-d

=

Question T:
Whar are the fectors that infence dilfenent maintrnonce stonoorei (croddals, lane widths, growe!

Ioper thickmeti #1c | for cifferat roods

30 Mae iy e mnzeled aned. 3 raet be conabiuncher

M%_@&M&Mimm
Mwhﬁmﬂh ghlgrar
Mﬂlﬁﬂﬂi—ﬂm%mm

Question E:

is your Molstensrce Teors oware of the standard of meinlenance feguired? And wiat infonmetion is
opraed on Ehe compiited work
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Appendix G — Individual Road Classes

G1 - Study Area 1l
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G2 - Study Area 2
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G3 - Study Area 3
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G4 - Study Area 4
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G5 - Study Area 5
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Appendix H — Response Time Scores

H1 - Study Area 1

Road Name: Cauleys Rd
Assessment Chainage: 00 - 5415 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Access X X X
Total 30 5 2.5 10 | 15 | 25 20 10 2.5 97.5
Road Name: Hartwigs Rd
Assessment Chainage: 00 - 2860 Safety Accessibility Comfort
High  Medium Low High Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route Yes X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Access X X X
Total 40 5 0 10 20 0 30 10 0 115
Road Name: LeesRd
Assessment Chainage: 00 - 3255 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Access X X X
Total 30 5 2.5 10 15 2.5 20 10 2.5 97.5
Road Name: Quinalow Edgefield Rd
Assessment Chainage: 3325 - 4870 Safety Accessibility Comfort
High Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5) 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Collector X X X
Total 30 5 2.5 20 10 2.5 30 5 2.5 107.5
Assessment Chainage: 4870 - 6445 Safety Accessibility Comfort
High Medium Low High  Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route Yes X X X
Mail Service Route Yes X X X
Dwelling Presence No X X X
Frequent Usage No X X X
Road Class Access X X X
Total 30 10 0 0 25 0 20 15 0 100
Road Name: Wonga Plains South Rd
Assessment Chainage: 4670 - 9835 Safety Accessibility Comfort
High Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route Yes X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage Yes X X X
Road Class Distributor X X X
Total 50 0 0 30 10 0 50 0 0 140
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H2 — Study Area 2

Road Name: August Rd
Assessment Chainage: 00 - 455 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Local X X X
Total 20 10 2.5 10 15 2.5 20 10 2.5 92.5
Road Name: Bushell Rd
Assessment Chainage: 00 - 1630 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Local X X X
Total 20 10 2.5 10 15 2.5 20 | 10 2.5 92.5
Road Name: Connolly Rd
Assessment Chainage: 00 - 355 Safety Accessibility Comfort
High Medium Low High Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Local X X X
Total 20 10 2.5 10 [ 15 [ 25 20 10 2.5 92.5
Assessment Chainage: 355 - 815 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence No X X X
Frequent Usage No X X X
Road Class Access X X X
Total 20 10 2.5 0 20 2.5 10 15 2.5 82.5
Road Name: Creek Crossing Rd
Assessment Chainage: 1265 - 1700 Safety Accessibility Comfort
High Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Local X X X
Total 20 10 2.5 10 15 2.5 20 10 2.5 92.5
Road Name: Doug Rd
Assessment Chainage: 00 - 1180 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5] 2.5 10 5) 2.5
School Bus Route Yes X X X
Mail Service Route Yes X X X
Dwelling Presence No X X X
Frequent Usage No X X X
Road Class Collector X X X
Total 30 | 10 | o 10 | 20 [ o 30 | 10 0 110
Assessment Chainage: 1180 - 1810 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route Yes X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Access X X X
Total 40 5 0 10 20 0 30 10 0 115
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Road Name: Kahler Rd
Assessment Chainage: 00 - 1920 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage Yes X X X
Road Class Distributor X X X
Total 40 0 2.5 30 5 2.5 40 0 2.5 122.5
Road Name: Mervyn Rd
Assessment Chainage: 00 - 495 Safety Accessibility Comfort
High Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Collector X X X
Total 30 5 2.5 20 10 2.5 30 5 2.5 107.5
Assessment Chainage: 495 - 1030 Safety Accessibility Comfort
High Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Access X X X
Total 30 5 2.5 10 15 2.5 20 10 2.5 97.5
Road Name: Patzwald Rd
Assessment Chainage: 00 - 990 Safety Accessibility Comfort
High Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 ) 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Collector X X X
Total 30 5 2.5 20 10 2.5 30 5 2.5 107.5
Road Name: Pioneer Rd
Assessment Chainage: 835 - 2200 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage Yes X X X
Road Class Distributor X X X
Total 40 0 2.5 30 5 2.5 40 0 2.5 122.5
Road Name: Strack Rd
Assessment Chainage: 00 - 555 Safety Accessibility Comfort
1915 - 2875 High Medium Low High Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route No X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Access X X X
Total 20 5 5 10 10 5 10 10 5 80
Assessment Chainage: 555- 1915 Safety Accessibility Comfort
High Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route No X X X
Dwelling Presence No X X X
Frequent Usage No X X X
Road Class Local X X X
Total 0 15 5 0 15 5 0 15 5 60
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Road Name: Valewood Rd
Assessment Chainage: 00 - 1650 Safety Accessibility Comfort
High  Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Collector X X X
Total 30 5 2.5 20 10 2.5 30 5 2.5 107.5
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H3 — Study Area 3

Road Name: F. KentRd
Assessment Chainage: 00 - 5505 Safety Accessibility Comfort
High  Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Access X X X
Total 30 5 2.5 10 15 2.5 20 10 2.5 97.5
Road Name: Knapdale Rd
Assessment Chainage: 00 - 6460 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Collector X X X
Total 30 5 2.5 20 10 2.5 30 5 2.5 107.5
Road Name: Matthews Rd
Assessment Chainage: 00 - 3640 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route No X X X
Dwelling Presence No X X X
Frequent Usage No X X X
Road Class Local X X X
Total 0 15 5 o | 15 | s 0 15 5 60
Road Name: Mclntyre Rd
Assessment Chainage: 00 - 4005 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route No X X X
Dwelling Presence No X X X
Frequent Usage No X X X
Road Class Access X X X
Total 10 10 5 0 15 5 0 15 5 65
Road Name: Pedlar Rd
Assessment Chainage: 00 - 7550 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route No X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Access X X X
Total 20 5 5 10 10 5 10 10 5 80
Road Name: Peters Rd
Assessment Chainage: 00 - 5635 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route No X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Access X X X
Total 20 5 5 10 10 5 10 10 5 80
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Road Name: Ruhle Rd
Assessment Chainage: 00 - 4045 Safety Accessibility Comfort
High  Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route No X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Local X X X
Total 10 10 5 10 10 5 10 10 5 75

117




H4 — Study Area 4

Road Name: Bourne Rd
Assessment Chainage: 00 - 700 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Collector X X X
Total 30 5 2.5 20 10 2.5 30 5 2.5 107.5
Road Name: Cambooya Felton Rd
Assessment Chainage: 11155 - 13895 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Distributor X X X
Total 30 5 2.5 20 10 2.5 30 5 2.5 107.5
Road Name: Hoffman Rd
Assessment Chainage: 00 - 1505 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Local X X
Total 20 | 10 | 25 10 15 2.5 20 10 2.5 92.5
Road Name: Lysaght Rd
Assessment Chainage: 00 - 920 Safety Accessibility Comfort
High Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5) 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Collector X X X
Total 30 5 2.5 20 10 2.5 30 5 2.5 107.5
Road Name: Railway Pd
Assessment Chainage: 00 - 600 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Collector X X X
Total 30 5 2.5 20 10 2.5 30 5 2.5 107.5
Assessment Chainage: 600 - 1020 Safety Accessibility Comfort
High  Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Access X X X
Total 30 5 2.5 10 15 2.5 20 10 2.5 97.5
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Road Name: Rosenberger Rd
Assessment Chainage: 50 - 1035 Safety Accessibility Comfort
High  Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage Yes X X X
Road Class Collector X X X
Total 40 0 2.5 30 5 2.5 40 0 2.5 122.5
Road Name: Utz Rd
Assessment Chainage: 00 - 1225 Safety Accessibility Comfort
High Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 ) 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Local X X X
Total 20 10 2.5 10 15 2.5 20 10 2.5 92.5
Road Name: Wyreema Cambooya Rd
Assessment Chainage: 430- 6325 Safety Accessibility Comfort
High  Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Collector X X X
Total 30 5 2.5 20 10 2.5 30 5 2.5 107.5
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H5 — Study Area 5

Road Name: Doolan Rd
Assessment Chainage: 00 - 3630 Safety Accessibility Comfort
High  Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route Yes X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Access X X X
Total 40 5 0 10 20 0 30 10 0 115
Assessment Chainage: 3630 - 6035 Safety Accessibility Comfort
High Medium Low High  Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Collector X X X
Total 30 5 2.5 20 10 2.5 30 5 2.5 107.5
Road Name: Holley Rd
Assessment Chainage: 430- 1615 Safety Accessibility Comfort
High  Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Local X X X
Total 20 10 2.5 10 15 2.5 20 10 2.5 92.5
Assessment Chainage: 4080 - 6350 Safety Accessibility Comfort
High  Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route Yes X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage Access X X X
Road Class Access X X X
Total 40 5 0 10 20 0 30 10 0 115
Road Name: Lorenz Rd
Assessment Chainage: 00 - 2880 Safety Accessibility Comfort
High Medium Low High Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5) 2.5 10 5 2.5
School Bus Route Yes X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Collector X X X
Total 40 5 0 20 15 0 40 5 0 125
Road Name: Roeseller Rd
Assessment Chainage: 00 - 1420 Safety Accessibility Comfort
High Medium Low High Medium Low High Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5
School Bus Route No X X X
Mail Service Route No X X X
Dwelling Presence No X X X
Frequent Usage No X X
Road Class Access X X X
Total 10 10 5 0 15 5 0 15 5 65
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Road Name: Ted Mengel Rd
Assessment Chainage: 2790 - 3875 Safety Accessibility Comfort
High  Medium Low High  Medium Low High  Medium Low Total
Paramter Response 10 5 2.5 10 5 2.5 10 5 2.5

School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Local X X X
Total 20 10 2.5 10 15 2.5 20 10 2.5 92.5
Road Name: Venz Rd
Assessment Chainage: 00 - 1180 Safety Accessibility Comfort

3480 - 3980 High Medium Low High Medium Low High  Medium Low Total

Paramter Response 10 5 2.5 10 ) 2.5 10 5 2.5

School Bus Route No X X X
Mail Service Route Yes X X X
Dwelling Presence Yes X X X
Frequent Usage No X X X
Road Class Local X X X
Total 20 10 2.5 10 15 2.5 20 10 2.5 92.5
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Appendix | — Estimated Maintenance Cost

11— Study Area 1

Road Name Cauleys Hartwigs Lees Quinalow Edgefield Wonga Plains South
Class Access Access Access Collector Access Distributor
Chainage 00-5415 | 00-2860 | 00-3255 3325 - 4870 4870 - 6445 7655 - 9835
Assessment Length (km) 5.415 2.86 3.255 1.545 1.575 2.18
Months Years Expenditure
0 $4,602.75 | $2,431.00 | $2,766.75 $1,313.25 $1,338.75 $1,853.00
5 1 $1,853.00
10 $1,313.25 $1,853.00
Maintenance 15 $1,853.00
Cydle 20 2 $4,602.75 | $2,431.00 | $2,766.75 $1,313.25 $1,338.75 $1,853.00
25 $1,853.00
30 $1,313.25 $1,853.00
35 3 $1,853.00
40 $11,290.28 | $5,963.10 | $6,786.68 $3,221.33 $3,283.88 $4,545.30
Expenditure Se.ction ______ $20,495.78 | $10,825.10 | $12,320.18 $8,474.33 $5,961.38 $19,369.30 |
Estimated $20,495.78 | $10,825.10 [ $12,320.18 $14,435.70 $19,369.30
12 — Study Area 2
Road August Bushell Connolly Creek Crossing Doug
Class Local Local Access | Local Local Collector | Access
Chainage 00 - 455 00-1630 | 355-815 : 00- 355 1265 - 1700 00- 1180 :1180- 1810
Assessment Length (km) 0.455 1.63 046 ! 0355 0.435 118 i 063
Months Years Expenditure

Maintenance|
Cycle

$386.75

$1,385.50

$369.75

$1,003.00 | $535.50

| $1,003.00

§7$1,291.50

$959.10 $2,460.30
Expenditure Section $773.50 | $2,771.00 | $1,741.10 | $603.50 $739.50 $6,472.30 | $2,362.50
Estimated $773.50 | $2,771.00 $2,344.60 $739.50 $8,834.80
Road Kahler Mervyn Patzwald Pioneer Strack Valewood
Class Distributor| Collector Access Collector Distributor Access Local Collector
Chainage 00-1920 | 00-495 :495-1030 | 00-990 835-2200 |555,1915-23 555-1915 | 00- 1650
Assessment Length (km) 1.92 0.495 0.535 0.99 1.365 1.515 1.36 1.65
Months Years Expenditure
0 $1,632.00 | $420.75 $454.75 $841.50 $1,160.25 $1,287.75 | $1,156.00 | $1,402.50
5 1 $1,632.00 $1,160.25
10 $1,632.00 | $420.75 $841.50 $1,160.25 $1,402.50
Maintenance 15 $1,632.00 $1,160.25
Cycle 20 2 $1,632.00 [ $420.75 $454.75 $841.50 $1,160.25 $1,287.75 $1,402.50
25 $1,632.00 $1,160.25
30 $1,632.00 [ $420.75 $841.50 $1,160.25 $1,156.00 | $1,402.50
35 3 $1,632.00 $1,160.25
40 $4,003.20 | $1,032.08 | $1,115.48 | $2,064.15 $2,846.03 $3,158.78 $3,440.25
Expenditure Section $17,059.20 | $2,715.08 i $2,024.98 | $5,430.15 $12,128.03 $5,734.28 i $2,312.00 | $9,050.25
Estimated $17,059.20 $4,740.05 $5,430.15 $12,128.03 $8,046.28 $9,050.25
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I3 — Study Area 3

Road Name F.Kent Knapdale | Matthews [ Mcintyre Pedlar Peters Ruhle
Class Access Collector Local Access Access Access Local
Chainage 00-5505 | 00-6460 | 00-3640 | 00-4005 [ 00-7550 [ 00-5635 |2985-4045
Assessment Length (km) 5.505 6.46 3.64 4.005 7.55 5.635 1.06
Months Years Expenditure
$901.00
5 1
B e o |%S49r00 | | SRR S
Maintenance 15
Cvele ] 0 2 | 8467925 $549100 | | $3,40425 | $6,417.50 | $4,789.75 |
25
30 $5,491.00 | $3,094.00 $901.00
35 3
40 $11,477.93 | $13,469.10 $8,350.43 | $15,741.75 | $11,748.98
Expenditure Section $20,836.43| $35,433.10| $6,188.00| $15,158.93| $28,576.75| $21,328.48| $1,802.00
Estimated $20,836.43| $35,433.10| $6,188.00| $15,158.93| $28,576.75| $21,328.48| $1,802.00
14 — Study Area 4
Road Name Bourne [Cambooya Felton| Hoffman Lysaght Railway Rosenberger Utz Wyreema Cambooya
Class Collector Distributor Local Collector | Collector Access Collector Local Collector
Chainage 00-700 | 11155-13895 | 00-1505 [ 00-920 | 00-600 |600-1020 | 50-1035 [ 00- 1225 430- 6325
Assessment Length (km) 0.7 2.74 1.505 0.92 0.6 0.42 0.985 1.225 5.895
Months Years Expenditure
0 $595.00 $2,329.00 $1,279.25 | $782.00 | $510.00 | $357.00 $837.25 | $1,041.25 $5,010.75
5 1 $2,329.00
10 $595.00 $2,329.00 $782.00 | $510.00 $837.25 $5,010.75
Maintenance 15 $2,329.00
Cycle 20 2 $595.00 $2,329.00 $782.00 | $510.00 | $357.00 $837.25 $5,010.75
25 $2,329.00
30 $595.00 $2,329.00 $1,279.25 | $782.00 | $510.00 $837.25 | $1,041.25 $5,010.75
35 3 $2,329.00
40 $1,435.00 $5,617.00 $1,886.00 | $1,230.00 | $861.00 | $2,019.25 $12,084.75
) Section $3,815.00 $24,249.00 $2,558.50 | $5,014.00 | $3,270.00 | $1,575.00 | $5,368.25 | $2,082.50 $32,127.75
Expenditure -
Estimated $3,815.00 $24,249.00 $2,558.50 | $5,014.00 $4,845.00 $5,368.25 | $2,082.50 $32,127.75
I5 — Study Area 5
Road Name Doolan Holley Lorenz Roeseller |Ted Mengel Venz
Class Access Collector Local Access Collector Access Local Local
Chainage 00- 3630 :3630-6035| 430- 1615 :4080- 6350 00-2880 | 00-1420 | 2790- 3875 | 00- 1180 :3480- 3980
Assessment Length (km) 3.63 2.405 1.185 2.27 2.88 1.42 1.085 1.18 0.5
Months Years Expenditure
0 $3,085.50 i $2,044.25 | $1,007.25 : $1,929.50 | $2,448.00 | $1,207.00 $922.25 $1,003.00 : $425.00
5 1
1o $204425 | $244800 | | oo
Maintenance 15
Cycle 20 2 $3,085.50 | $2,044.25 $1,929.50 | $2,448.00 | $1,207.00
25
30 $2,044.25 | $1,007.25 $2,448.00 $922.25 $1,003.00 ;| $425.00
35 3
40 $7,441.50 | $4,930.25 $4,653.50 | $5,904.00 | $2,911.00
. Section $13,612.50 i $13,107.25 | $2,014.50 | $8,512.50 | $15,696.00 | $5,325.00 | $1,844.50 | $2,006.00 : $850.00
Expenditure -
Estimated $26,719.75 $10,527.00 $15,696.00 | $5,325.00 | $1,844.50 $2,856.00
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