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Abstract

This paper identifies a ‘best practice’ key criteria for Low Volume Rural Road
pavements within Australia. The criteria have been established by comparing and

critically evaluating existing practises undertaken by Local Government Authorities.

The evaluation was undertaken after surveying numerous Councils across Australia
focusing on their current practises relating to Low Volume Rural Road Pavements. A
total of Fourteen Councils have been surveyed from Australia and the responses to the
survey form the basis for concluding the results in relation to the Low Volume Rural

Road pavements.

Low Volume Rural Road pavements are pavements which cater for traffic volumes up
to 200 vehicles per day. The pavement may be formed or unformed depending on its
location and serviceability requirements. It may consist of various types of materials and
may be sealed or unsealed depending on the situation. Materials and the pavement
structure may consist of an earthen / in-situ material, a gravel layer with no seal, a gravel
layer with a spray seal or a gravel layer with an asphalt wearing course. No single road
pavement is identical to another as many variables influence the pavement structure and

performance.

Low Volume Rural Road pavements are presently designed, constructed and maintained
with limited regard to reference material and accepted design guidelines. This is as a
result of budgetary constraints and a misconception that the processes relating to a Low
Volume Rural Road pavement can be undertaken with an ad-hoc approach as the

pavement is not a critical asset.

The reference material and guidelines relating to Low Volume Rural Road pavements

are easily divided into separate key elements. This enables comparison and critical
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evaluation to be undertaken in terms of each element, to conclude an overall ‘best
practice’ for the pavement system in its entirety. Recommendations for further research
into some of these design elements are presented due to conflicting information in the

publications reviewed or a lack of information.

A ‘best practice’ key criteria guideline has been concluded. It shares many similarities to
some of the existing design guidelines, giving it some merit. Field testing, and practical

application is recommended to research its effectiveness.
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Glossary

Low Volume Rural Road Pavements

Annual Average daily Traffic (AADT) and
Average Daily Traffic (ADT)

This is the total annual traffic in both
directions divided by 365. Hence it is an
average 24 hours daily traffic volume. This
statistic usually includes motorised and non
motorised traffic in rural roads.

Aquaplaning Occurs when a tyre is completely separated
from the road surface by a film of water.
Base The course of the pavement which supports

the surfacing. It may consist of granular,
cement or bituminous material which has
specific properties. It may comprise more than
one layer.

California Bearing Ratio (CBR)

The ratio expressed as a percentage between a
test load and an arbitrarily defined standard
load. The test load is required to cause a
plunger of standard dimension to penetrate at
a specified rate into a specifically prepared
soil specimen.

Commercial Vehicle

This category comprises the main types of
vehicle that damages the pavement. This
usually includes; medium trucks (2 axle with
twin rear tyres), heavy trucks (greater than 2
axles) and large buses (with greater than about
40 passenger seats).

Controlled or Improved Subgrade

A controlled subgrade layer is material that is
located above the lower subgrade.

Course

One or more layers of the same material
within a pavement structure.

Design Period

The service life of a particular pavement
element before replacement is required. For
example; the fatigue life of a concrete or
asphalt layer, the terminal rut condition for a
subgrade, or the life before excessive
oxidation of a bituminous surface layer.

Design Traffic

The number of standard axle load repetitions
in one lane that are equivalent in destructive
effect, to the total number of repetition of the
actual axle using the pavement during the
assessment period. The design traffic is given
in terms of the equivalent standard axle
(ESAs), for subgrade damage and the number
of standard axle repetition and the number of
standard axle repetition for asphalt and
cemented material fatigue.

Equivalent Standard Axle (ESA)

The number of standard axle loads that are
equivalent in damaging effective on pavement
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for a given vehicle or axle.

Environmental Factors

Environment factors exclude load-applied
stresses but include stresses, strain, change in
properties and effects and damage resulting
from subgrade volume change, subgrade
settlement, and temperature and moisture
variation.

Functional Requirements

Requirements that define the service provided
to the vehicles using the pavement such as
width, radius, grade, cross-fall, roughness,
skid resistance, surface texture, delineation,
visibility, and flood immunity etc.

Layer

The portion of a pavement course placed and
compacted as an entity.

Low Volume Rural Road

A road constructed of earthen or gravel
material which is sealed or unsealed which
caters for traffic volumes of up to 200
vehicles per day.

Modified Materials

Granular material to which a small amount of
stabilising agent have been added to improve
their performance (e.g. by reducing plasticity)
without causing a significant increase in
structural stiffness. Modified materials are
considered to behave as unbound material.

Pavement

The portion of the road including shoulder,
placed above the subgrade which supports and
forms a running surface for vehicular traffic.

Roughness

The roughness of the pavement surface in
counts/km as measured by Roughness Meter.

Shoulder

Is a reserved area by the verge of a road.

Standard Axle Repetition

Number of standard axle repetition (or
passages of the standard axle) that cause the
same amount of damage on the particular
pavement material as a single passage of the
particular axle group.

Subbase The portion of pavement between the base and
subgrade, it may comprise more than one layer
or more than one course.

Subgrade The prepared formation on which the
pavement is constructed.
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1 Introduction

The purpose of this report is to describe the investigation undertaken relating to the
design, construction, maintenance and environmental impacts of Low Volume Rural
Road pavements. From the investigation a number of conclusions are drawn relating to

these types of pavements and the practices undertaken in relation to them.

To achieve the aim background information was reviewed with not only an Australian
focus but an International focus to ascertain information relating to the current pavement
design methods used, the current materials that are used and how construction and
maintenance is undertaken on Low Volume Rural Road pavements. This investigation is
important as roads are a vital link between communities. This critical infrastructure
plays an important part in sustaining the local economy, as well as improving many
social aspects and the quality of life of communities. Rural roads are regarded as an
import asset in Australia as they provide a transport freight route and allow a connection
between areas of interest for society. Since the early 1920’s, State Road Authorities
(SRA) and Local Councils have been consistently increasing road expenditure to
maintain these rural road links to increase performance requirements related to an
expanding population. Road freight in Australia has increased dramatically since the
1980°s and will continue to increase exponentially into the future. This increase in
vehicular traffic and road freight required to service the growing population places
significant pressure on the Local, State and National Authorities to design, construct,
and maintain all roads to a high standard to allow adequate serviceability and

performance.

After reviewing the background information, a survey was produced and applied to a
number of Australian Councils located in various states and territories. The survey
consisted of numerous multiple choice and short response answer questions to allow the
reader to complete the survey within a minimal timeframe. The survey questions were
direct in nature requesting information from the respondent regarding the practises that
they or their Council undertake in relation to Low Volume Rural Road pavements. The

survey responses were analysed to determine the range of practises that are being
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undertaken. The survey responses were collectively reviewed to allow for a comparison

between each Council and state and also a comparison against the published literature.

The importance and cost of Low Volume Rural Roads makes adequately managing them
an onerous task. All roads are an expensive asset. Road pavements in Australia and New
Zealand are valued at approximately fifty billion dollars, this relates to approximately
one third of total road works infrastructure value. The construction and maintenance
works on road pavements in Australia and New Zealand costs approximately three
billion dollars per year, or approximately half the total road expenditure (Austroads,
2002). This significant cost highlights the significance of roads in Australia and New
Zealand and the benefit gained if improvements and synergies from improving the
practises relating to the design, construction, operation, and maintenance of Low

Volume Rural Road pavement can be achieved.
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2 Background Information

The design, construction, and maintenance of Low Volume Rural Road pavements vary
depending on their geographic location, service requirements, functionality and the level
of funding provided. The processes, methods, and materials used to construct Low
Volume Rural Road pavements in Australia is vastly different to the processes, methods
and materials used in other locations, such as less economically developed countries,
due to a number of variables including funding, service requirements and availability of
material. Rural roads make up a large portion of roads within Australia, thus
investigation in developing technologies relating to rural road pavements is becoming
increasingly important. The performance of Low Volume Rural Road pavements is
largely dependent on the quality of available materials, the local environmental

conditions, maintenance policies, resources and funds.

Low Volume Rural Road’s differ from major arterial roads and highways in countless
ways. The most obvious differentiation is that traffic volumes are much higher on a
major arterial road than a rural road. Because of the increased reliability required for a
major road a greater level of funding for research and development is provided to
investigate the planning, design, and construction of major sealed arterial roads. A rural
road is just as important but due to its classification and functionality much less
development and research capital has been invested in the planning, design and

construction guidelines for rural roads especially Low Volume Rural Roads.

The varying nature of Low Volume Rural Road pavements results in minimal design

criteria set and enforced for:

¢ horizontal and vertical geometry,

¢ drainage requirements and immunity,

® type of materials,

¢ minimum thickness of material layers,

e cross sectional width including lane widths, shoulder widths,
® verge requirements,

® site widening
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¢ maximum and minimum cross falls,
® aquaplaning requirements, and

¢ line marking and signage.

The criterion that is documented relates to rural roads and not Low Volume Rural
Roads. This makes it difficult to apply a reliable criterion to a Low Volume Rural Road,
as the classification and functionality of these types of roads are diverse. The guidelines
are not authoritative to the functional requirements of Low Volume Rural Roads and
design exceptions and variations are common for Low Volume Rural Roads, unlike the

more controlled and regimented major arterial roads.

A Low Volume Rural Road pavement is often designed and constructed using local
knowledge and available materials. Depending on the classification of the Low Volume
Rural Road the standard of the final asset achieved during the design and construction of
the pavement will vary. The design and construction of a Low Volume Rural Road
pavement incorporates the same basic principals as a major sealed pavement, however
the use of the in-situ soils as the subgrade or wearing course and the use of locally
available materials in the sub-base and wearing course occurs to reduce costs. Although
Low Volume Rural Road pavements are less travelled than a highway, Low Volume
Rural Roads still need to meet adequate standards and provide a safe environment for
the motorists commuting on them. Generally, local controlling authorities do not
enforce stringent design and construction criteria due to the perception that Low
Volume Rural Roads are not critical for the continuing functionality of the local road
network. As a result less emphasis is focused on achieving the desired outcomes of a

Low Volume Rural Road pavement.

The construction of a Low Volume Rural Road pavement is generally undertaken using
machinery that is readily available with the use of local materials. Limited testing is
undertaken during the construction compared to a major arterial road which directly
affects the design life and performance of the newly constructed pavement. In less
economically developed countries materials used in the pavement of a Low Volume
Rural Road vary. Stones, cobbles, and clay pavers are common materials that are
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substituted into the Low Volume Rural Road pavements to provide a traversable surface
at a reduced cost. In Australia materials used consists of gravels and granular materials
or the in-situ material which is compacted with the use of machinery to achieve an

acceptable pavement structure. Figure 2-1 below is an example of a typical unsealed

Low Volume Rural Road in Australia.

Figure 2-1: Typical unsealed Low Volume Rural Road

Published literature exists on the design, development, construction and maintenance of
rural roads; however specifications and guidelines directly relating to Low Volume
Rural Road pavements are limited. Compared to a National Highway, Arterial Road, or
Residential Street a Low Volume Rural Road has a wide classification and varying
functionality, and as a result the reference documentation is open to interpretation.
There is no set standard which is consistently adhered to for the pavement design for a
Low Volume Rural Road at a National, State or Local level. A Rural Road can be
classified as low volume, high volume, sealed, unsealed, divided, undivided, single lane
and two lane. The pavement design for the road varies accordingly for all of the above

classifications.

A Low Volume Rural Road has many purposes, often the primary purpose of this type
of road is to provide access. Across Australia and the world, Low Volume Rural Roads
and pavements are common assets which provide a service often taken for granted by

the road users. They can be sealed roads which connect townships, unsealed roads
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which provide an access between farm lands, or to points of interest. A Low Volume
Rural Road can connect local farmers and industry, it can be a transport route for heavy
vehicles between communities and it can form an access to social and / or recreational
areas. According to Bullen (2000), ‘Low-cost, low-volume roads remain an essential
part of the Australian road infrastructure because of the vast areas to be linked together
for the good of the nation’. This highlights the importance Rural Roads and Low
Volume Rural Roads play in the Australian landscape. Rural roads and Low Volume
Rural Road’s can help reduce poverty. A Low Volume Rural Road provides an access
point reducing isolation of communities and allows for a reduction in poverty as the
villagers have access to services and places of interest to suit their needs. The Ministry
of Rural Development in India (2007) identifies the effect of deprivation is due to lack
of rural road access, and as a result millions of villagers are suffering tragic isolation
and prolonged deprivation, noting how a functional Low Volume Rural Road can

benefit and positively impact local communities both socially and economically.

2.1 Low Volume Rural Road Classification

There are approximately 3,200,000 miles (5,100,000 km) of rural roads in the United
States. A rough estimate places some 2,000,000 (3,000,000 km) of these in a low —
volume category, as noted by Oglesby (1984).

A wide variety of definitions are used for a Low Volume Rural Road. Published
literature gives varying values of average daily traffic to define a low volume road. The
following definitions apply to low volume roads which results in the average annual

daily traffic varying:

e Based on the traffic volume criterion, a low volume road is one that carries less than

X vehicles per day (vpd). Each road agency must pick it’s own appropriate number.

e Based on American Association of State Highway and Transportation Officials

(AASHTO) definitions, a low volume road is one that serves primarily for land access.

¢ From an administrative perspective, a low volume road is any road administered by a

local road agency in most circumstances.
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Categorising a Low Volume Rural Road varies throughout the world, the average annual
daily traffic volume (AADT) of 400 is recommended by the New York State Legislative
Commission on Rural Resources (2005), this commission also classifies low volume
roads based on their functionality and a breakdown of volumes to 50 vehicles per day.
Similarly the Rural Roads Technical Manual of Afghanistan (2009) divides Low
Volume Rural Roads into secondary and tertiary classifications with a secondary Low
Volume Rural Road carrying a maximum of AADT volume of 2000 vehicles compared
to an AADT of 400 vehicles for a tertiary rated Low Volume Rural Road. The World
Bank (2001) specifies the cut off for Low Volume Rural Roads at 200 vehicles per day.
Libo and Schelling (2000) notes that the majority of rural roads in developing countries
carry traffic of less than 50 motorised four wheeled vehicles per day (vpd). Hall (2000)
states low-volume roads typically carry less than 500 vehicles per day. Petts, Cook and
Salter (2008) indicate that Low Volume Rural Roads have a cut off of less than 400
(vpd). The Queensland Department of Main Roads (2009) doesn’t directly identify
AADT for a Low Volume Rural Road; they specify suitable pavements for a range
based on equivalent standard axles (ESA’s). For permanent pavements the breakdown is
less than 10 ESA, 10 to 100 ESA and 100 to 1000 ESA, so a Low Volume Rural Road

has the potential to be classified in all three ranges.

For the purpose of this project a Low Volume Rural Road will be classified as a road

with a maximum (AADT) of 200 vehicles.

2.2 Pavement

A road pavement must serve two basics functions — it must perform as an engineered
structure and at the same time meet functional requirements. In terms of structural
requirements, materials of sufficient quality must withstand the various loads applied to
it by heavy vehicles. In terms of functional performance, the pavement must have a
good riding quality and finish to ensure comfortable travel for the road user and, a
surface having adequate drainage, skid resistance, reflectivity and line markings to
ensure safe travel if the pavement is surfaced. The surface must also be capable of
resisting both vertical and horizontal surface stresses in order to maintain its integrity. If
the surface is comprised or cracked, then ride comfort is affected and water can enter the
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underlying base layers. The pavement must also be capable of withstanding
environmental loads, including oxidation of bituminous binders. Inherent in these
demands is the need to ensure that construction and maintenance practices are adequate

and suitable for the demand to be placed upon the pavement, (Austroads, 2003).

2.3 Sealed and Unsealed Pavements

Unsealed and sealed pavements are located across the entire globe. Australia has about
800,000 km of roads, and of this length about two-thirds are unsealed whilst New
Zealand has about 92,700 km of roads of which about half are unsealed, (Austroads,
2009). Countries with a large geographical coverage have more unsealed roads than
densely populated countries. This is a result of population spread and the need for a
transport route to all locations. Unsealed rural roads are generally always classified as a
Low Volume Rural Road; this is as a result of the low serviceability they provide. Table
2-1 below shows the percentage of sealed and unsealed road pavements in selected
countries. This table highlights the lengths of unpaved roads compared to paved road

throughout various countries.

Table 2-1 Unpaved Roads in Selected Countries

Country Road Length Percentage of unpaved
roads in total length
Australia Total: 811,603 km 61.3
(1999 est.)

Paved: 314,090 km

Unpaved: 497,513 km

Bangladesh Total: 207,486 km 90.4

(1999) Paved: 19,773 km

Unpaved: 187,713 km

Brazil (2000)  Total: 1,724,929 km 94.5
Paved: 94,871 km

Unpaved: 1,630,058 km
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China (2002 Total: 1,765,222 km 77.6

est.) Paved: 395,410 km

Unpaved: 1,369,812 km

Mexico (1999 Total: 329,532 km 67.0

est.) Paved: 108,087 km

Unpaved: 221,445 km

South Africa Total: 275,971 km 79.1

(2002) Paved: 57,568 km

Unpaved: 218,403 km

United States Total: 6,393,603 km 34.6
of  America

(2003)

Paved: 4,180,053 km

Unpaved: 2,213,550 km

India (1999) Total: 2,525,989 km 42.6
Paved: 1,448,655 km

Unpaved: 1,077,334 km

(Source: CIA World Fact Book, 2005)

2.4 Low Volume Rural Road Pavement Types

Construction and commissioning of new Low Volume Rural Road pavements within
Australia is rapidly reducing as more emphasis is placed on maintaining existing Low
Volume Rural Road pavements and upgrading these pavements, rather than constructing
new pavements. With population growth and the geographical urban sprawl that is
occurring many existing rural roads are being upgraded to urban roads, industrial roads

or arterial roads.
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The Technical Guidelines for Agricultural and Rural Roads (1998) state ‘there are three
categories of roads, namely black topped, gravelled and dirt (earthen)’. A Low Volume
Rural Road may first exist as an unformed track. This track is a clearing that allows a
passage for vehicles to pass. No imported pavement material exists on the track; it is
just the existing material / in-situ earth that forms the pavement. After such time that the
serviceability of the unformed track is no longer adequate the track will be formed, and
levelled to provide a greater level of serviceability. Once the track has been formed there
are three basic stages of development that may be undertaken on the track. The first
stage or lifespan of the track is where the formation consists of in-situ material. The
formed track primary purpose is to provide a delineated access which forms a safe
trafficable route. A formed track results in clearing of vegetation, and a graded geometry
to allow vehicles to transverse it. As traffic volumes increase or the formed track ends
its life span a gravel pavement would be laid above the subgrade (in-situ material) to
provide a greater level of serviceability. The gravel layer would be specified to function
under the required traffic loadings and conditions. As traffic volumes further increase or
a higher level of serviceability is required, a seal would be installed to again improve the
pavements structure under the increased load conditions, and provided a safer passage.
Once the traffic volumes increase to a point where the seal doesn’t provide adequate
serviceability the Low Volume Rural Road would generally be reclassified and a new
full depth pavement would be installed to suit the upgraded classification of the road.
Such classifications in the road hierarchy are urban road, collector or sub arterial route.
Figure 2-2 below shows an example of a sealed Low Volume Rural Road providing a

high level of serviceability in undulating topography.

Figure 2-2:  Low Volume Sealed Rural Road
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This type of Low Volume Rural Road would be considered to be catering for traffic
volumes close to the maximum AADT allowable for a Low Volume Rural Road. Low
Volume Rural Road’s are sealed and line marked only if there is a considerable safety

risk or social need for the road to offer a high degree of serviceability and driveability.

The designation of a proposed Low Volume Rural Road pavement to be sealed or
unsealed is determined by Council, or the authority that controls the road. This decision
will be made by the relevant authority based on the predicted traffic volumes, the type of
traffic that will use the road and the roads location with respect to the Shire’s road
hierarchy and network. The classification given to the Low Volume Rural Road will
also constitute what pavement materials are used in the road construction. Petts, Cook
and Salter (2008) note that when classifying a Rural Road various factors must be
considered such as Road Standards, Road Environment, Environmentally Optimised
Design, Surface & Paving Options, Whole Life Costing, Materials, Specifications and
Supervision, and Maintenance. This highlights the multitude of elements that effect and

contribute to the functionality of a Low Volume Rural Road pavement.

Henning, Kadar, and Bennett (2006) highlight that ‘four types of engineered and un-
engineered unsealed roads can be distinguished, namely unformed roads, formed roads,
gravelled roads and sealed roads’. A Low Volume Rural Road pavement can be split
into two distinct types, formed and unformed, after this distinction the pavement can be

categorised into four main sub types.

An unformed pavement is where the pavement wearing surface is not levelled and the
pavement consists of natural earthen in-situ material. The road is primarily a route
where a track provides an access from one point to another. A formed pavement is
where a clear track is formed and the user is able to derive that the road is safe to be
traversed. Figure 2-3 below shows the breakdown for classifying Low Volume Rural
Road pavements, incorporating the classifications made by The Technical Guidelines

for Agricultural and Rural Roads (1998) and Henning, Kadar, and Bennett (2006).
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Low Volume Rural Road Pavement

Formed @ <¢— L | Unformed
& ey v
Unsealed Sealed Unsealed
In-situ Gravel Base Gravel base course Gravel base course on In-situ
material Course on on subgrade with subgrade with asphalt material
(Type 1) subgrade spray seal (Type 3) wearing course (Type 4) (Type 1)

(Type 2)

Figure 2-3:  Flowchart for classifying Low Volume Rural Road’s

The subtype classifications relate to the pavement properties and the serviceability that
the road provides. A rural road pavement can be formed using the existing site material,
in-situ material (Type 1), a gravel base course on top of an in-situ subgrade with no seal
(Type 2), a gravel pavement with a spray seal (Type 3), or a gravel pavement with an
asphalt wearing course (Type 4). The above mentioned types of typical rural road
pavements occur based on the location of the road, the funds provided to service and
maintain them, the volume of traffic that uses the road, and the level of serviceability the
road is to provide. The higher the level of service the road is to provide the more in

depth the pavement design and construction methods are.

Type 1 and 2 pavements are classified as unsealed pavements, this type of pavement is
generally always classified as a Low Volume Rural Road pavement as the predicted
traffic volumes are low and the serviceability provided by the pavement is also low.
Type 3 and 4 pavements have a seal which reduces rutting and dust. Sealed rural roads
provide a higher level of serviceability and increase the design life of the pavement
however they are more costly to construct and repair if the pavement surface
deteriorates. Type 3 pavements are common for Low Volume Rural Road’s that have a

high AADT or serviceability requirement. Type 4 pavements are the least utilised
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pavement type for a Low Volume Rural Road as they provide a high level of
serviceability and are costly to construct. This type of pavement - subgrade, base course
and wearing course is more suited to urban environments and higher trafficable
roadways. This type of pavement structurally mirrors the pavements used most
commonly in urban environments. Type 4 pavements are only briefly discussed in this

report.

Investigation into the pavement design guidelines for all four types of pavements results
in a pavement design being required for rural pavements with an imported granular
material only, no pavement design is undertaken for a Type 1 pavement, as the existing

material remains in place.

2.4.1 Type1 - Pavements

Type 1 pavements are always associated with Low Volume Rural Road’s; they are an
unsealed surface with a pavement consisting of natural materials. The existing material
may be profiled and compacted to form a roadway or it can be left in place, and function
as the wearing course of the pavement. This type of pavement is cheap to construct and
is designed and constructed to minimal standards as the existing material is formed to
match the existing topography. The importing of gravel is not required. Maintenance of
the pavement surface is regularly required as a result of surface deterioration such as
rutting, potholes and deformation. Type 1 pavements provide the least amount of
serviceability and reliability of any Low Volume Rural Road pavement types, however
in service they can provide a reliable service if traffic volumes are low, and routine
maintenance is undertaken. Material grading, drainage, and geometric requirements are
not generally investigated in association with the design and construction of this type of
pavement. An in-situ material is not suited to undulating topography with high seasonal
rainfall, due to scour and erosion problems. Figure 2-4 indicates an in-situ Type 1

pavement in central Australia.
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Figure 2-4:  In-situ Low Volume Rural Road pavement (Type 1)

2.4.2 Type 2 - Pavements

A gravel base course material provides a more reliable and driveable surface compared
to an in-situ material. The gravel base course provides a structure which distributes
loads from the traffic evenly to the subgrade improving the pavement performance. The
gravel layers interlock and assist the road surface in maintaining its desired formation as
the gravel is compacted and graded, improving the cohesiveness and strength properties.
Type 2 pavements consist of a single or multiple gravel layers of material with a
nominal thickness constructed on a prepared subgrade layer. This type of pavement is
common where the AADT volumes warrant a smoother and more reliable surface then
provided by an in-situ material pavement. Greater consideration into the design and
construction of a Type 2 pavement is required however this is directly related to the
increased construction, operation and pavement cost. This type of pavement is used in a
Low Volume Rural Road environment and is not suitable to urban road pavements.
Research by Petts, Cook and Salter (2008) suggests that gravel materials in a Low
Volume Rural Road may not be appropriate in certain instances. For example in
situations where the gravel quality is poor, compaction and thickness cannot be assured,
haul distances are long eg, >10km, where rainfall is very high, where adequate
maintenance cannot be provided and where the subgrade is weak or soaked. Also where
the quality of construction can not be guaranteed gravel materials may not be
appropriate.
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2.4.3 Type 3 - Pavements

Type 3 pavements consist of a subgrade layer, base course layer and a seal. The
pavement is the same as Type 2 pavement with the addition of a spray sealed
bituminous coat applied to the gravel to smooth the finished surface of the pavement
and provide additional strength to the wearing course. This pavement is applied to Low
Volume Rural Road’s and Rural Roads. The seal protects the granular material within
the base course from wearing and deteriorating. Drainage, material grading and

application rates are considered in conjunction with a Type 3 pavement.

2.44 Type4 - Pavements

Type 4 pavements are generally not associated with Low Volume Rural Road’s, unless
the Low Volume Rural Road is required to provide a high level of serviceability. Type 4
pavements consist of an engineered pavement structure with a subgrade layer, base
course layer or subbase layer and an asphalt wearing course layer. This type of pavement

treatment is more commonly applied to urban environments.

2.5 Geometry

The geometry of the road affects the functionality of the road pavement. Various
pavements are not suitable in certain situations. The road geometry standards are just as
important as pavement design standards. In Australia, Austroads have published a Rural
Road Design Manual which addresses preferential design standards for the geometry of
rural roads. Ideally Low Volume Rural Road’s should be designed in accordance with
these guidelines. A typical cross section of a Low Volume Rural Road as recommended

by Austroads is shown below in Figure 2-5.
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Figure 2-5:  Typical Low Volume Rural Road Cross Section

Due to a wide classification of a Low Volume Rural Road, guidelines’ relating to the
geometrical standards and pavement standards compliance with the prescribed standards
is often not achieved. Austroads publications indicate preferred geometric requirements
which are outlined in Table 2-2 to 2-4 below. The minimum desirable lane width for a
Low Volume Rural Road is 3.5m. These geometric guidelines are appropriate as they

improve the serviceability of the Low Volume Rural Road.

Table 2-2 Recommended Cross Section requirements for Design Traffic
Element Design AADT
1-150 150-500 500-1000 1000-3000 >3000
Traffic 3.5 6.2 6.2-7.0 7.0 7.0
Lanes (1x3.5) 2x3.1) (2x3.1/3.5) 2x3.5) (2x3.5)
Total 2.0 1.5 1.5 2.0 2.5
Shoulder
Shoulder 0.5 0.5 0.5 1.0 1.5
Seal
Table 2-3 Material Crossfalls
Type of Pavement Crossfall
(%)
Earth, Loam 5
Gravel, Water bound Macadam 4
Bituminous Sprayed Seal 3
Bituminous Concrete (asphalt) 2.5-3
Portland Cement Concrete 2-3
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Table 2-4 Operating Speed VS Grade

Operating Speed Terrain
(km/hr) Flat Rolling Mountainous
60 6-8 7-9 9-10
80 4-6 5-7 7-9
100 3-5 4-6 6-8
120 3-5 4-6 -
130 3-5 4-6 -

For unsealed surfaces the above value should be reduced by 1%.

The above design tables are commonly not applied to Low Volume Rural Road’s, due to
funding or other factors. As a result the pavements likelihood to fail is increased with
the sub standard road geometry, reducing the pavements design life. The Ministry of
Rural Development, (2007) states ‘there is a misconception that Rural Roads being the
lowest category of roads need no elaborate design and engineering.” Giummarra (n.d)
highlights that the main causes of accidents are poor road geometry, low cost facilities
and inadequate maintenance, and changing road surface conditions. These factors can be
directly controlled by the asset owner. Asset owners often assume for a Low Volume
Rural Road standards are not required to be achieved. An example of how road
geometry impacts the pavement design approach adopted is where in-situ pavements are
constructed on flat topography and existing in-situ pavements are not adopted for a
situation where undulating topography and increased speed limits are required. This is
because an in-situ pavement is prone to degradation and deterioration more quickly,
increasing the safety risk to the road users. Sealed pavements are required on steep or

undulating topography to allow for safer travel.

According to the Ministry of Rural Development (2007) the following principles should

govern in the design of Low Volume Rural roads:

e Rural Roads are low volume facilities basically serving as an access function. The
design speed and level of service expected are low. The design standards should be in

harmony with such expectations.

® Geometric standards, particularly gradients, are difficult to change later, and hence

should be selected carefully with the future requirements in view.
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¢ The initial cost is an important consideration. Many roads particularly through routes
will in due course carry fairly substantial traffic but it is preferable to optimise costs by

stage construction in tune with traffic growth.

e A design period of 10 years is considered adequate, with rehabilitation being planned

based on road condition.

e Durable and permanent assets need to be aimed at through adequate provision for

drainage and protection works, and

¢ The maintenance of assets must receive careful attention as a policy and should not

be capitalised into richer than required standards.
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3 Pavement Considerations and Materials

A pavement can be classified as two distinct types a flexible pavement or a rigid
pavement. Flexible pavements are used extensively for Low Volume Rural Road’s as
rigid pavements are constructed of concrete and are expensive to apply to the vast

lengths of rural roads.

3.1 Rigid Pavements

Rigid concrete pavements are rarely associated with the design or construction of a Low
Volume Rural Road pavement as a result of their construction difficulty, cost
ineffectiveness and material availability. However, a rigid pavement may be considered
in the design of a Low Volume Rural Road for a causeway crossing where a functional
solution is required irrespective of cost. The construction cost of installing a rigid
pavement for long lengths along a Low Volume Rural Road far exceeds the benefit of

the structural strength and resulting design life of the pavement.

3.2 Flexible Pavements
Flexible pavements are the most commonly adopted pavement provided for a Low
Volume Rural Road. There are various types of flexible pavements. The commonly used

flexible pavements for Low Volume Rural Roads are detailed below.

3.2.1 Unbound Granular Pavements

For Low Volume Rural Road’s the unbound granular pavements would consist of
locally sourced gravel if possible, installed on top of an in-situ material forming the
subgrade layer. A single layer of material would be installed on top of the subgrade to
function as the base course and wearing course combined. Where a higher serviceability
is required for the Low Volume Rural Road a bituminous surface treatment would be

applied to the surface of the granular material.
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‘Unbound granular pavements with thin bituminous surfacing form the bulk of the rural
pavement network, including National highways. As a result, the volume of traffic, and
traffic loads, can vary enormously and this needs to be taken into account in the

selection of the most appropriate base and subbase materials’, (Austroads, 2009).

The Australian Pavement Research group Report No. 21 (APRG 1998) provides
pavement thickness design curves based on ESA’s for constructing both sealed and
unsealed roads of low structural integrity with granular materials. The design chart is
based on the fact that there is only an 80% chance the pavement will last the required
design life. The design chart is shown in Figure 3-1 below. The chart recommends
regardless of the subgrade strength and resulting Californian Bearing Ratio (CBR) the

minimum gravel base layer thickness of any pavement should be 100mm.
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Figure 3-1:  80% Confidence Design Chart for Granular Pavements

(Source: Australian Pavement Research Group Report No. 21 (APRG 1998))

3.2.2 Stabilised Pavements
Stabilised pavements provide additional strength and durability to the pavement

structure. An increasing emphasis has been placed on the use of stabilised pavement
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materials in recent years. Siddique and Rajbongshi (2005) state ‘through the use of
stabilising agents, low quality materials can be economically upgraded to the extent that
they may be effectively utilised in the pavement structure’. This is an important
principle that allows for low cost materials to be modified to function as necessary as
part of a pavement structure. Stabilised pavement materials are generally incorporated

into the pavement structure as base courses and subbases.

Common properties which can be improved with the addition of stabilising agents are
strength, volume stability, abrasion resistance, permeability, and durability. Common
methods of stabilisation are granular stabilisation, lime stabilisation, cement
stabilisation, bituminous stabilisation using emulsions, the use of geotextiles, and
chemical stabilisation. The two most common stabilisation methods used for Low
Volume Rural Road’s pavements are lime and cement. The cost to stabilise granular

material with these two materials is more cost effective than alternative methods.

For areas with very soft or expansive subgrades and in-situ materials such as clay or
peat, deformation to a thin gravel layer would occur under load; this would increase the
construction and maintenance costs while reducing the design life of the pavement. In
such situations a thick gravel base or stabilisation of the subgrade would be investigated
to increase the structural capacity of the subgrade, with the addition of materials such as
Portland cement or lime. The stabilised subgrade allows for a thinner granular pavement
to be installed providing a more durable pavement, where the potential for deterioration
is reduced as the subgrades structural integrity has increased. Lime stabilisation is
common, however for each material type there is an optimum lime content similar to
moisture content with compaction. Where excessive quantities of lime are added to a
gravel material the pavement will be adversely affected. Cement added to the base
course for additional structural integrity can cause maintenance concerns. Cement
stabilised materials are not as workable as lime stabilised materials resulting in
construction and maintenance processes being more onerous for cement stabilised

materials.
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Maintenance considerations should be made with the modification by stabilisation on
unsealed Low Volume Rural Road pavements. The wearing course for an unsealed
pavement is the part of the pavement structure that is generally stabilised. The wearing
course of the pavement is the surface which is routinely graded and reshaped which can

be problematic when stabilisation agents are used.

Climatic conditions should be considered when stabilisation is considered, the
conditions have an effect on the choice of the stabilisation adopted; therefore
irrespective of cost the selection of the stabilisation agent is reduced. In Australia
particular care must be taken when using stabilisation techniques in hot arid areas and

cold wet regions.

The Ministry of Rural Development (2006) highlights in many less economically
developed countries or where there is a skill shortage many lower cost technologies like
soil stabilisation is not used due to a lack of appropriate mechanical devices. Such
shortcomings must be removed by appropriate developments or to provide access to
machineries and plant to allow for implementation of cost effective pavement

alternatives.

3.2.2.1 Mechanical Stabilisation
Mechanical stabilisation is suitable where local materials with suitable grading and

plasticity are unable to be sourced, by mixing two or more local materials the required
plasticity and particle size distribution may be achieved. For a Low Volume Rural Road
pavement this mixing is undertaken on site prior to the compaction and placement of the
material. A commonly used mechanical stabilisation is the blending of granular material
void of fines with a locally sourced sandy clay material to improve the strength,

constructability, compaction and imperviousness of the final product.

3.2.2.2 Geotextiles
Geotextiles are an expensive stabilisation method which improves the structural

integrity of the pavement exponentially. Where the subgrade consists of expansive clays
or is unstable, geotextiles and geosynthetic matting can be used to provide structural
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capacity. Vischer (2003) notes that there are numerous problems associated with
geotextiles and their application within the pavement. The use of geotextile must be
carefully considered prior to installation to ensure it will be beneficial and fit for its
intended purpose. A geotextile is a propriety product composing of a woven or unwoven
fabric material which provides a separation layer. The most common use of a geotextile
as a stabilising agent is in areas with poor subgrade conditions or contaminated land.
The geotextile separates the material layers for example the subbase and subgrade which
stops fines from the subgrade leaching up into the pavement layers and also prevents
deformation of the subbase from subsidence into the subgrade. Geotextiles used over
soft soils increases the pavements load spread across the pavement layers and into the
subgrade which improves pavement performance and provides additional structural
reinforcement. Extensive subgrade distress cannot be solved by a geotextile application.
The use of geotextiles in conjunction with a Low Volume Rural Road pavement is

limited due to the increased cost for this type of treatment.

3.2.3 Bituminous Surface Treatments

Depending on the traffic volumes and the functionality required for the Low Volume
Rural Road a bituminous surface treatment may be investigated as part of the design to
improve the ride ability and serviceability of the road. A seal coat or chip seal is where a
thin layer of bituminous material / emulsion is sprayed on to the gravel surface, capping
the gravel course and improving the surface finish of the road. A chip seal involves
spraying rapid setting emulsified asphalt onto the road surface, followed immediately by
the placement of a single layer of clean, crushed gravel particles. A rubber-tired
compactor (roller) is used to press the stones into the asphalt before the emulsion is able
to set. Chip sealing is also used to enhance skid resistance on a slippery or undulating
road. Bituminous surfacing is currently tightly specified in Australia in comparison with
other countries, which indicates that certain areas of relaxation are possible. These are
mostly in relation to the grading and aggregate hardness. It is has been proven that the
use of modified bitumen with marginal aggregates results in lower whole of life costs

for surfacing when co-ordinated and implemented correctly.
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An asphalt layer may also be installed where the Low Volume Rural Road is of high
importance / classification, however asphalt as a wearing course in Australia on a Low
Volume Rural Road is rare but has been found to be economical overseas in certain
circumstances. An asphalt layer consists a mixture of gravel aggregate and bitumen
forming a black viscous material which is hot mixed together and installed above the
gravel base course, this aggregate and bitumen is embedded together will the use of a

roller to provide a smooth consistent surface finish.

Bitumen can also be stabilised to help the retardation of moisture absorption of the
pavement. Waterproofing the pavement is advantageous however due to the high
content of bitumen that is required unless the road requires a high serviceability the
application of a bitumen wearing course to granular pavement on a Low Volume Rural

Road is generally uneconomical.

The National Rural Roads Development Agency (2005) explains that in ‘Karnataka they
had used plastic blended bitumen on the roads which was proving to be very effective’.
For surface treatments in India it is suggested that sealing of gravel roads should be
attempted with appropriate technologies to reduce life cycle costs and be

environmentally friendly.

3.3 Other Pavements and Surfaces

In locations where material sources may be limited other suitable materials are used to
assist in achieving the structural makeup of a Low Volume Rural Road pavement. In
economically challenged countries or isolated areas clay bricks and pavers are examples

of the various materials that have been used in a road formation.

3.4 Traffic Volumes

Traffic volumes are the determining factor when designing a pavement for a rural road.
Along with the subgrade strength the traffic volumes which are not as deterministic as
the CBR values dictate the depth of pavement required. The higher the volume of
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traffic, the greater the serviceability required from the pavement. Increased volumes
mean that material properties and thicknesses are changed to suit the operating

conditions of the pavement.

The Queensland Department of Main Roads Pavement Design Manual sets out designs
for pavement thickness based on the average equivalent standard axle (ESA) on the
design lane. Based on this classification the manual states what material properties
should be achieved. This relates to spray sealed pavements only. Below is a summary of
Main Roads classification of acceptable spray sealed rural roads surfacing relating to

their predicted traffic volume.

Table 3-1 Pavement Type Application — Queensland Main Roads

Type Location Average daily ESA in design lane in year of opening
<10 10 to <100 100 to <1000
Permanent Rural SG(D) SG(C) SG(B)
AG(O) AG(O) AG(A-C)
Abbreviation = Pavement Properties
AG(C) Asphalt over granular pavement.
AG(A-O) AG(A-C) can be any standard that suits the circumstances, including budget
and whole of-life costing.
SG(B) Spray sealed granular pavement
SG(C)
SG(D)

As seen in Table 3-1 numerous pavement types can be specified for numerous traffic

numbers and conditions.

The deterioration of a pavement is not highly impacted on by light vehicles. Heavy
vehicles, commercial vehicles with dual axles, and overloaded vehicles have a greater
impact on the design life of a pavement. The (ESA) pavement design method with the
use of empirical charts is commonly used throughout Australia. It requires traffic counts
to be undertaken, and a ratio of light to heavy vehicles to be determined. The design life
of the pavement must also be specified. Once the above criteria has been specified a
range of pavement thickness can be determined based the on the CBR value of the
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subgrade. The range is analysed to result in the most economical pavement design. This
method is the prescribed method in the Austroads manual which forms the National

guidelines for Australia and New Zealand.

3.5 Materials

The selection of the correct material for the construction of a Low Volume Rural Road
pavement is critical. The more onerous the selection process for the material and the
appropriateness of the material selected the higher quality the resulting pavement will
be. Low Volume Rural Road pavement materials are often sourced on site or locally for
Type 2, 3 and 4 pavements. The material used for a Type 1 pavement is the natural
onsite material or earth. In rural regions it is common that natural gravels or rocks are
sourced from local deposits to provide materials for the construction of sealed and
unsealed roads. The locality and identification of these materials is carried out by
qualified experienced personnel such as geotechnical engineers. Examples of such
materials are steam gravel, ridge gravel, and granitic sands found in transported deposits

and residual deposits.

Recognition that a Low Volume Rural Road is essentially low cost road, the
specifications for pavement materials for various thicknesses and layers should be as
economical as possible, but still consistent with the traffic expected to use the road and
the climatic conditions to allow the formation to be able to function as desired. Local
materials which are cheaper, easy to source and involve minimum haulage should be
used to the maximum extent feasible for Low Volume Rural Road pavements. The
Ministry of Public Works and Transport (2008) state that ‘the Low Volume Rural Roads
principles require that as much use as possible should be made of locally available
materials and the least use of more expensive high quality pavement materials,
particularly where these have to be hauled long distances’. The use of locally available
materials in Low Volume Rural Roads can result in significant cost savings. However,
associated with the cost saving is an increased risk of distress or failure. Thin pavement
structures which make the maximum use of the in-situ and local materials can provide
satisfactory performance provided the drainage and construction quality is well
controlled. Emery, Cocks and Keeley (2007) identify that many materials have been
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used that do not meet conventional selection criteria but still give satisfactory
performance. Their choice is based on locally developed selection criteria, non-standard
testing, and attention to construction technique. Any unsatisfactory undertaking of these

processes results in a sub standard pavement.

Hockly (n.d.) found that revising the methodology of the pavement design and
construction methods delivered outcomes of strong durable pavement with good size
aggregate and greater efficiencies and significant cost savings were achieved. This
highlights the need for an appropriate analysis on the pavement design and materials to

be undertaken to deliver desirable outcomes.

3.5.1 Wearing Course

The selection of the wearing course material is an important process in the pavement
design of a Low Volume Rural Road. The selected material should have cohesive
properties to bind the wearing course together. The material should have low
permeability, a high skid resistance, a resistance to rutting and scouring and good load

distribution properties.

To assist during the construction and maintenance of the road pavement the surface
material should allow for easy compaction and grading. The determining factor when
selecting a material is the particle size distribution (PSD), as it indicates the fractions
that pass through various sieve sizes which is an indication of how the material may
behave and perform. For a wearing course the percentage passing through a sieve should
be 100% for a 26.5mm sieve, allowing for ease of construction. This sieve size may be
reduced to 20mm without largely affecting the quality of the final product in areas

where gravel is not easily sourced or readily available.

A soil consisting of a well graded gravel sand mixture with a limited amount of clay
fines is the most desirable material for an unsealed wearing course surface on a Low
Volume Rural Road. The material makeup allows the particles to bind together

providing a smooth riding surface which is easy to construct and maintain, is durable,
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resistant to rutting and scour and has less permeability compared to other gravel

materials.

Different types of materials other than gravels may be used for surface dressing and
wearing courses of pavements. Third world countries and economically disadvantaged
societies often use local stones, clay and brick pavers as surface dressings. Lebo and
Schelling (2000) highlight the potential uses of various types of materials and identify
situations and conditions were the types of materials are acceptable. Refer to Appendix

B for details.

In the selection of a pavement wearing course, the determination of sealing the road is
dictated by the controlling authority and the level of service that the road is to provide.
Archondo-Callao (1999) identifies under certain circumstances, ‘paving of unpaved
roads may be economically justified’. By paving an unpaved road there are many
benefits both physical and social, and consideration into the surface finish of the road is
a key component to the overall functioning of the roadway. International Road
Federation (2009) notes that ‘commercial additives can contribute to reduced gravel
loss, but traditional construction using thin bituminous seals has a lower whole life

cost’.

3.5.2 Base Course

The base is the main ‘load carrying’ course within the pavement. ‘An unbound base
course is composed of materials which are granular or mechanically stabilised or treated
with binders to improve properties other than strength (e.g. plasticity). An unbound base
course therefore behaves under load as if its component parts were not bound together
although significant mechanical interlock can occur. In the majority of cases an unbound

granular base course is provided under a sprayed seal surfacing’, (Austroads, 2009).

The specification requirements for base course materials on Low Volume Rural Road’s

are broader than sealed roads, because of the vast types of materials that are used. The
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basic principles that need to be achieved are particle size distribution, shape of the
material, plasticity of the material, and the aggregate hardness. The above mentioned

properties influence the behaviour of the material more than any other property.

The particle size distribution is important because it indicates how the material will
interlock and achieve the required strength properties. The particle size distribution also
controls how permeable the pavement will be, if the source material is all large rounded
gravel the resulting base course will be permeable and not suitable. See Section 3.5.1

and Figure 3-2.

The shape of the gravel affects the interlocking ability of the gravel and impacts on the
constructability of the material. The desirable shape of gravel used in the base course
material is cubical with jagged edges. Smooth well round gravels and flat flaky gravels
do not interlock well and are problematic to construction and maintenance processes as
they are hard to compact and grade. Angular stones with sharp edges are also not desired
as they can be hard to compact and they affect the driveability of the surface; sharp

edges protruding from the pavement have the potential to damage vehicle tyres.

Well graded gravels consisting of smaller fines within the material provide the most
cohesive pavement structure. The fine particles assist in interlocking the pavement and
when the pavement is subjected to wet conditions the structure is not undermined, this
cohesive strength helps hold the pavement together in dry conditions. This effect relates
to the plasticity of the material. The plasticity of the pavement is an important property
as a pavements ability to maintain its shape under wetting and drying conditions
improves the pavements durability and reduces the future life cycle costs and

maintenance costs.

The gravel on a Low Volume Rural Road is subjected to various loads and the aggregate
hardness is a gavel property to ensure it will not breakdown, decompose under

construction, or under the load conditions in service. If the base course is acting as a
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wearing course, e.g. unsealed pavement, the aggregate strength must be such that it will

not breakdown under exposed conditions and loadings.

For a Low Volume Rural Road pavement generally a higher emphasis is placed on
material availability rather than the material properties. For the classification of
materials and the particle size distribution of the materials, under load conditions and

where their applications are suitable is shown in Figure 3-2 below.
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Figure 3-2:  Properties of Mechanically Stable Gradings

(Source: Wooltorton (1947))

As noted by Emery, Cocks and Keeley (2007), many countries have locally available
granular materials which are an important source for the base course and subbase in the
construction of flexible pavements. This integration of local materials can be achieved
by understanding the materials properties and using graphs such as the above to

determine the materials appropriateness for the situation.
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3.5.3 Subgrade

The subgrade material is the in-situ material that the pavement base or subbase is
constructed on. The subgrade material is a critical part of the pavement layers as the
strength of the subgrade determines the thickness required for the preceding gravel
layers. The Ministry of Public Works and Transport (2008) state ‘the minimum sub-base
strength requirement for LVRR roads is a soaked strength of CBR of 25%’. This is to
ensure that the subgrade has adequate strength to support the proceeding pavement

structure.

Rural roads are often built on minimally prepared subgrade, which can lead to subgrade
failure resulting in fatigue cracking and depression. Special attention should be paid to
questionable subgrade areas and nearby fill embankments than may erode causing an
edge depression or failure. For this reason adequate subgrade testing must be undertaken
during the design and construction of the pavement to ensure that maintenance is

minimised throughout the design life of the pavement.

3.6 Recycled Materials

With the environmental considerations in modern society and the need to reduce landfill
and waste, numerous recycled materials have been identified and utilised as substitute
materials for use in the implementation of Low Volume Rural Road pavements with
success. Vedula (2005) states that ‘conventional methods and specifications tend to
recommend technology and materials, however difficult and distance away they may be,
which normally results in higher cost of construction’. This mindset needs to be
challenged by developing processes to allow alternative materials to be used in Low
Volume Rural Road pavements. With innovative design many low cost materials could

be incorporated into Low Volume Rural Road pavements.

Natural aggregate is a limited resource and it is becoming more difficult to source and
transport the aggregate as required. Heng, et al., (n.d.) discusses the idea of using roads
as a “linear landfill” is not universally attractive because of the concern that undesirable

materials may end up in the recycled aggregate that may compromise the quality of the
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road pavement but this may be an option for future road pavements with further

investigation into suitable materials.

This innovative and forward thinking is highlighted by the Ministry of Rural
Development (2006) identifies that low cost marginal and industrial waste materials
may be promoted for rural road construction. This authority (Ministry of Rural
Development) has taken the necessary steps to start to develop relevant design
guidelines and specifications to allow appropriate waste materials to be used in
applicable situations in the future within the road pavement. This will reduce landfill if

these technologies are viable.

The use of recycled materials has occurred for numerous years. Stones, rocks and used
pavers have been used extensively in Low Volume Rural Road pavements. The Ministry
of Rural Rehabilitation and Development, Afghanistan (2009) notes ‘packed stone
paving is an example of a recycled material and consists of a layer (typically 200 —
300mm thick) of large broken stone pieces, tightly packed together and wedged in place
with smaller stone chips rammed by hand into the joints using hammers and steel rods.
The remaining voids are filled with sand. The hand packed stone is normally bedded on
a thin layer of sand/gravel. For use by heavy traffic, the layer should be compacted with
a vibrating or heavy non-vibrating roller. An edge restraint or kerb constructed (for

example) of large or mortared stones improves durability.

Full depth pavement reclamation is an example of recycling, and consists of utilising the
existing pavement materials to construct a new pavement. Heng, et al., (n.d.)
recommends this as a variable alternative as the worn pavements are reused and re-laid
with the addition of additives, and an adopted construction process. This process
minimises the construction vehicles required to install a new pavement and negates the
need for the existing pavement material to go to landfill, which benefits the

environment.
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Recycled asphalt in the form of crushed slab asphalt or asphalt planings has been used
as an unbound granular subbase and basecourse material on minor roads and as a low

dust surfacing in unsealed road applications, (Austroads, 2009).

Slag, fly ash and ash are also commonly used in pavement materials to supplement the
material makeup. These types of additives have been trialled and tested and are regularly
utilised in pavement construction. Austroads (2009) recalls that ‘approximately 13 500
000 tonne of coal combustion products were produced in Australia and New Zealand in
2006/2007. Of this, about 3 680 000 tonne (27%) was used in projects offering some
beneficial use for pavements (e.g. mine site remediation, local haul roads, etc.)’. These
additives if readily available should be incorporated into Low Volume Rural Road

pavements, to supplement materials and reduce waste.

Alternative technologies have been investigated and materials such as Fuijibeton as a
stabilisation mechanism have been used. Vedula, Nath, and Chandrashekar, (2005) note
that ‘with faster setting and improved CBR of stabilised soil, the pavement due to
speedier construction practices, is economical and also effective under constrained
traffic conditions’. Terrazyme is another developing alternative technology where a bio-
enzyme product improves the strength qualities of soil reducing ruts and potholes which
results in a more durable road pavement. Vedula, Nath, and Chandrashekar, (2005)
reports the ‘advantages of Terrazyme Technology to be considerable improvement in
soil CBR, minimum loss of gravel due to erosion or abrasion by the traffic preserving
original transverse section of slopes, it also impedes the widespread occurrence of dust

from loose fine material on the road surface’.

Recycled material such as glass can also be used a substitute material within road
pavements. Austroads (2009) states ‘Glass cullet can be used. This glass material is a
hard, granular material that can be used as a fine aggregate when crushed. In terms of its
physical and mechanical properties, crushed glass cullet behaves in a very similar
manner to sand; having a similar particle density’. The use of glass in place of sand can

have economic benefits especially when sand material can not be sourced locally.
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3.7 Drainage

The consideration of drainage requirements when designing a Low Volume Rural Road
pavement is an important design issue. The Technical Guidelines for Agricultural and
Rural Roads (1998) highlights this issue indicating adequate drainage is an important
requirement. The main factor that impacts on the drainage design is the proposed
geometry of the road. Low Volume Rural Road pavements are constructed as close to
the surface level of the surrounding topography as possible to assist in draining the
pavement surface and cut to fill earthworks balance. Pavements that are constructed on
high fill embankments or in cut are prone to deterioration and scour in rainfall events
which results in higher costs for maintaining the road pavement. The geometrical
location of the Low Volume Rural Road should be such that the existing surface flow

regime is not adversely impacted.

3.7.1 Surface Drainage

The surface drainage is dictated by the horizontal and vertical geometry of the road
alignment. The surface of the pavement requires adequate cross fall to allow runoff to
sheet off the pavement surface not to cause a hazard. The cross fall of a pavement is
generally between 2% and 5% and can be two way cross fall or one way cross fall
depending on superelevation and the road location. Without adequate cross fall on the
pavement surface localised ponds occur in the ruts or deformations of the wearing
course and this ponded water has the potential to infiltrate the pavement layers and
jeopardise the pavements structural properties, contributing to pavement deformation.
Drainage channels are advised to be installed on either side of the road pavement to
intercept runoff preventing the ingress of water into the pavement layers. The channels

divert runoff longitudinally away from the pavement to appropriate discharge points.

3.71.1 Cuts
In areas where the pavement has been constructed in a cut, a drainage blanket could be

installed under the subgrade material to allow the excess water from the saturated soils

to pass under the road. This blanket is constructed using large stones and is porous. It is
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preferred to limit the construction of pavements in cuts as the road surface acts as a

drainage channel without the installation of appropriately sized drainage structures.

3.7.1.2 Fills
Low Volume Rural Road’s constructed in fill are not advised because the road and

pavement act as a levee to flows as the surrounding terrain is flat and lower than the
embankment. The material volumes are also increased when constructing a pavement in
fill, as it requires larger quantities of imported material. The preferred solution is to
construct a pavement where the cut to fill balance is negligible. A pavement on fill is
prone to scour and failure in large rainfall events. The runoff infiltrates the fill or gravel
materials that constitute the pavement layers as they have porous properties and the
material becomes unstable, dislodges and a failure occurs. If the Low Volume Rural
Road pavement was constructed above the natural surface level adequately sizes
drainage structures such as culverts should be installed to provide the road with an

acceptable level of flood immunity.

3.7.2 Subsurface Drainage

Subsurface drainage is not installed as part of a Low Volume Rural Road pavement as
the cost of installing subsoils drains outweighs the benefits. Subsurface drainage may be
considered in areas where there are poor subgrade conditions or where the water table is

high and close to the surface.

3.7.3 Floodways

Crossing natural watercourses and floodways is unavoidable in certain situations. Cost
implications drive the design solution proposed to cross the waterway. Types of
crossings provided can vary; a concrete bridge structure is the preferred solution
however is extremely costly and often impractical for Low Volume Rural Road
operation. Timber bridges, drainage culverts and concrete floodway’s are more
commonly utilised in conjunction with Low Volume Rural Road’s. Timber bridges can
provide the same immunity and functionality as a concrete bridge however they are less
durable and provide a lower serviceability. India’s Ministry of Rural Development
(2007) states ‘timber bridges were popular for low volume roads in the past in states like
Jammu & Kashmir, Himachal, Pradesh and the NE region. However, many of these

Ashley Zanetti ENG 4111/ENG4112 Research Project Page 45
Student Number 0019230286





Low Volume Rural Road Pavements

bridges now need replacement for enabling movement of heavy vehicles. Besides, the
availability of timber for future bridging programme is uncertain because of the national
priority to conserve forests’. This highlights the constant consideration of external
factors when deciding what treatments to adopt in relation to Low Volume Rural
Road’s. Culverts are commonly installed in watercourses however are costly to

construct.

Where the Low Volume Rural Road traffic volumes are low a concrete floodway may
be warranted where a concrete pavement is constructed to allow the vehicles to
transverse the crossing. This type of crossing should only be provided where the
crossing is dry and traversable for long periods of the time. In areas where the crossing
is tidal or wet regularly a bridge or culvert would be a preferred solution. The Technical
Guidelines for Agricultural and Rural Roads (1998) states ‘Rural Roads will have single
lane bridges’. This approach is narrow minded as optimum design solutions for
structures traversing water ways should be found as single lane bridges do not result in
an economical whole of life cost in all situation. Figure 3-3 below shows a culvert

failure on the Low Volume Rural Road.

Figure 3-3:  Culvert Failure on a Low Volume Rural Road
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4 Pavement Designs

India’s Ministry of Rural Development (2007) identifies that ‘considerable amount of
work has been done on the pavement design of Low Volume roads internationally’. This
relates to large amounts of research undertaken relating to the design of Low Volume
Rural Road pavements. Of these, the following design references provide

comprehensive analyses are:

® American Association of State Highway and Transportation Officials (AASHTO)

design curves for low volume roads.
e Australian pavement design curves for low volume roads, and

¢ Chinese pavement design curves for unsurfaced low volume roads.

AASHTO design curves have evolved after extensive observation and testing of
performance of roads under various climatic conditions and traffic load repetitions. In
the United States of America experience shows that up to 100,000 repetitions of
standard axles, gravel roads can be considered, and for traffic less than 10,000

repetitions earth roads are suitable.

The above National Authorities have initiated research projects on pavement
performance, for existing in service pavements. Tests covering the diverse climatic
conditions prevailing in each country, the soil types available, and the maintenance
procedures used have allowed detailed results to be extracted. With these results,

modifications to the existing design procedures and practises can be made.

The pavement design approach varies between countries, states and townships. Two
adjoining Councils in the same State will not always have a consistent design approach
to pavement designs for a Low Volume Rural Road pavement. The commonly used
design approaches for Low Volume Rural Road pavements are the use of empirical
design charts or onsite design without the use of design guidelines where suitably

qualified and experienced personnel provide direction. Siddique and Rajbongshi ( 2005)
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discusses the idea that the aim of pavement design is to provide the most economic
support system for the traffic anticipated, considering the characteristics of the subgrade

and the available construction materials.

The principles for the pavement designs do not change as the fundamental criteria are

always similar. Data required to be analysed for a pavement design consists of:
e Expected Pavement design life (e.g. 25 years),
e Traffic Loads e.g. Average Annual Daily Traffic (AADT), and

e Subgrade strength e.g. Californian Bearing Ratio (CBR).

The pavement design life is specified by the controlling authority of the road and is the
desirable life span the pavement (asset) must achieve. The longer the life span required
the more detailed the pavement structure must be. The purpose of a pavement design
life is to provide the asset owner with an indication of how reliable the pavement will be
while in service, and at what point in time considerable amounts of money must be

spent to upgrade or repair the roadway asset.

The AADT relates to the volume of traffic that is predicted to use the road pavement. In
some instances this number is based on actual existing traffic data achieved by counting
the number and type of vehicles that traverse the pavement, and in other instances the
value used, is the current traffic data counts with a compounding growth rate applied as
a percentage factor catering for the future load demand of traffic that the road must
service. The AADT data is specified by the controlling road authority and in some cases
it is based on the classification given to the road. Numerous other methods to determine
the traffic loading exist. An equivalent standard axle method is one such example.
Authorities incorporate a percentage of heavy vehicles within their design data, to
account for large vehicles and road freight, which have a higher impact load on the

pavement.
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The CBR value is the strength of the subgrade material determined by undertaking soil
tests. This test is a common test undertaken to assess the strength of the subgrade. The
strength of the subgrade is an important factor as the subgrade material provides the
support for the pavement and distributes the load from the vehicles. The higher the
subgrade strength e.g. CBR value, the lower the resulting thickness of the pavement
layers is for a specified traffic loading. Where the subgrade is stronger the structural

elements of the pavement can support and distribute the load more effectively.

Most authorities produce a set of design charts or tables and graphs based on local
testing and research, or make reference to the applicable accepted road authority’s
guidelines, which allow for the easy extraction of pavement layer thicknesses and
properties, for a pre determined traffic loading or situation. This information is restricted

to rural roads and urban roads and doesn’t encompass Low Volume Rural Roads.

Petts, Cook and Salter (2008) notes a holistic approach is required where consideration
is given to all the factors that affect the pavement design, such as materials, the natural
environment, the operational environment and the task that the road is to undertake.
This highlights the varying degree of difficulty that is associated with developing a
sustainable and suitable pavement design. Figure 4-1 below depicts these factors and
shows how many factors are to be considered to produce an optimum pavement design

for a Low Volume Rural Road pavement.
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Figure 4-1:  Optimising Pavement Design

(Source: Petts, Cook and Salter, 2008)

4.1 Worldwide Design Practises

America, China and Australia have developed comprehensive design guidelines for Low
Volume Rural Road pavements which have been referenced for a long period of time.
Countries such as India and Afghanistan have recently developed stand alone design
guidelines, based on the information and research undertaken from the American,
Chinese and Australian guidelines, and retrofitted these to suit their local conditions.
There are two types of design guidelines that are common to pavement design, the

mechanistic method and the empirical design method.

4.1.1 Indian Design Guidelines

The Indian Congress has published the rural road manual which Vedula, et al., (1995)
notes the ‘construction of Rural Roads, Indian Roads Congress has brought out Rural
the Road Manual IRC SP:20-2002 for design and construction. The design is based on
the CBR value of the soil sub-grade and the 10 years projected cumulative traffic with
an assumed 6% traffic growth per year’. This manual gives pavement thickness based

on:
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e 4-day soaked CBR value of soil, and

e Traffic in terms of commercial vehicles per day (CVPD)

Ministry of Rural Development, (2007) is continuing research and development efforts
as Low Volume Rural Roads have been recognized as a major thrust area. These efforts
are focused at evolving the most suitable and economical designs and developing
appropriate technologies for construction, maintenance and rehabilitation of Low
Volume Rural Roads, accounting for the type of terrain, climatic and other
environmental conditions prevailing in different parts of the country. The Highway
Research Board (HRB) of the Indian Rural Road Congress coordinate with the Ministry
of Rural Development to identify and prioritise research and development projects in
respect of rural roads to evolve suitable and economical performance-based pavement

designs for Low Volume Rural Roads, for both sealed and unsealed pavements.

4.1.2 Afghanistan Design Guidelines

The National Rural Access Program has developed matrices which highlight the
required pavement structure for a given CBR strength and AADT. The matrices are
divided into two separate matrixes. One matrix addresses pavements where the AADT
18 less than 100, and one where the traffic volumes are between 200 - 500. The
pavement designs recommended are based on empirical design charts. The approach
indicates that earth roads are acceptable where the AADT doesn’t exceed 50 and the
subgrade strength is greater than 15. For an in-situ material with a CBR of less than 2 a
specialist pavement design should be sort to suit the conditions. All other pavements
with ranging CBR and AADT values require a gravel layer within the pavement
structure. It is noted that pavements greater than 100 AADT should be give
consideration for a surface wearing course. The National Rural Access Program for
pavements with a predicted AADT of 200 - 500 a gravel wearing course with a two
coast seal is the minimum acceptable treatment. It is expected that pavements should
have a design life span of 10 - 15 years based on the pavement structures identified

within the matrices.
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Low cost solutions are also highlighted by the National Rural Access Program, where

cost effective surfacing options are recommended based on the traffic volumes and the

roadway geometry. Table 4-1 highlights the low cost surfacing options recommended

based on conditions where the application may be suitable.

Table 4-1 Low Cost Surfaces
Roadway Type | Average Annual Recommended Conditions
Daily Traffic Surface Option
(AADT)
Single Lane <50 Earth Hard Subgrade CBR
Roadway >12
Single Lane <50 Gravel Weaker Subgrade CBR
Roadway <12
Improved subgrade in
case CBR<8%
Single Lane 50-100 Gravel Flat Terrain
Roadway
Single Lane 50-100 Water Bound Rolling  Mountainous
Roadway (Steep Macadam (WBM) Terrain
slope) Kerb stone are required
to protect the
carriageway
Single Lane 100-250 Double bitumen Specified aggregate is
Roadway surface treatment available in  close
proximity
Single Lane 100-250 OTTA Seal Specified natural
Roadway material is available in
close proximity
Dense Grading should
be applied
Two Lane 250-400 Dressed Stone / Hand Able workers in area
Roadway packed/ Cobble Stone
Two Lane 400-1000 Bitumen Wearing
Roadway Course with WBM
Base
Two Lane 1000-2000 Independent design
Roadway required

4.1.3 United States Design Guidelines

In the United States of America various design methods are utilised. A previous survey

based on pavement design methods used for Low Volume Rural Road pavements

conducted by Hall (2000) found that 37 of the 48 states in the United States use the

AASHTO method. The AASHTO design procedure requires information and data input
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parameters on the resilient strength of the subgrade material, the desired reliability level
of the pavement and the traffic loadings (ESAL’s) and what the material properties are
for each desired material layer. Design charts for gravel flexible pavements have been
developed to allow for extraction of simpler design outcomes, without an onerous

design being undertaken.

Hall (2000) makes mention of the United States Army Corps of Engineers procedure for
Low Volume Rural Road pavement designs and also the National Crushed Stone

Association procedure.

The United States Army Corps procedure is based on the traffic loads (ESAL’s),
subgrade strength and the Californian Bearing Ratio (CBR). The procedure is simplified
to provide a given pavement thickness based on the subgrade strength. With the limited
input data, unknown site conditions, environmental impacts and conditions have the
potential to be detrimental to the pavement structure resulting in the design being

inadequate.

Other design methods used by the State Road Authorities in the United States of
America are: Californian procedure, Illinois procedure, Kentucky procedure, Minnesota
procedure, Mississippi procedure, New York procedure, Oklahoma procedure,
Pennsylvania procedure, Texas procedure, Vermont procedure and the Virginia

procedure.

The California procedure uses data input of Traffic Index, the Resistance value (R-
value) and the gravel factor to determine the pavement thickness required. The traffic
index requires analysing graphs, charts and equations based on truck traffic counts to
determine the design life of the pavement. The resistance value is the subgrades ability
to resist deformation when a vertical load is applied. The R-value can be determined by
a stabilometer test or by undertaking soil samples. The gravel factor is extracted from a

chart, based on the material properties. After all input values have been determined the
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pavement structure is concluded by the use of reading of the required values from a

design chart.

The Illinois procedure is based on a Low Volume Road having less than 400 vehicles
per day. The procedure classifies the Low Volume Rural Road and then an appropriate
design period is selected. The design requires traffic information, and the appropriate
percentage of heavy vehicles. The critical subgrade modulus and the design tables are
analysed to determine the required minimum thickness for the wearing course, base
course and subbase. There is also a minimum thickness regardless of traffic data that is

recommended for the wearing course and the base layer.

The Kentucky procedure relies on the (AADT) and the aggregate thickness which
allows the extraction of the required pavement thickness based on a predetermined
range of values from the design table. The design table is applicable to Low Volume
Rural Road pavements with a maximum AADT of 500. The Kentucky procedure is
limited for use as its application is only applicable for pavements with an asphalt

stabilised base course.

The State of Minnesota uses a gravel equivalency method, requiring data input of soil
strength and traffic loads. Using a table the adopted values for the above properties
allows for the extraction of the appropriate soil factor and resulting resistant value. The
soil data information is used in conjunction with the traffic volume data, and a resulting
pavement thickness is determined. The traffic data is adjusted for the pavement design
to allow for seasonal changes and cold climatic conditions which the pavement is

subjected to.

The Mississippi pavement design approach is based on the standard principles of design
life, traffic loads and CBR. The soil strength (soil support value) is referred to in the
Mississippi procedure is an additional variable which is determined from an equation
using the CBR value. The equation is based on previous research and testing that has

been undertaken on the local Mississippi soil properties. This allows the pavement

Ashley Zanetti ENG 4111/ENG4112 Research Project Page 54
Student Number 0019230286





Low Volume Rural Road Pavements

design to be extracted from the pre determined design charts. The standard design life

for pavements using the Mississippi procedure is 5-8 years.

In the State of New York, the procedure for pavement design is based on the same
principles as the AASHTO procedures. However drainage and frost provisions are
incorporated into the design and the resulting subgrade modulus charts have been

modified to account for these additional provisions.

The Oklahoma procedure or Oklahoma Subgrade Index (OSI) method is similar to most
other methods however the design wheel load assumption is different. The method
recommended based on previous research and analysis, is where average daily traffic is
greater than 400 the minimum design wheel load should be 3175 kilograms. Where
traffic is less than 400 vehicles per day a wheel load of 3175 kilograms can be assumed
to be an over estimate, if approved by the relevant authority and as a result the pavement
thickness may be decreased by 50mm. The minimum allowable base thickness however
is 150mm. The Oklahoma subgrade index is one of a few pavement design approaches

which considers the implication of overloaded commercial vehicles.

The Pennsylvania pavement design approach adopts standard practices. The variables
required are traffic values expressed as (ESALs), CBR ratio, and the Design Freezing
Index. Several tables and graphs are referenced to determine the pavement thickness and
appropriate layers of pavement required. It should be noted that for a Low Volume Rural
Road (less than 400 vehicles per day) the predetermined tables and graphs have already
been adjusted to account for the freezing index and no further manipulation is

undertaken.

Texas is another state which has developed its own design procedures. The current
average daily traffic counts and the projected 20 years traffic counts are required to
undertake the design. The process to design the pavement requires the percentage of
heavy vehicles in the traffic counts. As the pavement design is undertaken using a

computer generated model and the analysis used is onerous, the pavement design is
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complex, however additional predicted data is a benefit of the more detailed modelling.
Data such as expected maintenance costs, pavement costs construction costs and user

costs can be extracted.

4.2 Australian and New Zealand Design Guidelines

There are many different approaches to pavement design, relating to various degrees of
empirical relationships, theoretical analysis and field and laboratory testing. Archondo-
Callao (1999) identifies that ‘up until the National Association of Australian State Road
Authorities (NAASRA) Interim Guide to Pavement Thickness Design was produced in
1979, State Road Authorities had their individual methods for pavement design’. Up
until this point pavement research and design in Australia was carried out in a relatively
uncoordinated way by the State Road Authorities (SRA’s) and the Australian Road
Research Board (ARRB). Since this time research by the ARRB and SRA’s has been
carried out in a coordinated manner to improve the outcomes and encourage an aligned

approach to pavement design.

The NAASRA Guide was the first authority to attempt to provide a systematic National
approach to pavement design. The assessment of the required pavement design was
based on criteria such as design traffic, subgrade evaluation, materials characterisation,
construction and maintenance influences and the environment. The guide encompassed
guidelines for all the various pavement structures such as flexible pavements, rigid
pavements and pavement overlays. The manual was instrumental in adopting a National
approach to pavement design. Austroads “A Guide to the Design of New Pavements for
Light Traffic” (APRG report 21) has been incorporated into the Austroads “Guide to
Pavement Technology — Part 2: Pavement Structural Design” this is the current national
standard for Low Volume Rural Road pavements. Bullen (2000) notes the investigatory
work carried out by Australian SRAs, have resulted in specifications being developed
that effectively allow pavement engineers to use in pavement construction virtually any
material they wish. However the onus lies with asset owners and pavement engineers to
carry out effective evaluations of locally available materials and to determine the best

means of incorporating them into the pavement structure.
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4.2.1 Mechanistic Design Approach

For analysing flexible pavements under wheel loads, NAASRA has adopted a
mechanistic design procedure based on the linear elastic theory for materials in a
horizontally layered system. With the development of technology the mechanistic
pavement design procedures were pursued. Mechanistic design considers the pavement
to act as a mechanism and analyses it using a computerised model. This is assuming the
pavement is a structure and modelling of that structure can occur to predict its

behaviours, similar to the structural analysis undertaken on the design of buildings.

This method is not widely used on Low Volume Rural Road pavements by local

authorities however there are distinct advantages of the mechanistic procedure, such as:

e The ability to take into account many more variables and test these for sensitivity.

This is particularly useful in the analysis of pavement failures.

e The ability to rationally assess the likely performance of materials and loading

conditions.
e Accommodate changing load types.
o Characterisations of materials, and

¢ [t uses material properties that relate better to actual pavement performance.

The evolution of pavement design guidelines consisted of the NAASRA Guide to the
Structural Design of Road Pavements, which was further revised in the early 1990’s to
become the AUSTROADS Guide to the Structural Design of Road Pavements. The
mechanistic method requires computer modelling and although this type of modelling is
beneficial as noted by Luhr, McCullough, and Pelzner (1983) that stated ‘computerised
pavement-management systems are excellent tools for designing and managing road
pavements’. The problem exist that due to the classification of a Low Volume Rural

Road pavement as an asset this method is to onerous to be undertaken.
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4.2.2 Empirical Design Approach

The empirical design approach is the commonly adopted approach for pavement
designs. Many pavement structural design procedures use an empirical approach. The
relationships between design inputs, traffic loads, materials, structural makeup,
environment, and design life or expected pavement failures are determined using
experience, testing, analysis, experimentation or a combination. Although the scientific
basis for these relationships is not firmly established, they can be used with confidence,
provided the limitations the approach is recognised. Applying an empirically derived
relationship to a phenomenon that occurs outside the range of the original predicted data

used to develop the relationship is not prudent.

Local authorities reference National standards in their pavement design guidelines.
Publications from Austroads, Australian Road Research and State Road Authorities

relevant to Low Volume Rural Road pavements are:

1. Guide to Pavement Technology — Part 2: Pavement Structural Design —
(Austroads, 2008)

2. Sealed Local Roads Manual — Guidelines to Good Practice for the Construction,
Maintenance and Rehabilitation of Pavements (ARRB Transport Research Ltd.,
2005);
The above mentioned documents form the basis to undertake a Low Volume Rural Road
pavement design or are referenced by the local authority to justify the resulting
pavement design charts that they have published. The empirical method is the
commonly adopted approach and Luhr, McCullough, and Pelzner (1983) highlight ‘in
some instances, it is necessary to do pavement design analysis with a limited amount of
time, resources, and input information’. The empirical method is an example of a simple
time effective analysis that results in adequate pavement designs, this is extremely
important as suggested by Youdale, (n.d.) the Australian road network has been built in
an environment of restrained funding which has emphasised the need to innovate

wherever possible to provide maximum value for the limited funds available.
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4.2.2.1 Local Councils
Local Councils commonly adopt one of the following three approaches in regard in to

pavement designs. The first approach is where the Council refers directly to an
appropriate pavement design guidelines published by a State or National Authority. The
second possible approach is where a Council has generated their own relevant standards
for their local area and these retrofitted guidelines are referenced. The third option is
that no guidelines are referenced and the design is based on a suitably qualified person’s
assumption of the conditions that are to be in counted, and prediction of the pavements
performance. Council’s that have produced a set of standalone design guidelines, have
modified the desired pavement properties and thicknesses based on a pre-determined
pavement design life, applicable traffic load, and available materials, to suit the local
municipality requirements. This approach is recommended as is gives the most accurate
design for a pavement within the municipality in question. Bullen (2000) states ‘Locally
available materials for road making may not meet the usual standard road authority
requirements for high-quality aggregate and are thus termed “marginal,” “non-standard,”
or even “inferior.” Because these materials are a resource that cannot be ignored, locally
derived specifications are formulated for specific materials to allow more efficient

expansion and maintenance of road networks in remote rural areas’.

4.3 No Design Guidelines

Often Low Volume Rural Road pavements are constructed with limited or no design
inputs. Pavements are determined based on local knowledge or expertise by qualified
personnel. Considerations are given to the local conditions, surface performance and

costs. This results in a pavement that is economically viable for it’s intended purpose.
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5 Maintenance

The maintenance practices and regimes undertaken on Low Volume Rural Road
pavements vary throughout the world based on the funding provided and the
serviceability provided by the road. Previously maintenance on Low Volume Rural
Roads was not a high priority for the controlling agencies. This is highlighted by the
Technical Guidelines for Agricultural and Rural Roads (1998) which state ‘the
responsibility of building rural roads and their subsequent maintenance were not really
taken care by any agency and, thus the people were gradually becoming ignorant on
these aspects’. Low Volume Rural Road pavements need to be maintained to preserve
the asset in the desired condition, which minimises the safety risks and provides the user
with satisfaction. The maintenance of a Low Volume Rural Road is a dynamic situation
where for a long period of time no maintenance is required then in a small time period
the condition of the road can change as a result of traffic conditions or climatic
influences and require immediate maintenance. Henning, Kadar, and Bennett (2006)

notes the ‘broad objective of maintenance activities on unsealed roads are to:
e preserve the road in a condition close to its intended or as-constructed state and,

® to ensure an acceptable level of service through control of the various deterioration

mode’.

The maintenance of a road pavement is based on a number of factors such as the
pavements condition, life span, location, composition, costs and safety hazards that exist
for a deteriorated pavement. Maintenance of an unsealed road should be undertaken in

dry conditions. In wet conditions grading and compaction can be problematic.

Two key types of maintenance are undertaken on a Low Volume Rural Road pavement.
The first is routine or scheduled maintenance, and the second is repair or unscheduled
maintenance. International Road Federation (2009) notes ‘Alliances between the
government, private sector and road users can provide a basis for effective maintenance
systems’. Alliances between local governments and private agencies would provide a
more structured approach to maintenance practises on Low Volume Rural Road

pavements. Community awareness and participation in highlighting potential hazards or

Ashley Zanetti ENG 4111/ENG4112 Research Project Page 60
Student Number 0019230286





Low Volume Rural Road Pavements

maintenance concerns, allows the asset owner to respond quickly to rectify the problem
and appease the user, further encouraging future participation. Zimmerman and Peshkin,
(2003) note that ‘as the challenges associated with managing a low-volume road
network increase, agencies have realised the benefits associated with the use of
pavement management tools for the road network’. The uses of management tools such
as pavement management systems that coordinate maintenance practises are becoming

increasingly important.

5.1 Scheduled Maintenance

Scheduled maintenance is the most common form of maintenance undertaken. Roads
under a controlling authority are assessed and routinely inspected and maintained to
ensure the asset functions as desired. Funding is set aside for maintaining road
pavements by the controlling authorities and roads with high traffic numbers or a high
classification are given a higher priority and regularly are maintained. A local Low
Volume Rural Road pavement servicing only connecting farms would be given a low
priority and would only be maintained after an incident or if a hazard has resulted from

neglecting maintenance.

Maintenance practices consist of a number of actions. Visual inspections often
determine what maintenance to the road pavement is required. Testing methods are used
to determine the condition of the pavement; such tests are laser roughness measuring
and ground penetrating radars. Visual and physical data from the tests undertaken results
in determining the extent of maintenance to be undertaken on the pavement. Re-
profiling the pavement wearing course with the use of a grader is the common
maintenance practice undertaken. The grading re-profiles the wearing course of the

pavement removing ruts, and correcting the pavement deformation.

The Ministry of Rural Development (2007) recommends ‘timely and regular
maintenance of existing rural roads is absolutely essential and does not admit of any
laxity’. This timely and regular maintenance is far more important to ensure that assets

already created are maintained and yield services as originally envisaged than to go on
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undertaking commitments for creating more assets, and neglecting maintenance.
Henning, Kadar, and Bennett (2006) states good performance can be achieved by
maintaining the drainage system, selecting quality material, grading and reshaping, re-
graveling and controlling vegetation. These are all simple on going maintenance tasks

that can be undertaken.

The more regular the maintenance is undertaken the less onerous the maintenance
exercise is, however the greater the maintenance cost. The Ministry of Rural
Development (2006) notes that a uniform level of service criteria for maintenance of
rural roads be developed and adopted across the country (in all States). This system has
been implemented using suitable maintenance management systems utilising simple

measurements based on the principles of asset management.

Tables 5-1 and 5-2 below indicate typical pavement defects and maintenance actions

Student Number 0019230286

required.
Table 5-1 Maintenance Defects and Actions Queensland Main Roads
Defect Level of | Extent | AADT | Urgent Typical
Intervene Maintenance | Action
Required
Windrows,
channels., Safe travelling Safe travelling
corrugations, soft
Slippery areas speed of less than 20% of speed of less Grade or
Ppety areas, 85% of °% | Any | than 70% of
course surface . road . re-level
environmental environmental
texture, loose
. speed speed
material,
roughness
Depth of cover
remaining of
Loss of pavement / | Depth left of zero | Sub An Omm over > Reoravel
running surface mm length y 10% of £
subsection
length
Wheel ruts, shoves Defect depth of | Grade/
and potholes Depth of 80mm Any Any 150mm Repair
. Water ponds or
Insufficient 2% less than Any Any Crossfall of Grade
crossfall . 8% or steeper
design crossfall
Excessive crossfall | Crossfall of 6% or | >20% | Any Crossfall of Grade
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steeper of sub 8% or steeper
length
At naFural ground Water ponds,
level in rolling .
- and formation
Insufficient country or 100mm .
. . . > 20% is lower than Heavy
formation height in flat
. of sub | Any the natural grade and
above natural terrain,(except : .
. length ground level import fill
surface flood pain areas —
measured at the
Omm) measured at shoulder point
the shoulder point pont.
Insufficient >20% ?)Yléifrl: \S’flgl.lsm Grade
. Width of 8m. of sub | Any SS .
formation visibility is alignment
length .
restricted.
(Source: Department of Transport, Queensland (1992))
Table 5-2 Maintenance Defects and Measures
Defect Intervention Levels Urgent Typical Action
Severity Extent (%/km) | maintenance
(at Isolated
location)
Rutting Depth > 90mm | > 35 Depth > 110mm | Medium /heavy
grading
Loose material | Depth >70mm | >45 Depth > 100mm | Reshape and
compact
. Heavy grading
Corrugations Depth >90mm | > 45 Depth > 120mm and Reshape
Drainage Reshape of
Scours Depth >90mm | > 35 Depth > 120mm crossfalls 4-6%
NRM > 220 NRM > 270 .
Coarse texture . . Heavy grading
/rid lit (environmental | > 55 (environmental and Reshane
naequatity | oheeds < 60%) speed < 50%) P
Potholes > Potholes > Restoration of
Potholes > 35 crown and
90mm depth 140mm
crossfalls
Gravel Depth < 30mm > 30 < 20mm Regravelling
Table Drain Ponding > > 30 > 300mm Regrade
200mm
. Vegetation > .
Batter Clearing 600mm > 30 > 900mm Slashing
Roadside Vegetation > .
Vegetation 500mm > 20 > 1000mm Slashing
Culve.rt siltation > > 30 > 350mm Clear put
cleaning 250mm deposits
(Source: Giummarra (2001))
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5.2 Unscheduled Maintenance

Unscheduled maintenance relates to the undertaking of fixing or repairing the asset
occurs, due to a sudden change in climatic or traffic conditions which has resulted in a
pavement failure. The most common form of unscheduled maintenance is remediation
works undertaken after a large rainfall event. The intensity and duration of a storm
results in the pavement failing and the maintenance crews are required to repair the
pavement to provide a traversable road. Other unforseen circumstances, such as a tree

falling and blocking the road would enforce unscheduled maintenance.

5.3 Reliability

The reliability of a road pavement is critical to the community and the user of the road.
Low Volume Rural Road pavements that are maintained regularly result in the asset
being preserved in with accordance with its design intention, and the pavement performs
at a higher level of reliability for its design life span. An unsealed surface will ultimately
lose gravel material through wear and tear and maintaining the pavement at a defined
level of service with minimum capital cost is the desired outcome for the controlling
authority of the pavement. With a Low Volume Rural Road pavement there is always a
trade off between cost, maintenance, materials and reliability. The optimum solution for

achieving the desired outcome varies based on the pavements location and function.

Operating vehicles on poorly maintained Low Volume Rural Road’s cost a great deal
more for the user compared to operating vehicles on smooth bituminous surfaced roads.
These costs include the cost of fuel, tyres, spare parts, vehicle maintenance and time.
Heng, et al., (n.d.) state, ‘for any country, especially developing countries, there is an
important and very direct economic trade-off between investing in better roads and
reducing the costs of using those roads’. Figure 5-1 below shows the trade off required
between design standards and cost, and that for a given situation that is an optimum

solution or balance to be achieved.
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Figure 5-1:  Optimising Design Standards

(Source: Heng, et al., (n.d.))

The reliability of a road pavement is an important factor in rating the serviceability of
the road pavement. The more reliable the pavement the higher the level of service the
road provides. For a Low Volume Rural Road because costs saving construction
methods are often endorsed it is important that the surface condition of the pavement
remains unchanged and not deteriorated for as long as possible. According to Vedula, et
al., (1995) ‘one of the main causes of accidents is the changing road surface conditions,
low cost facilities, and inadequate maintenance’, highlighting the need for careful

consideration of materials, construction methods and maintenance.

5.3.1 Pavement Failures

A Low Volume Rural Road pavement is susceptible to numerous pavement failures and
deformations over time. Pavement failures are the major cause of maintenance
requirements and reliability concerns. The Rural Roads Technical Manual of
Afghanistan (2009) states ‘cross fall for gravel roads shall be 4% (or up to 8% if super
elevated). This is to ensure that potholes do not develop by rapidly removing surface
water and to ensure that excessive cross fall does not cause erosion of the surface.
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Provision of drainage is extremely important for the performance of gravel roads’. This
highlights the concern that the road alignment and geometry is just as important as
pavement structure in relation to pavement failures and maintenance concerns. Most
road authorities that have published pavement design standards for Low Volume Rural
Road’s have accompanying Low Volume Rural Road geometric standards and
guidelines. Pavement failures can occur because of a multitude of reasons and any
substandard process or material used during the design or construction phase without
effective integration and intent can accelerate the onset of these pavement failures as
each individual element of a pavement is integrated. A summary of typical pavement
failures are summarised below. Under visual inspection the majority of these

deformations can be identified

5.3.1.1 Potholes
Potholes are the result of water ponding in the pavement as a result of inadequate

crossfall. The pavement becomes weakened by this excessive moisture and can fail.
Potholes are the result of inadequate compaction during the construction phase or
variation in the quality of gravel material used in the pavement. Maintenance practices
to remove potholes require grading the deformed material (wearing course), moving it to

spoil, and then compacting and re-profiling the wearing surface.

5.3.1.2 Drainage Channels
Where water is concentrated across the wearing surface of a Low Volume Rural Road

pavement a drainage channel may form. This movement of concentrated water is as a
result of inadequate drainage provision or blockage of the drainage structures. The
constant flow path of water across the pavement surface dislodges the material and the
surface becomes fragile, weak and erodes. The surface of the pavement where the
channel has formed would need to be removed and treated in a similar manner to the
treatment of the potholes. Inspection of the surrounding drainage structures would be
required to determine if the drainage structures are blocked. If the drainage structures
are not blocked provision for regrading the road or installing additional drainage

structures should be investigated if there is adequate funding available.
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5.3.1.3 Loose Gravel
Loose gravel is a major safety concern where the driveability of the wearing surface is

reduced and the surface is littered with loose material. The loose material results from
weakly bound pavement gravel material which has been compromised by poor grading
or limited plasticity properties. The loose material is easy transported by water or wind
away from the pavement or onto the pavement at undesirable locations. To restore the
pavement surface to an adequate level of service the material would be removed, the

surface would be re-laid and compacted, and graded to ensure the surface is bound.

5.3.1.4 Shoving
Shoving is where movement and instability is present within the pavement structure.

This is as a result of plastic deformation of the pavement or the subgrade, because of
poor compaction or foreign materials within the pavement. To repair shoving the full
depth of the pavement and unsuitable material subjected to the movement would be
located and removed. Material would then be replaced, which may involve removal of

the subgrade material.

5.3.1.5 Coarse Texture
Course texture affects the drivability of the surface. Where course materials are exposed

on the surface the pavements attrition and erosion from separation resulting from
movement between large and fine particles occurs. The presence of rock in the subgrade
or the use of oversized base course gravel is a reason for course textured gravels to
protrude into the wearing surface. The maintenance process to correct the effects of
course texture requires the defective pavement to be removed and re-laid, with

appropriately graded materials.

5.3.1.6 Corrugations
When a pavement surface becomes wavy and undulating corrugations form. These

corrugations occur because a number of reasons, the quality of the base course may not
be sufficient, there may be loose surface material which has been the subject of
movement or due to traffic loading and vehicle movements, such as turning, braking

and accelerating the pavement has deformed. Corrugations are removed by routinely
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grading and re-profiling the wearing course surface. Removal of corrugating can also be
undertaken by a brush or dragging, this technique requires the use of low cost equipment
such as a tire sledge or a metal ‘A’ frame, which is dragged across the surface to

reinstate an acceptable finish which will provide an adequate level of service.

5.3.1.7 Rutting
Rutting is where tracks or depressions form in the pavement. Inadequate wet strength of

the subgrade or base course assist in the onset of rutting. Once a pavement wears, or has
been in service for a period of time the surface may form ruts due to traffic loads or
erosion of the surface material. If the traffic loads are continually distributed at a
localised point or path this may result in the subgrade becoming over compacted and a
rut forming. Rutting is removed by grading the material surface and re-profiling the

wearing course.
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6 Environmental Considerations

The environmental considerations relating to a Low Volume Rural Road pavement have
not been of a high concern for the majority of the Low Volume Rural Road’s
constructed to date. As a result many receiving environments have been detrimentally
impacted as a result of Low Volume Rural Roads. The Technical Guidelines for
Agricultural and Rural Roads (1998) states ‘due to a lack of the required technical
expertise and skills, the quality of works done is often found to be poor and sub-
standard. This further causes a threat to surrounding environment since the construction
of these roads is carried out in an unplanned, ad-hoc manner’. A Low Volume Rural
Road has a potentially greater damaging impact on the environment than sealed roads
because Low Volume Rural Road’s are located in natural environments rather than in
urbanised built up areas. Factors impacting the environment for the design, construction,
operation and maintenance of a Low Volume Rural Road, are clearing and tree removal,
erosion, oxidation, salinity, dust, stormwater and contaminated runoff. The social
impacts of environmental disturbance both positive and negative should be duly
accounted for in the preparation for the design and construction of Low Volume Rural

Road pavements.

6.1 Clearing

The clearing of trees and vegetation to provide a track for access adversely impacts the
local Flora and Fauna. Native plants and animals should be considered in locating a Low
Volume Rural Road and an adequate refuge and rehabilitation requirements should be
considered to minimise the environmental impact. Clearing in arid and semi-arid areas
should be minimised as poor soil conditions do not promote the rehabilitation of
vegetation. The cross section of the Low Volume Rural Road pavement and required
infrastructure should be limited in heavily forested or densely planted natural
environments. Stock piling locations for imported gravel if required should be located
in sparsely vegetated areas, or already cleared areas to limit the disturbance to the
environment. These piles should have adequate erosion and sedimentation control
devices installed. Tree roots that are present within the pavement subgrade cause major
distress to the pavement structure. Tree roots should not be located in the pavement

structure. The removal of vegetation impacts the moisture content of the surrounding
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pavement, and this removal increases the moisture content of the subgrade. The addition
of planting increases the dryness of the soil, as the vegetation extracts moisture from the

pavement layers.

6.2 Erosion

Low Volume Rural Road pavements that are unsealed or sealed pavements and are
severely deteriorated are essentially unprotected surfaces which can generate large
amounts of sediment. The sediment and suspended solids transported by runoff can
cause a vast amount of environmental harm, to receiving water courses or bodies. The
more sensitive the receiving waters, the greater the harm to the environment the

sediments cause.

6.3 Oxidation

Oxidation relates to asphalt pavement such as a wearing course, and over time the
asphalt may be subjected to oxidation which makes the pavement more susceptible to
thermal and fatigue cracking and deformation. The oxidation of aged asphalt results
from the oils within the asphalt converting to resins, which become toxic and can harm
the surrounding environment. Low Volume Rural Road pavements that are unsealed or

do not contain asphalt would not be subject to the oxidation process.

6.4 Salinity

Salty soils are a common feature and an environmental problem in arid and semi-arid
regions. They have poor or little vegetation production as the soils have limited
nutrients. Salinity problems are often associated with high water tables, caused by a lack
of natural subsurface drainage to the underground reservoirs. Poor subsurface drainage
may be caused by insufficient transport capacity of the aquifer or because water cannot
exit the aquifer. For instance, it is situated in a topographical depression. Low Volume
Rural Road pavements constructed in saline environments will be subjected to greater
deterioration and weathering, and will have an environmental impact as surrounding
saline soils will not promote vegetation growth adjacent to the road corridor.
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6.5 Dust

An unsealed Low Volume Rural Road pavement in service results in dust being
produced when the pavement is under load. A seal on the wearing course reduces this
dust however is expensive to construct for long lengths of road. The type of material
used as the wearing course also impacts the severity of dust. The fine red soils of
Central and Western Australia or more prone to promote dust once a vehicle passes over
them compared to the natural gravel materials located around coastal Australia. The
impacts of dust on the environment are considerable as fine dust particles are
transported by wind into the surrounding vegetation and surrounding communities. Dust
has a deterring effect on vegetation growth and is a nuisance to the community, as large

amounts of dust can suffocate objects and become a potential health hazard.

6.6 Stormwater

The stormwater regime of an existing area should be maintained to preserve the existing
environmental conditions. Changing the existing stormwater flow regime has the
potential to cause actionable nuisance to downstream areas. These changes to the path
and quantity of stormwater runoff would affect the Flora and Fauna. Constructing the
road pavement at the surface level of the existing topography assists in maintaining the
existing stormwater regime, this is common practise in regard to Low Volume Rural

Road alignments.

6.7 Contaminated Runoff

Water Sensitive design in becoming increasing important in conjunction with the
development of infrastructure works. This technology is a new technology relating to the
capture and removal of contaminates in surface runoff or containment of hazardous oil
and chemical spills by means of a natural treatment system or by proprietary devices.
Treatment facilities such as wetlands, bio retention basins, bio retention swales and spill
/ sediment fore bays are devices to capture spills and hazardous material while removing

harmful contaminates such as Nitrogen, Phosphorus and Suspended Solids through
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adequate detention time or filtration though a gravel media. Capturing and treating the
contaminated runoff reduces the impact on the downstream environment, however these
devices are not generally considered in conjunction with a Low Volume Rural Road
pavement due to the establishment, operational and maintenance costs associated with

the devices.

6.8 Waste

Waste should be reduced in the construction of Low Volume Rural Road pavements.
Minimising waste is critical in reducing materials sent to landfills which are problematic
to monitor and store. Research by Petts, Cook and Salter (2008) notes that ‘materials
issues relating to gravel is that resources are largely non-renewable and gravel is a
‘wasting’ surface’. Therefore the selection of gravel should be undertaken with all

factors considered as ultimately the gravel quantity will be waste.
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7 Survey

7.1 Survey Methodology

The survey intent was to undertake an assessment of the existing practices that the
public sector utilises with respect to the design, construction and maintenance of Low
Volume Rural Road pavements. The public sector (Local Governments) was chosen
because this sector controls the majority of Low Volume Rural Road’s, and is
responsible for the design, construction and maintenance of these assets. Super
Regional, Regional and Local Shire Councils are the regulating authorities over Low
Volume Rural Road pavements in most circumstances and they dictate the roads
classification and position in the road hierarchy, the design life of the pavement,
construction techniques to be used, and the amount of funding that is provided for future

maintenance.

The survey was in a questionnaire format which allowed the intended audience to fill
out the survey in a short space of time. The survey consisted of numerous multiple
choice questions, and also questions which required short response answers. The survey
was not indented to be overly onerous, to encourage participation from external parties.
The survey was developed after reviewing the background information relating to
current Low Volume Rural Road pavement designs and practises. The content of the
survey questions was compiled based on information that would result in sufficient
responses to allow an adequate analysis of the current practises relating to Low Volume
Rural Road pavement design, construction and maintenance. The survey was divided
into five parts. General questions relating to Council Roads formed the first part of the
survey, Guidelines and Specifications adopted on the design, construction and
maintenance of Low Volume Rural Road pavements formed the second part of the
survey. The third part of the survey related to Maintenance, the fourth part of the survey
related to the Construction practices, and the final part of the survey looked at the

Environmental considerations in relation to Low Volume Rural Road pavements.

Part One of the survey “Council Roads” aimed to investigate the general principles that
Council’s apply to Low Volume Rural Road’s. Questions looked at what percentage of
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Council’s roads are Rural, and what AADT is used by Council for classifying a Low
Volume Rural Road. It also aimed to address what percentage of Council’s Low
Volume Rural Road’s are constructed with an in-situ material (minimalist approach)
pavement and what percentage of Low Volume Rural Road pavements have an unsealed
gravel wearing course. This section of the survey asked the participant what commonly
influences Council’s decision to upgrade an existing Low Volume Rural Road

pavement, e.g. in-situ to gravel, or unsealed to sealed.

Part Two of the survey “Guidelines and Specifications” investigated what level of
documentation if any is required to design and construct a Low Volume Rural Road
pavement. Questions also asked what guidelines Council uses or references to determine
an appropriate pavement design. The survey also requested details on what reference
documentation is used for maintenance and construction practices. Further questions in
this section of the survey asked what design documentation is provided when an
unsealed Low Volume Rural Road pavement becomes sealed and if there is any testing
that is undertaken for the design of in-situ Low Volume Rural Road pavement, and also
gravel Low Volume Rural Road pavements. The last question in Part Two of the survey
related to current industry standard pavement design analysis programs such as
CIRCLY, and if they are used in conjunction with designing a Low Volume Rural Road

pavement.

The intent of the third part of the survey ‘“Maintenance” was to investigate the
maintenance issues and practises in relation to a Low Volume Rural Road pavement that
Council, their maintenance crews or approved subcontractors are aware of. This section
comprised of four multiple choice questions which determine whether maintenance is
generally programmed or undertaken on an as needed basis, and what constitutes
Council’s decision to undertaken maintenance on a Low Volume Rural Road. Questions
also ask when the maintenance is undertaken if it is fully documented or as directed on
site by experienced personnel. The final question looked at what a typical maintenance

contract for a Low Volume Rural Road pavement would consist of.
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The fourth part of the survey looked at “Construction” and consists of four questions.
The questions are aimed to generate a better understanding of the construction process
for a Low Volume Rural Road pavement. Questions one and two required written
responses regarding what testing is undertaken during the construction of an in-situ and
unsealed gravel road pavement. The survey questions also asks if the construction of a
Low Volume Rural Road pavement is undertaken in accordance with a fully
documented design and specification or if it is as directed on site, with minimal or no

documentation.

The fifth and final section of the survey was the “Environmental” section where the
participant is asked to identify what are the major considerations with the Council in
regard to the environment in association with the design and construction of the Low

Volume Rural Road pavement.

Details regarding the person who has completed the survey are required to be filled out
at the bottom of the survey. This assisted in the analysis of results, as different levels of
staff such as Managers compared to Foremen may have a different knowledge of current
practices relating to the Council’s current methodology. A copy of the survey is

included in Appendix D.

7.2 Survey Scope
The scope of the survey was limited to local Councils in Australian States and
Territories. Councils were contacted via phone and email to participate voluntarily in the

survey. The information ascertained from the survey is to be used for this project only.

The determination of limiting the scope of the survey to Australian Councils is based on
the fact that because of the vast geographical location of the Australian Councils the
information received allows for an analytical response to a diverse range of conditions

and situations of Low Volume Rural Road pavements, to be concluded, without the
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need to seek responses from other countries. The limitation to Australian Councils

allows Australian guidelines to be determined.

The survey was sent to Council’s representatives after initial contact was made. Each
Council nominated the appropriate person / employee to complete the survey after an
initial discussion regarding the survey’s content. A list of contact personnel and
Councils that the survey was sent to is included in Appendix C. The survey was
completed by a wide cross section of technical professionals, from Maintenance
Foremen to Technical Engineering Directors to ensure all persons involved with Low
Volume Rural Road’s and their pavements can respond to the survey which in turn

provides more accurate findings based on the current industry standards.

7.3 Geographic Coverage

The survey was sent to various Councils, including Metropolitan Super Councils and
smaller Rural Councils in every State and Territory of Australia. The survey was limited
to Australia only. This was to ensure that an adequate number of responses were
received from Councils with varying volumes of Low Volume Rural Roads within their

district, and varying emphasis on the functionality of Low Volume Rural Roads.

7.4 Survey Outcomes

The survey responses provided information to allow conclusions to be drawn whether
Australian practises regarding Low Volume Rural Road pavements are consistent across
the country or if Councils are undertaking their own design and construction solutions,
through their own devices. The responses provided the information for the basis of the
analytical process to conclude the results detailing current Low Volume Rural Road
pavement design, construction and maintenance practises. The information received in
the survey responses helped determine an adequate set of guidelines relating to Low
Volume Rural Road pavements which can be applied at a National level enabling

Councils to adopt a constant approach.
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7.5 Survey Results

The survey was sent to the respective Councils at the beginning of April 2010 and
participating Councils were contacted at the end of May 2010 to ensure an adequate
number of responses were received. For the survey to be functional and appropriate for
its purpose, results from a minimum of six Councils had to be received. These Councils
must be located in three different Australian States or Territories for an unbiased

response.

A total of twenty nine surveys were sent out to local Councils. Of this fourteen Councils
responded to the survey. Their responses are included in Appendix E. In Queensland the
survey was sent to eight Councils and six responses were received. In New South Wales
the survey was sent to two Councils and one response was received. In Victoria five
surveys were sent out and two responses were received. For Western Australia and
Tasmania two and four surveys were sent out and nil and three responses were received
respectively. For South Australia eight surveys were sent out and two responses were
received. No surveys were sent to the Northern Territory and the Australian Capital

Territory (ACT).
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Figure 7-1:  Survey Scope and Responses
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As seen graphically in Figure 7-1 above the survey was not sent to Council’s located in
the Northern Territory or the ACT. As a result of no responses being received from
Western Australia the survey analysis does not include the three above mentioned states.
Therefore the survey results only encompass New South Wales, Queensland, South
Australia, Tasmania and Victoria. Queensland had the biggest number of responses and
the surveys response rate was 75% in Queensland and Tasmania. Figure 7-2 below

shows the participation rate of the Councils in the survey.
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Figure 7-2:  Survey Response effectiveness

The location of Councils geograpgically vary and the approach to the practises realting
to Low Volume Rural Road pavements also vary. As the survey was applied to forteen
Councils the results are weigthed infavour of the State or States which provided the
greatest number of responses. The weighting of responses received from each indiviaul
State is highlighted below in Figure 7-3. As seen graphically below the responses from
Queensland have the greatest weigthing as approximately half of the responses received
are from Queensland Councils and the remaining four States make up approximately the

other half of the responses.
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Figure 7-3: ~ Weighting of Survey Responses by State

7.5.1 Council Roads

The survey has identified that the majority of the roads controlled by each Council in
their municipality are classified as rural roads. Over 85% of Council’s indicated that the
percentage of classified rural roads under their control is greater than 61% of total road
network. 50% of the Councils have indicated that rural roads constitute over 81% of the
total road network. Only one Council, City of Port Lincoln Council has less than 20% of
it total road network classified as rural roads. It is unknown from the survey responses
exactly what percentage of the rural roads are made up of Low Volume Rural Roads
however a significant portion of the rural roads could be categorised as low volume
within each municipality. Figure 7-4 below highlights the nature of the responses in

regard to the percentages of rural roads for each Council.
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Percentage of Rural Roads
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Figure 7-4:  Percentage of Rural Roads

Where the pavement is unsealed the rural road would likely be categorised as low
volume. A total of 35% of Councils stated that fewer than 20% of the rural roads are
unsealed, and 21% of the respondents indicated that over 81% of their rural roads are
unsealed. Another 29% indicated that that between 60 and 80% of the rural roads are
unsealed. This highlights the varying nature and functionality of Low Volume Rural
Roads as no distinct conclusions can be drawn from what percentage of rural roads are
unsealed and classified as low volume. The result also indicates that the percentage of
rural roads that are constructed with in-situ material varied between municipalities. The
respondents from New South Wales, South Australia and Victoria provided aligned
responses regarding what portion of road are constructed of in-situ material under their
control. Queensland which had the largest number of respondents had varying
responses, as 66% or approximately two thirds of surveyed Queensland Councils stated
that under 40% of there road network is constructed of an in-situ pavement material.
Figure 7-5 below indicates the percentage of unsealed in-situ road pavements

graphically.
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Percentage of Unsealed In-situ Road Pavements
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Figure 7-5:  Unsealed In-situ Road Pavements

It was found that the majority roads within the road network for each Council are
constructed with gravel. Over 71% of Councils indicated that above 60% of their entire
road network consists for gravel pavements. Only four respondents (28%) indicated that
less than 60% of their road network is made up of gravel pavements. In summary two
thirds of Councils surveyed have over 60% of their road networks consisting of gravel
pavements. The remaining 40% of Councils roads are constructed with a rigid pavement

or an in-situ pavement.

Although the percentage of different road pavement structures, e.g. in-situ material, and
gravel material varies, including the lengths of rural roads in each municipality, all the
Council’s surveyed indicated the AADT which is used to classify a Low Volume Rural
Road is below 200. This consensus reaffirms a consistent National approach to
classifying acceptable volumes of traffic for varying road classifications. Five Councils
(35% of respondents) nominated a cut of 50 vehicles per day for low volume. Four
Councils (29% of respondents) nominated a Low Volume Rural road can cater for up to

100 vehicles per day and four Councils (35% of respondents) used 200 vehicles per day
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for a cut-off for a road to have a classification of Low Volume. Figure 7-6 below

indicates the number of responses for each AADT classification.

Number of Responses
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Figure 7-6:  Number of Responses per AADT

The survey has identified that the main reason for upgrading an existing Low Volume
Rural Road, to either a gravel pavement from an in-situ material or sealing an unsealed
pavement or reclassifying the roadway is because of increased traffic volumes. All
Councils excluding one Council (7% of respondents) highlighted this was part of the
consideration process to upgrade a Low Volume Rural Road. Consistency with
responses was evident as eight Councils (60% of respondents) indicated that the main

reasons to upgrade an existing Low Volume Rural road are:
® Increased traffic volumes,
¢ Community complaints, and

e Traffic Hazards.

South Australian, Tasmanian, Victorian and New South Wales Councils all provided

aligned responses to this question of the survey.
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Three Councils (21% of respondents) noted that only an increase in traffic volumes
would constitute their decision to upgrade a Low Volume Rural Road. Two Councils
(14% of respondents) place significance on increased traffic volumes and community

complaints in justifying an upgrade to a Low Volume Rural Road.

7.5.2 Guidelines, Specifications and Testing

With the wide geographical coverage of Councils and the various States each Council is
located in, the reference material used in developing Low Volume Rural Road pavement
designs and specifications vary. For designing Low Volume Rural Roads State Road
Authority manuals, ARRB guidelines, NASSRA and Austroads publications are referred

to as appropriate design guidelines.

Four Councils (29% of respondents) indicated that no reference documentation is used
to develop pavement designs. The designs are carried out based on local knowledge,
expertise and sound engineering judgement. Of these responses all four Councils are
from different states. This highlights the vast uncertainty that surrounds Low Volume
Rural Road pavement designs and indicates how often processes relating to Low
Volume Rural Road pavements are inconsistent and in certain circumstances

unregulated.

Of the Councils that provided a response to reference material such as design guidelines,
although each Council and State slightly differed in responses, recognised publications
were referenced, such as the Unsealed Road Manual from ARRB, State Road Authority
Design Guides such as the Department of Transport and Main Roads (DTMR),
Queensland Pavement Design Manual and/or NASSRA and Austroads reference
material. Figure 7-7 below indicates the percentages of Councils that reference no
design guidelines and the percentage that reference State or Nationally recognised

publications.
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Figure 7-7:  Guidelines referenced by Councils in each State

In regard to construction documentation responses to reference documentation used in
conjunction with Low Volume Rural Road pavements varied. In some instances no
guidelines are referenced and in other instances publications from State and National
bodies were referenced. Four Councils (29% of respondents) indicated that no reference
documentation or guidelines are used. This is the same number of Councils that
responded that no guidelines are referenced for the design procedures. Four Councils
from Queensland (29% of respondents) referenced the Queensland Main Roads

manuals.

For maintenance practises eight Councils (57% of respondents) have specified that no
guidelines are referenced. Therefore maintenance is undertaken as directed onsite and as
required, based on community complaints and/or visual inspection. Of the Councils that
provided a reference to maintenance guidelines, although each Council and State
slightly differed in responses, recognised publications are referenced, such as the
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Unsealed Road Manual from ARRB, State Authority Maintenance guides such as
DTMR, and/or NASSRA and Austroads reference material. Three Councils (21% of

respondents) referenced State guidelines.

Two Councils responded that no documentation is referenced for any of the current
practises in relation to Low Volume Rural Road pavements regarding the design,

construction and maintenance.

The survey indented to ascertain what practises the Councils currently undertake and
how these practises interrelate between Councils and States. In regard to what testing
Council’s undertake for the design of an in-situ Low Volume Rural road, over twelve
Councils (86% of respondents) directed that no testing is undertaken. Only two Councils
(14% of respondents) located in Queensland responded that when designing an in-situ

pavement tests are undertaken such as laboratory testing or in-situ testing.

In regard to the testing that is undertaken on gravel Low Volume Rural Road pavements
during the design process only two Councils (14% of respondents) responded indicating
that laboratory testing is undertaken, these two Councils were different Councils to the
ones that nominated that testing for an in-situ (earthen) road is undertaken. The

remaining twelve Councils (86% of respondents) indicated that no testing is undertaken.

All fourteen of the Councils surveyed indicated that pavement design software, such as
Circly which has the capability to undertake mechanistic design procedures is not
utilised in conjunction with the design of Low Volume Rural Road pavements. This
result indicates pavement designs on Low Volume Rural Roads are undertaken without
rigorous programming requirements and computations. This also means that the
mechanistic pavement design method is not used in conjunction with Low Volume

Rural Road pavements.
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7.5.3 Maintenance

Section three of the survey relates to the maintenance practises that are currently
undertaken for Low Volume Rural Roads in each municipality. Analysis of the results
indicated that a consistent approach to maintenance doesn’t occur nationally across all
of the surveyed Councils. Programmed maintenance is undertaken by seven Councils
(50% of respondents) and six Councils (42% of respondents) undertake maintenance on
an as required basis. One Council indicated that it undertakes maintenance as
programmed and also as needed which is the desirable practise. Programming
maintenance is a proactive approach, where undertaking maintenance as needed is a
reactive approach to maintenance. For the asset to be maintained in its desired condition
programmed maintenance is ideal where adequate funds are allocated. These funds
incorporate maintenance requirements programmed and as needed in case of an
unexpected pavement failures or events. Figure 7-8 below indicates the breakdown of

each State’s current maintenance practises.
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Figure 7-8:  Maintenance Practises undertaken by Councils in each State
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Undertaking maintenance is essential in satisfying the community requirements and
maintaining the asset. Only three Councils (21% of respondents) indicated that the
community have no influence on their decision to undertaken maintenance on a Low
Volume Rural Road. The remaining eleven Councils have indicated that community
complaints do influence Council’s planning and decision making to undertake
maintenance on local roads. Another reported common influence on maintenance
practises is traffic hazards, nine Councils (64% of respondents) indicated that this plays
a role in determining and prioritising what maintenance to undertake. Both of the above
criteria’s (community complaints and traffic hazards) should not be dictating
maintenance practises, as the maintenance should be undertaken to appease the
community and reduce traffic hazards rather than be undertaken after a problem or

incident has been identified.

Ten Councils (71% of respondents) indicated that scheduled maintenance planning and
requirements influences their decision to undertake maintenance. This is a desirable
outcome as planning for maintenance is an important measure in preserving the asset as

desired and minimising the risk of an incident occurring.

Only one Council (7% of respondents) indicated that they undertake maintenance to
spend funding. This highlights that funding is a major concern for local governments

and their maintenance practises.

Although the responses are similar between the Councils, no two Councils within each
State responded with identical results, indicating the maintenance is often interpreted to
have varying degrees of importance in various municipalities. This also highlights that
there is no set system implemented that incorporates maintenance practises for local

governments.

How the maintenance is undertaken signifies an aligned approached. All Councils
baring one (93% of respondents) highlighted that maintenance methods (extent and

requirements) are undertaken as directed on site. No testing or planning is undertaken as
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the site engineers are suitably experienced and qualified to provide the required

direction to rectify the problems.

When analysing what constitutes Council’s maintenance process, all Councils (100% of
respondents) that responded to the question indicated that grading of the pavement is
always associated with road maintenance. Eight Councils (57% of respondents)
indicated that material is added as part of the maintenance regime on a Low Volume
Rural Road. These two operations (grading and adding material) constitute 86% of the

total maintenance operations undertaken based on the survey results.

7.5.4 Construction

The surveyed Councils were questioned regarding what testing is undertaken during the
construction phase of an unsealed in-situ road. Ten Councils (71% of respondents)
indicated that no testing is undertaken during the construction of an unsealed in-situ
Low Volume Rural Road pavement. Four Councils (28% of respondents) indicated that
some testing is undertaken. These tests consisted of pavement material depth checks,
cross fall checks (string line) , in-situ compaction testing, in-situ moisture content
testing and visual inspections/ testing such as proof rolling with a water truck, to test for
any visual deformations within the pavement and looking at the quality of the in-situ

material used.

For gravel roads sealed or unsealed, a larger number of Councils indicated that testing is
undertaken compared to in-situ pavements. Seven Councils (50% of respondents)
indicated that testing is undertaken, and the remaining seven Councils (50% of
respondents) indicated that no testing is undertaken. Tests that were specified consisted
of testing and grading the imported materials from the suppliers, compaction testing,
subgrade testing (CBR), moisture content testing, pavement depth tests and cross fall

checks.
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For the construction of a Low Volume Rural Road, Councils indicated that only two
types of documentation exist. Seven Councils (50% of respondents) indicated that the
processes and methods undertaken are fully dictated on site by suitably qualified
personnel resulting in minimal documentation. The remaining Seven Councils (50% of
respondents) indicated the some documentation is provided to construct the Low
Volume Rural Road pavement however it is largely dictated on site by experience
personnel. No Council responded stating the construction of a Low Volume Rural Road
pavement requires a fully documented design including drawings, specifications and

reports.

The materials that are used for the construction of Low Volume Rural Road pavements
vary between Councils and localities. Nine Councils (64% of respondents) indicated that
onsite material is utilised in the construction of their Low Volume Rural Road
pavements. Where the onsite material is not of adequate quality or standard imported
natural gravels or crushed rocks are used. The remaining five Councils (36% of
respondents) indicated a mixture of important materials and crushed rocks constitute the

pavement materials used.

7.5.5 Environmental

All Councils excluding one Council (7% respondents) identified some environmental
concerns and issues that are considered in conjunction with the design, construction or
maintenance of Low Volume Rural Road pavements. Environmental considerations
were vegetation concerns, erosion and sedimentation control and drainage issues. Eight
Councils (57% respondents) noted that damage to roadside vegetation is a concern. Six
Councils (43% respondents) indicated that sediment and erosion control is of concern
when dealing with Low Volume Rural Road pavement operations. Other environmental
concerns that were identified were Pastoral requirements, Fauna and Flora and

maintaining watercourses.
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7.5.6 Other Comments
Serval Councils commented on general issues that they face, or highlighted interesting
facts that surround their current operation and practices in relation to Low Volume Rural

Road pavements. A summary is provided below:

The City of Port Lincoln Council indicated roads are predominated sealed. The length of
sealed verus unsealed is 160km of sealed roads and 11km of unsealed roads. Of the
unsealed roads approximately half are tracks that are rarely used and rarely maintained

and classified as low volume.

Latrobe Council indicated that ground conditions within the municipality are similar
therefore Council adopts standard design and construction methods. Site specific
requirements if anything untoward occurs on site, are addressed during the project

management process on site by experienced personnel.

The Coorong District Council classifies all roads under their control. This classification
shows what the desired lane carriageway width is and how often maintenance is

required for each particular road classification.

Toowoomba Regional Council is in the process of adopting a Quality Assurance (QA)
system. This will require testing/additional testing for projects, above what current
practises require. As part of this QA improvement process documentation (or additional

documentation) for the construction of roads will be required for future projects.

Toowoomba Regional Council is also considering the adoption of a Maintenance
Management System for their roads. This will be immediately implemented for Main
Roads Maintenance Works (RMPC — Road Maintenance Performance Contract). It is
envisaged that within three years this maintenance management system will be adopted
and implemented for all Council roads. This will result in going from an ad hoc or as

needs basis for maintenance to a planned maintenance program. This approach has been
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adopted by other Council’s around Australia. Some have already implemented
Maintenance Management Systems, but some Councils (including Toowoomba

Regional Council) are in the process of adopting and implementing such a system.

Whitsunday Regional Council manages 800km's of unsealed rural roads. Available
material from deco pits is used to maintain the rural roads. Clay materials play a large
part in holding the roads together however major damage can occur in the wet season.
Finding the right combination of materials is a balancing act and good results have been
found from mixing natural stone or aggregate to 40mm diameter with the deco in rural

re-sheeting applications. This is based on practical experience and in service testing.

7.6 Survey Conclusions

A summary of conclusions drawn from the survey are detailed below.

7.6.1 Council Roads

All Council’s within Australia have Low Volume Rural Road pavements under their
control. The survey has reinforced that there are greater lengths of rural roads compared
to urban roads in most municipalities throughout Australia. Rural Roads and Low
Volume Rural Roads constitute vast lengths of Council’s road network of these roads
the majority are unsealed, hence classified as Low Volume, however this varies
geographically between each Council and State. This indicates that the results obtained
from the Councils surveyed can be applied to constitute what methods and practises are
currently undertaken with Low Volume Rural roads due to the large lengths of rural

roads each Council controls, and their familiarity with these types of pavements.

The traffic volumes which constitute the cut off for a Low Volume Rural Road
pavement was consistent across the country as no respondents indicated a volume of
greater than 200 vehicles per day was acceptable for this classification of roadway.

Therefore 200 vpd is the cut off volume for a Low Volume Rural Road.

The results of the survey clearly indicate where an upgrade to a Low Volume Rural
Road pavement was determined to be undertaken the driving factors for upgrading are
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increased traffic volumes, community complaints, and traffic hazards. Both community
complaints and traffic hazards are as a result of poorly maintained or neglected
pavements. Increased traffic volumes are as a result of local zoning changes or
population growth and town planning issues. With a Low Volume Rural Road in service
the most important part to increasing the longevity of that asset is to conduct appropriate
and timely maintenance. This also requires ensuring that the roadway is catering to the
in-service traffic as designed and the traffic volumes don’t exceed the desired limits.
Councils which are governed by funding requirements often are at the mercy of cash
flow, hence maintenance practises are sacrificed. Upgrading a Low Volume Rural Road
would only occur if the road is in poor condition, if the community voices it concern, or
if there has been one or more incidents, traffic hazards or fatalities. The lack of funding
and prioritisation of the funding towards Low Volume Rural Road pavements reflects
the reasons why the community and traffic hazards are the driving force behind

maintenance being undertaken.

7.6.2 Guidelines, Specifications and Testing

Where a pavement design is undertaken, Council’s responses show there is not a
consistent approach in formalising the design process. Variation in the responses
indicates no set criteria or published guidelines are enforced or consistently referred to
when developing a Low Volume Rural Road pavement design as a result of no universal
standard existing. As a critical element of the pavement performance this approach
detrimentally impacts the functionality of the pavement, regardless of regular

maintenance provisions and correct construction methods.

Construction guidelines are also not consistently referenced and Councils which did not
reference design guidelines also didn’t reference construction guidelines. Numerous
Councils stated some construction guidelines are referenced however the inconsistency

of responses shows a lack of direct integration with guidelines.
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The survey results indicated that testing is generally not undertaken on Low Volume
Rural Road Pavements during the construction process, regardless of the type of

pavement.

In summary the results in Section One of the survey indicate the design, construction
and testing relating to Low Volume Rural Roads being undertaken on an ad-hoc basis
and not fully controlled and documented in accordance with any guidelines or best
practise methods. Each Council undertakes practises based on their own preconceived

methods rather in accordance with prescribed standards or practises.

7.6.3 Maintenance

In regard to the maintenance methods used, the survey indicated that maintenance is
either programmed or undertaken as needed, identifying all Council’s do undertake
maintenance and recognise the important of maintenance. However there is no
consistent method in dealing with maintenance. Traffic hazards and community
complaints regularly instigate unplanned maintenance to be undertaken, similar to the

reasons why a Low volume Rural Road gets upgraded.

The extent and type of maintenance to be undertaken shown through the responses in
the survey indicates that the maintenance is undertaken as directed on site. All responses
to the survey indicated an aligned approach highlighting this is the commonly adopted
practise. No documentation is produced for setting out and controlling the maintenance

to be undertaken.

The survey results also show that grading, and adding additional materials are the
common practises undertaken for maintaining a Low Volume Rural Road pavement.
The problem is that is there no evidence that a roller and water truck is used in
conjunction with the material replacement and grading which results in a poor standard
of rehabilitated pavement, where compaction is not achieved resulting in the wearing
course being susceptible to deterioration.
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7.6.4 Construction

The results of the construction section of the survey do show consistent approaches are
adopted. Testing is generally not undertaken on Low Volume Rural Road pavements;
however there is the rare occasion that testing is undertaken and it would consist of one
or more of the following tests, a string line test, moisture content tests, in-situ

compaction tests or proof rolling.

Complete documentation of Low Volume Rural Road pavements encompassing design
and construction is never undertaken in its entirety. If any documentation is produced it
is often lacking completeness and the voids in the documentation are filled by assuming
that it is acceptable practice for experienced on site personnel to provide direction on
site. This assumption often results in substandard and non durable pavements being

constructed, and the pavement not being fit for purpose as desired.

Materials used in the construction of the pavement for Low Volume Rural Roads
commonly consist of onsite material and readily available material, as indicated by the
majority of Councils in the survey responses. Imported materials are not preferred in the
construction of Low Volume Rural Road pavements because of the associated

transportation COsts.

The testing of a pavement is only undertaken on gravel pavements and not on in-situ or

earthen pavements during construction, as highlighted by the survey responses.

7.6.5 Environment

The survey responses highlight the environmental concerns are consistent regardless of
the pavements location. The common environmental concerns relating to Low Volume
Rural Road pavements are erosion and sedimentation control, damage to roadside

vegetation and stormwater drainage and / runoff issues.
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7.6.6 Summary

Conclusions drawn from the survey results indicate that due to the inconsistency and
varying nature of the responses Low Volume Rural Road pavements are not treated as
critical assets and often processes and procedures are missed, avoided, or not fully
undertaken due to a perception that Low Volume Rural Road pavements are not
important compared to other assets. This has resulted in the current approaches relating
to Low Volume Rural Road pavements not being consistent with reference material and
guidelines. This diversity between the prescribed guidelines and current practises are as
a result of numerous factors. The main factor is the misconception regarding the
importance of these Low Volume Rural Road pavements and ensuring adequate
compliance with guidelines. Budgetary issues and political pressures must not dictate if
the prescribed measures are undertaken on these pavements. A blasé approach to the
design, construction, maintenance and operation of these pavements has the potential to
increase the risk of a negative impact on the social, physical and environmental factors.
Undertaking a comprehensive process in relation to Low Volume Rural Road pavements

would reduce risk and provide a beneficial solution to all stakeholders.
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8 Recommendations

The best practise design guidelines have been summarised below from the survey results

and also published literature highlighting criteria to be considered.

8.1 Low Volume Rural Road Classification

Due to the varying functionality and numerous classifications of Low Volume Rural
Road’s, pavement designs should be based on the functionality of the individual roads
and their classification. The classification of roads allows for a more rigorous and
regulated design to be undertaken for each applicable situation. This breakdown will
also allow for regularity in approaches for designing outside of the prescribed
classifications. Each individual Council should adopt the prescribed classifications and
conform to the design, construction and maintenance guidelines as far as practical to
ensure consistency. A Low Volume Rural Road pavement should be closely designed in

coordination with the prescribed alignment requirements.

The cut-off values for traffic volumes (AADT) should be set at 200 inline with the
survey responses. All roads above this classification should not be classified as Low
Volume Rural Roads. They should be classified and treated as Rural Roads. Low
Volume Rural Roads should be broken down into sub classifications for example Track,

Access, Minor, and Major.

8.2 Pavement

Austroads “A Guide to the Design of New Pavements for Light Traffic” (APRG report
21) has been incorporated into the Austroads “Guide to Pavement Technology — Part 2:
Pavement Structural Design”. This should be referenced in the design to Low Volume
Rural Roads where Councils wish to validate the design approach. If a different design
which is non standard, the design should be aligned with the recommendations of the
Austroads Manual. This manual, state guidelines or published Council guidelines must

be enforced and referenced when designing a Low Volume Rural Road pavement.
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8.2.1 Traffic Volumes and Road Pavement Types

The design life of the pavement should be set at a 20 year maximum. This will allow for
the pavement to provide an adequate serviceability for a projected period of time, with
adequate maintenance provision. The longer the design life the greater the conservatism
to the pavement structure for the varying heavy vehicle volumes which may use the
road. Values for the design life of the pavement to be above 20 years are considered

excessive because of the functionality of a Low Volume Rural Road pavement.

Regarding Low Volume Rural Roads a classification of the breakdown of the road
hierarchy should be adopted to allow for greater certainty in the practices relating to

these roads. A suggested breakdown is shown below in Table 8-1:

Table 8-1 Low Volume Rural Road Hierarchy

Classification | Track Access Minor Major
AADT 0to 50 51 to 100 101 to 150 150 to 200
Type Class A Class B Class C Class D
ESA’s 1 x 1074 3x 107 8 x 10n4 1 x 1075

The above table should be used to provide a pavement design which would achieve the
best practice design solution. The ESA’s have been grouped based on a 20 year design
life with a 2% heavy vehicle traffic volume. The table above shows the roadway
classifications and the expected traffic volumes and the generic pavement type which
would be acceptable for each circumstance. A Type Class A pavement is an in-situ
material pavement structure. A Type Class B pavement is a single layer of gravel
material on a prepared in-situ subgrade. The gravel layers acts as the wearing course of
the pavement as well. A Type Class C pavement is a gravel base course with the
inclusion of a single sprayed seal surface to act as the wearing course. A Type Class D
pavement is a gravel pavement with a bituminous two coat sprayed seal or asphalt

wearing course.
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For Low Volume Rural Roads there is not a one stop solution that encompasses all
issues as numerous factors need to be considered. Generally a Track’s pavement
material may be in-situ material (earthen) with no gravel wearing course or formation as
the traffic volumes are low (Class A pavement). For an Access road an in-situ material
may be used, however the carriageway should be formed to provide a roadway cross
section. A gravel base course which acts as a wearing course is preferred for the
pavement due to the increase traffic volumes (Class B pavement). Minor and Major
roads a gravel wearing course and a seal (asphalt in extreme cases), (Class C and D
pavements) is required. Each type of treatment may be the most appropriate treatment

for any of the classifications of roads depending on the circumstances.

Where the geometry of the roadway is in steep or undulating terrain Class C and Class D
pavements should be considered to improve the safety of the roadway and to reduce the
risk to the road user, the operation, the maintenance and environmental factors. A spray
seal should be considered as the minimum acceptable wearing course treatment in such
situations. The inclusion of spray sealed and wearing courses should be considered

where there is a possibility of water ingress into the pavement.

Where traffic data changes, such as the percentage of heavy vehicles or seasonal change
to recreational or community events impact the traffic volumes the pavement design
adopted should be adjusted at the Local Government’s discretion, and reference made to
Austroads “Guide to Pavement Technology — Part 2: Pavement Structural Design”, for

applicable alternative design guidelines.

Figure 3-1 should be referenced when designing the pavement thickness for Low

Volume Rural Road granular pavement.

8.2.2 Subgrade

For an adequate design to be carried out sufficient preliminary investigation must be

undertaken on the subgrade material. CBR tests should be undertaken for Low Volume
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Rural Road pavements to be designed. Tests should be at approximately 50m centres

where no less than three tests must be undertaken for any length of road.

Where testing is unfeasible practical knowledge of the soil type within the region in
conjunction with previous pavements subgrades may be considered for estimating a
CBR value for a length of road in certain circumstances, based on adequate data and
experienced personal to conclude a sound judgement. The outcomes and assumptions

should be documented for future review and assessment.

8.2.3 Stabilised Pavements

Stabilised pavements may be used in areas of concern or where there is an economical
justification to using a stabilised material. Where a CBR value and poor soil conditions
are encountered, or where low quality material is to be incorporated into the pavement
structure, stabilising agents should be investigated as a solution to improve the strength

of the pavement structure.

8.2.4 Materials

Materials should be of the highest quality that can be sourced within the local area,
where substitute or substandard materials are used justification is required. This may be
based on economical reasons or past experience where certain materials are able to
function as desired and provide an acceptable solution. Where materials are not easily
sourced Figure 3-2 should be reference to help assist in the design assumptions. The
assumptions should be documented to allow for future reference and review once the

pavement has been in-service.

8.2.5 Recycled Materials

Recycled materials may be substituted in the pavement structure subject to the Local
Governments approval. Council’s should endeavour to undertaken trial pavements with
the inclusion of recycled materials to test their feasibility, before adopting this process.
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Councils should investigate and trial pavements as soon as possible as there are

substantial benefits in using recycled materials and promoting sustainable practises.

8.2.6 Drainage

Due to the potential ingress of moisture to the subgrade and potential changes in volume
in expansive soils and the moistures potential to weaken unbound materials
consideration of the pavement solution and adequate surface drainage provision is
required. Drainage should be considered in the design procedure of the pavement and
minimum design criteria for drainage should be set at a minimum 10 year Average
Recurrence Interval (ARI) event. This would require cross drainage structures such as
culverts and road side channels to adequately covey a 10 year ARI storm. Water and
temperature have a major effect on pavement performance. Temperature directly affects
the performance of seals, asphalt and concrete, and water directly affects the
performance of unbound granular pavements and subgrade. Water can also affect
asphalt. Knowledge of environmental conditions is essential for the design, construction

and maintenance of pavements

Subsurface drainage should not be considered in the design of Low Volume Rural Road

Pavements.

Where the roadway transverses a floodplain or watercourse, a floodway may be
incorporated into the design. The floodway must incorporate adequate design to ensure
the time of closure and time of submergence will not adversely impact the surrounding
community, industry or road users. Isolation of communities should be avoided where

feasible.

8.2.7 Life Cycle Costing

Life cycle costing analysis should be undertaken for each pavement design to help
determine the most economical solution for the pavement for the duration of it’s life
span.
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8.3 Construction

The construction of the pavement, inclusive of the construction methods and
machinery used should be of the highest standard that can be readily sourced and
utilised. Testing should be undertaken during the construction processes. Tests should
consist of proof rolls to ensure adequate compaction is achieved. String lines to ensure
the geometry of the roadway is acceptable and CBR testing to ensure adequate
compaction and water content has been achieved during the construction process. These

tests should be undertaken regardless of the pavement materials used.

8.4 Maintenance

A large amount of Low Volume Rural Roads are in service in all States of Australia.

Maintenance should be programmed for each classification of road. The maintenance
period and funding required should vary based on the road classification. Unsealed
pavements will require routine visual inspections at shorter intervals than sealed
pavements. Re profiling and physical maintenance practices should be undertaken as
planned to suit the pavements condition and geographical location. Severe road
deformation or pavement failures should be addressed as soon as possible. Table 5-1
and 5-2 provide clear directions on maintenance defects and measures to address these

defects that should be adhered to.

8.4.1 Scheduled Maintenance
Schedule maintenance should be programmed to suit the pavements requirements and
allow for seasonal adjustments and budgetary funds. Road management systems should

be developed to allow for successful maintenance planning and resourcing requirements.
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8.4.2 Unscheduled Maintenance
Funding should be allocated to allow for unscheduled maintenance as natural disasters
and unforseen events can always occur and have a detrimental impact on the road

network.

8.4.2.1 Reliability
Load related distress for Low Volume Rural Road pavements generally doesn’t occur as

there is a greater chance that distress relating to environmental factors commonly
necessitates pavement rehabilitation requirements. Defects such as pavement failures,
potholes, blockage of drainage channels, loose gravel, shoving, coarse texture,
corrugations and rutting can all be identified and therefore planned to be rectified

through regular visual inspection.

8.5 Environmental Considerations

The environmental considerations should be accounted for in the design, construction
and maintenance of Low Volume Rural Road pavements. Clearing should be limited to
the minimum allowable footprint to not adversely impact the existing vegetation. Waste
materials from the development of the Low Volume Rural Road pavement should be
reduced. Contaminated runoff must be sufficiently conveyed to nominated points of
discharge only in environmentally sensitive areas should containment and pollutant
removal be considered. Dust should be minimised during and after construction with the
construction methods used and the material selection of the wearing course. Stormwater
should be conveyed and discharged at nominated points to not adversely impact the
surrounding environment. Applicable cultural heritage, flora and fauna, and
contaminated land surveys should be undertaken prior to the design. Adequate erosion
and sedimentation measures should be installed during the construction of the

pavement.
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Table 8-2 Summary of Key Criteria

Classification | Track Access Minor Major

AADT 0to 50 51 to 100 101 to 150 150 to 200

Type Class A Class B Class C Class D

ESA’s 1x10M 3x 10M 8 x 1004 1 x 1075

Pavement In-situ Gravel / In-situ Gravel / Sealed | Gravel Sealed

Type / unsealed

Pavement Varies Varies / 100mm | 100mm 100mm

Thickness

(min)

Maintenance Visual Visual Visual Visual Inspection
Inspection / 6 Inspection / 6 Inspection / 3 /3 mth

Programmed mth mth mth

(Minimum

Requirement)

Maintenance Immediately Immediately Immediately Immediately
after an event after an event after an event after an event

(Other)

Construction CBR Testing CBR Testing CBR Testing CBR Testing

Testing Proof Roll Proof Roll Proof Roll

String Line String Line

Drainage 20 year ARI 20 year ARI 20 year ARI 20 year ARI
immunity immunity immunity immunity
Adequate cross | Adequate cross | Adequate cross | Adequate cross
fall to allow free | fall to allow fall to allow free | fall to allow free
drainage surface | free drainage drainage surface | drainage surface

surface

Environmental | All departmental | All All All departmental
Surveys departmental departmental Surveys
Erosion and Surveys Surveys Erosion and
Sedimentation Erosion and Erosion and Sedimentation
Control Sedimentation Sedimentation Control
Minimise Control Control Minimise
Disturbance Minimise Minimise Disturbance

Disturbance Disturbance
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9 Conclusion

This research has identified the methodology for the pavement designs and associated
practises have been undertaken with different approaches in relation to Low Volume
Rural Roads. The devised survey was successfully applied to numerous Councils. The
results from the survey clearly indicate the intent of Council’s is to design in accordance
with National and State guidelines however the designs and practises undertaken are not
in accordance with the required documentation and intent because of limitations placed
on the Councils and external factors such as budgets, material availability or
construction processes to name a few. The recommended approach to adhere strictly to
National or State guidelines which are founded on previous research, is not occurring.
Often these prescribed methods are onerous and to broad for the practical situations that
Local Governments encounter. For situations which are outside of the recommended
criteria it is diligent to align the approach to the prescribed practises as close as practical
to ensure the status quo is achieved. While it is impractical to apply universal guidelines
to all Councils and pavements due to the number of variables such as varying climatic
and geographical influences in each municipality, the fundamental methodology and

approach should change to improve the consistency between approaches.

A single solution to Low Volume Rural Road pavement cannot be concluded as a
pavement consists of numerous elements which integrate together resulting in a unique
structure. No signal direction or specification can achieve a conclusive design,
construction, maintenance or operational outcome relating to a Low Volume Rural Road
pavement. A change in any one component impacts the resulting outcome. As such, this
research has provided a rational basis for comparing the varying design, construction
and maintenance individual elements. In addition each component has been critically
evaluated highlighting the key criteria to be considered in conjunction with a Low

Volume Rural Road pavement.
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The design, construction and maintenance of Low Volume Rural Road pavements were
broken down into numerous individual segregated but interrelated elements. For each

element, a conclusion on ‘best practice’ was achieved.
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10 Further Work

During this study, information on Low Volume Rural Road pavements was found to be
vague, conflicting and often ambiguous. This was reflected in the survey responses in
which Local Councils provided aligned responses for some items and varying responses
for other items. It also became evident that the same Councils provided different
responses to the same questions. Therefore, some recommendations for further research

become evident.

The survey sent to Councils was sufficient for a preliminary investigation into the
current practices relating to Low Volume Rural Road pavements only. The survey that
has been used as part of this project provides a sound overview of the practises that
relate to Low Volume Rural Road pavements but lacks specific details. The survey
should be applied to the Northern Territory and Western Australia as there is many rural
communities and Low Volume Rural Road pavements located throughout these States.
A failure of this survey and project is that it doesn’t include any information in relation

to the two above mentioned States.

A more detailed survey should be applied to the relevant Councils requesting further
information on the design procedures. This additional survey should be compiled to
address more detailed processes with Low Volume Rural Road pavements. This survey
should aim to investigate the actual length of each type of Low Volume Rural Road
pavements within each municipality. The reasons behind the traffic volume cut offs for
classifying Low Volume Rural Roads and the differences with the classifications and
how this information is integrated with the pavement material selection type, the
alignment criteria and assumed properties for the pavement design, maintenance and
construction methods. The additional survey should also request information relating to
the current schedule of maintenance that is undertaken. For example, if maintenance is
undertaken quarterly, bi annually, or annually, and also if maintenance programming is

undertaken and which department is responsible for the programming.
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These additional survey responses would assist in providing direction for the
development of standalone national or state guidelines relating to design, construction,
maintenance and environmental concerns for Low Volume Rural Road pavements. The
additional survey should also only be applied on a state by state basis as due to the wide
geographic coverage of the survey undertaken in this project accurate results and
findings were often hard to determine. By limiting any further surveys to each State this
would assist in providing more accurate and detailed findings where results would be

easier to compare, interpret and analyse.

An expression of interest from Councils could be sort to allow the Councils to
participate in reviewing and applying the proposed documentation relating to Low
Volume Rural Roads to allow for adequate review and troubleshooting of the

recommended best practice procedures.
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FOR:

TOPIC:

SUPERVISORS:

ENROLMENT:

PROJECT AIM:

PROGRAMME:

AGREED:

16 3,200

University of Southern Queensland

FACULTY OF ENGINEERING AND SURVEYING

ENG 4111/4112 Research Project
PROJECT SPECIFICATION

Ashley ZANETTI

INVESTIGATION OF PAVEMENT DESIGN FOR LOW VOLUME RURAL
ROADS

Ron Ayers

ENG4111 - S1, D, 2010,
ENG4112 - 81, D, 2010,

Investigate the rural pavement design approaches used within Australia and
investigate the maintenance and environmental problems that result from rural road
pavement defects.

(Issue A, 3 March 2010)

1. Research the background information relating to low volume, rural pavements
within Australia and overseas, with particular attention to:

Pavement design methods proposed and used;

Pavement materials used;

Pavement construction and maintenance methods used,

Environmental problems associated with construction and operation of

these roads, and

e. Previous surveys of rural pavement design and operation.

2. Devise and trial a survey instrument to gain information from rural councils
within Australia

3. Apply the survey to a minimum of 6 relevant councils in at least 3 Australian
states.

4. Analyse the survey results and determine the scope of design, construction,
maintenance and operational techniques being utilized across the surveyed
councils.

5. Compare the survey results with the reviewed published literature and determine
a set of guidelines for Australian best practice in regard to pavement design,
construction and maintenance of low volume rural roads.

6. Present information and results in normal written and oral formats.

o op

As time permits

7. Investigate as a result of poor pavement design or maintenance the safety
hazards of a rural road

(Student) 3 (Supervisors)
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Below is a list of low cost surfacing options and their attributes.

Stone Paving

Description Natural stones measuring no more than 20 to 30 cm are laid on a 5 cm
sand/gravel bed with the top surface set to the final cross-fall. The
large stones are set with the wider face to the bottom. Empty spaces
are filled with smaller stones and firmly wedged into place.
Compaction is carried out with a vibrating pedestrian roller.

Uses [JSurface for low-traffic roads
[1Base for urban roads
[1Base for low-traffic roads

Characteristics [JLabour-based construction method
[JUse of locally occurring materials
[JEase of maintenance

Traffic [JFor low-volume roads as surface
[JAll traffic categories as a base

Cost Comparable with gravel surfacing if stones can be sourced locally

Life Stone paving can have a very long life if maintained properly .Stones

broken out of the pavement or damaged edges should be replaced
immediately in order to avoid costly repairs

Clay or Concrete Brick Paving

Description Burnt clay or concrete brick (200 x 100 x 80 mm approximately) laid
on a thin layer of sand or base
Uses Surface for low-traffic roads, especially short sections
[JSurface for urban roads, where speeds are below 50 km/h
Characteristics [JLabour-based construction method
[JHigh load-carrying capacity
[JReusable surfacing and can have high local resources component
[JEase of maintenance
Traffic For low volume as surface for short sections
[JFrom residential streets to heavy industrial application
Cost Competitive with asphalt concrete in Europe where labour costs are
high. Potential for significant cost savings in developing countries.
Life Initial life 20 years and more, reusable bricks and blocks

Bituminous Surface Dressing

Description A thin film of bitumen applied mechanically or by hand onto the road
surface and covered with a layer of stone chipping, then lightly rolled.

Uses [JSurface for low-traffic roads and for short sections
[1Surface for urban roads

Characteristics Permits labour-based construction method
[JProvides durable dust-free running surface
[JProvides waterproof pavement seal and arrests surface deterioration
[1Allows for ease of maintenance

Traffic Can be used for all traffic categories

Cost Inexpensive: typically 25% of the cost of an asphalt concrete
surfacing.

Life Typically five to 15 years in a tropical environment

(Source: Lebo, & Schelling(2000))
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List of Local Government Councils that had the survey sent to them.

Stat | Council Contact Position Email Phone

e

WA | Cockburn Simon Lee | Road Hierarchy and | simon@cockburn.wa.gov.au (08) 9411

Classification 3544

WA | Shire of Geoffrey | Principal Works worksadmin @brookton.wa.gov.au 0428 972
Brookton’s | Froward. Supervisor 968

VIC | Mansfield Phil Managing Engineer | phil.alexander @mansfield.vic.gov.au | (03) 57758
Shire Alexander 550

VIC | Loddon David A Municipal Building | dturner@loddon.vic.gov.au (03) 5494
Shire Turner Surveyor 1200
Council

VIC | Hepburn Richard Executive Engineer | rrussell@hepburn.vic.gov.au (03) 5348
Shire Russell 1633
Council

TAS | Brighton Heath Municipal Engineer | Heath @brighton.tas.gov.au (03) 6268

Macpherso 7018
n

SA Kingston Bob Bates | Manager Works & bbates @kingstondc.sa.gov.au (08) 8767
Engineering 2033
Services
SA Flinder David Works Manager dbs @frc.sa.gov.au (08) 8646
Range Smith 6638
Council
SA Pinnaroo Peter Works Manager wm@southernmallee.sa.gov.au (08) 8576

Brouihill 3744

SA Wattle David Manager - Assets & | david.mosel @wattlerange.sa.gov.au (08)
Range Mosel Engineering 87330901
Council Services

SA DC of Damian Works Manager damianw @dclep.sa.gov.au (08) 8676
Lower Eyre | Windsor 2106
Peninsula
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District Tom Works Manager worksmanager] @loxtonwaikerie.sa.g | (08) 8584
Council of Murch

Loxton

Waikerie

QLD | Barcoo Michael Works Manager worksmanager @barcoo.qld.gov.au (07) 4658
Brown 6912

QLD | Townsville | David Manager Design david.hore @townsville.qld.gov.au 07) 4727
City Council | Hore Office 9000

NS Ballina Wes Project Engineer 02)
w Shire Johnstone 6686 1229
Council

Highlighted cells indicate the Councils that responded to the survey.
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Low Yolume Rural Roads Survey

Council Roads
1) What approximate percentages of council’s roads are rural?

1 0-20% 021-40%  [141-60% O61-80% O 81-100%

2) What approximate percentage of councils unsealed rural roads are constructed of
locally available sub grade (in situ) material?

1 0-20% O21-40% O41-60% 0O61-80% O 81-100%

3) What approximate percentage of councils unsealed rural roads are constructed of
gravel material?

O 0- 20% 021-40%  O41-60%  [061-80% L B1-100%

4) What average annual daily traffic (AADT) figure is used for classifying a low
volume rural road?

=50 051 -100  ©O101-200 00201 -1000 071001 - 2000 O Other

5) What normally constituents couneils decision to upgrade an existing low volume
rural road?

[0 increased traffic volumes [ community complaints [ traffic hazard
[1 need to spend funding

Guidelines and Specifications
6) Inregard to rural road pavements what documentation does council reference for:

Construction ;
Mﬂinmce: L e R N N N N Y

7} When upgrading an unsealed road to a sealed road the design documentation is?

L not undertaken (maintenance crews know what to do)
1 done on site as directed by the superintendent
O fully documented by the design team with specifications and drawings

8) What testing is predominantly undertaken for the design of unsealed in situ rural
roads?

[ Nil

[ In situ testing (e.g. beam deflections)
[ laboratory testing (e.g. CBR)
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9) What testing is predominantly undertaken for the design of unsealed gravel road?

11 Nil
O In situ testing (e.g. beam deflections)
0 laboratory testing (e.z. CBR)

10) Does council model the low volume rural road pavements using programs such as
circly / APSDS?

[ Yes Always
[ Sometimes
[ Mewver

Maintenance
11} Is maintenance of low volume rural roads programmed in a yearly maintenance
program or is maintenance performed on an “as needed” basis?

0 programmed
[ as needed

12) What normally constitutes councils decision to maintain an existing low volume
rural road?

[ scheduled maintenance
U community complaints
0 traffic hazard

LI need to spend funding

13) How is maintenance undertaken?

[] as directed on site
[ testing and planning before work starts

14) What does the maintenance of a low volume rural road generally consist of?

[ road is graded

O additional material is added to existing formation

71 existing material removed, subgrade improvement works undertaken and gravel / in
situ material is laid and compacted.

Construction
15) What testing is undertaken during the construction of unsealed in situ rural roads?

B R R R T R R R I I i T R R R R e p——
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16) What testing is undertaken during the construction of unsealed gravel rural road?

T e el e B R R R R BB e

17) Is construction of a low volume rural road generally?

O fully documented
0 documented to some extent but largely dictated by on site personnel
0 almost fully dictated by on site personnel

18) What materials generally constitute the road pavement?

[lon site material [l imported natural gravel O imported crushed rock
Clother.......c.ccovvvnenn

Environmental
19) What are the major environmental considerations for construction of a low

volume rural road in your area?

20) Are there any other final comments you wish to make about the design,
construction and maintenance of low volume rural roads in your area?

FRAEEEEE AR TR R B R B B R RS R R B SRR R S a ek d B B e el B R R

B R PRy &% * *
- * ~ &
- =
- . - -

Contact

Couneil:
Name:
Position:
Mobile:
Work: SU— N, | S——————
Email: | coccssnnanmieanei
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Mitchell Shire Council (Victoria)

Low Volame Rurnl Roads Sorvey

Council Roads
1) Wit approxinsate percetitapes of counel]™s poads abe oaral?
O - 20% 0 20- 404 O 41- 50854 ﬂ(;:I-HI'.I'ﬁ'i: O B1=-100%

2) What approximate percenlaee of counals unsealed rural noasds ane constrocked of
locally available sub grade (in situ} matesial?

O - 200 O21- 407 [ 41-60% H){ﬁ-ﬂﬂﬁ O BI-1008%

3} What approximate percentage of councils unscaled rural rosds are constructed of
. gravel material 7

[1 0 20% O21- 4 DC4l-60%  061-80% H’IBI-IEI-III'?-'E-

4) What average annual dasly traffic (AADT) figure is usad for clnssifving a low
volume rural road?

D-:Sﬂﬁ';l-ll[lﬂ C10l-200  C2001-1000 O 1001 - 2000 0 Other

31 What normally constiteents councils decizion to upgrede an existing low volusms
maral o ?

Erli.ru.'rlu-uml traffic volumes 0 community complaints [0 truffic hazard
[ me=sd to spend fanding

yuidelines and Specifications
G} Inregard to rurl rosd povements what documentation does council reference for:

Consroction >_'_'L';ipe.m1q """"" "" A Baade Mencal 26 edvhon.

Maintenanee;

T When wpgrading an unsealsd ropd to a sealed rosd the design documentation is?

[ nat vnderaken {maintenance crews know what to do)
O game om sie & direcled by the superintendent
fully docurmentsd by the design team with apoecifications and drawings

&) What testing is predominanily underiaken for the design of unsealed in st rucal
roadsT

'ﬁfﬁlil

L Is sitw tesiong (eug. beam dellections)
[ Iaboratory testing {e.g. CBR)

Page E-123





%) What teating 1s predominantly undertaien for the desagzn of unsenled pravel soad?

O Mil
Trj:n st testing {e.g. bsam deflections)
= laboratory testing {z.g. CBR)

L) Dhois coumeal madel the Lo volume tuml rosd pavements using programs such as
cirely / APRDSY?

C Yes Alwnys
[ Soamciimes
EVET

Mainienance
[1) 1s maintenanes of lew vohmme nural roads progremmed in 8 vearly maintenance
prograg of 18 masntenance pecformed oo an "ns necded” basis?

Fr{m['_*a::uu..ﬂ

L 5 meeded

12} What normally constitules councils decision to maintsin an exigting low valume
rural rand?

Er"r'-a-zhl:du]l:l:l A
l.?f-:mmuni[:.- camplaings
[ 1=afTic kpzard

O need to apend [usiding

135 Hoow ig malnfenance andertakon?

s directed o site
| tisiing, and plarmimg befons wiork s2arts

4] What divess the maintenance of a low valume rusal roml generally consist of?
t/r::-a-:l ks praced
L sdditiona] matenial & sdded to existing farmation

:_l mni:'lg_:n?h:_'ri_al remaved, subyrade improvement wocks underiaken aad gravel / in
suiu maberinl is [aid ard compached,

Comstruction
13} What tesling is undertaken during the constuction of unsezled in sin rural roeds?
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L4} Whal lesime 5 arideriaken during the coenstruction of unsenlsd] gruve] moml roaed?

17} I constraction of & Low volume roral resd: geiscrally?

L fully decamented

[ docomenied o soma exient ot Torgelv dickated by o sjte personnel

¥ alioat Fully dictatcd by on site persoinmel

18] What materiale penetally constitute (e road pavement?

Iou site marerial L imported nataral gravel R imporied crushed rock

i'flll-'ln:.rlrn.uﬁll
197 What are the major coviroamestal congiderations for consructon of 4 low

wilume rﬂ:;nmd in your area?

20 Ave theee any otbser final cominents vou wish Lo make showt the desizn,
consnection and mmaintensnes of low valpme roml moeds in voar ansa”?

Conlmel
Coamneil;

|
; TMehed
?:t:::a t'?-&-ﬂ.nm . .Eﬁrﬂbrz'&mﬂﬂr Ercjmﬁg{”_

Position: e e
Munhile: .

Work:
F.munil:

...... -Esaffl;l‘“m e 1 ) I
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Yarriambiack Shire Council (Victoria)

Low Valame Rural Roads Survey

Comngil KEagils

Ly ‘What approximate poreaiages of coarcil s rorda are rural?
- 200 O21-40% C41-60% O61-80% H'fl-]l'.r:'l%

2 What agpraximane percentage of councils unsealed rural reads are eonstrocted of
lcally available suh grade {io silu) matecial?

=
[0 =20 O20-400  041-6l% W el-80% L B1-10d0%,

b What approximare perceatage of councils unscalsd rucal roads are constmuceed of

arweel moseral?
[ = 205 '—é’l- A% [D4l-al% CA1-8% L EL- 1061

Ay Whal average anseal daily traffie (AAXT) Ggure i used for classifying o ke
volums ural ropd?

ﬂ/:ﬁfl Lo -1 107 2060 7200 - 1000 T 0T - 2000 1 {ther

5y Whal normally constituerds councils decizion to upgrsde an existing low voldume

mural road?

Ei/nm:'nbb.:::l inffie wolumes [ cammuniiy comptainta 2 waffic hazard
[0 need o spend funding

Couidelines and Specificationg

ot 1o regard o el poad paveressnis wha decamentation dess coumell sefienence for
Design: ... Mk, ﬁ"ll"’:'"ﬂ-""&'}'-‘ ............ .
Comsdruction: ... e, TR
Telairdenmmes: e i

11 Wihen upgrading an unsealed road 108 sealed road the design documeniatian is?

I not urdertaken [maintenancs orews know whink 1ooda)
;ﬁplm i st a8 dinssted by the superinssmndei

ully ibocumented by Uhe desigm leam wilth specifications and drveeinus

B) What tesding is predominanily undertaken e the design of unscalod in st mral
rapds?

e

O o situ festing (eg. beam deflections)
I labaratary wesing (o CRR)
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£y What teating is predomivantly undertaken for the desipn of unsealed gravel road?
whil

71 I witu testing (e.2. beam dellections)

| labarntory testing (e CRE

141} Dpas cowmcil maddel dhe lomy vohamss miral resd povemeants using progroms suchoas
circly f AFSDEY

U Yios Always
| Mamelmnes

H'ﬁﬂ"r (=3

Mlainicnnnoe
11115 meiniznance af lew volume rurol reads programmed in g :.-'q:g_':'ll_.-' Ml nkennnce
frograin of 15 malimierEnes perforned on an “as pesded™ baais?

Ic./gmgranuumi
as necdad

121 Whast nusmnally carslilutes councils decision ki iaanlain an exisling ke volume
rural rand?

f.fr';:hr.ljul-r:;l mainlennnos
U commuity complaints
I irmdtic hozanl

L e we spoend funding
131 How s maimienones underiaken?

E(i:. directed mn site
0 testing and planning belore swark starts

|43 Whar docs the mairtenance of 8 low veluene rueal resd gererally corsist of?

ru";:'-aﬂ i5 graded

L additional maleral 15 added G exisling foemation

L existing manterinl removed, subgrads improverent wosks undertaken and pravel £ in
it matsrial 15 lald aad compocted,

L oms tinm

15) 'l.}';lel !Ealim: 18 undertaken during the congtraction of unsealed i i rural roads?
...... g = PP
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L] "What testing is underiaken daring 1he constrection pf unsesaled pravel ruml roed?

MERE
L7} 13 conatuetion of a low velvmes rural roed gererally?
Cifudly decumended

)eumended o somne extent bul largely dictated by o slte persorme]
i almest fully dicrpded by on site persormel

L&} What materials penemlly constitole the rad pavernent?

I'ITIF;'Ilj.*:i'.E rnkzarial F’f::plﬂluﬁ mumt] gravel 1 ampned erushed rock

Enviranmital

1%} Whal are the may: L||.l.-|:n.|||.1r.p.:||L-u] cotigiderations fos coratruction of & low
wpdyme: rural roed § g_,.--*u* m-a?[ _|%:|l

“T'Hﬁ'r:,ll.-: .............. AR T 1-.'.‘;&:;5"-'-

2 Are there any olber (el comements vou wish o make about the design.
congimuction and maintennnes of low velume roral roads in vaur prea?

Cinimet L

Coungil: “‘T'w*r?.k..l-.m. u,.-a: {n et

Name: .liFl-""'"f“ ........ !’.‘J-‘J*E"‘-'

Title: L LS R L!‘]I o &hf““*--'“*f
Posltfons o

Yohale: CLCERTT R l;'”_:','.:,_,.-:_

Wark:

£ |.||'I'-L o = LA AL

Enuail: L‘_-ll.p-'l.l.],T_:_‘f_f:L;] ﬁ‘_‘:_l!"‘:-—_]-i:uh [— i
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City of Port Lincoln (Tasmania)
Low Volume Rural Roads Survey

Council Roads
1) What approximate percentages of council’s roads are rural?

10- 20% 121- 40% 141- 60% 161-80% 181-100%

2) What approximate percentage of councils unsealed rural roads are constructed of locally
available sub grade (in situ) material?

10- 20% 121- 40% 141- 60% 161-80% 181-100%

3) What approximate percentage of councils unsealed rural roads are constructed of gravel
material?

10- 20% 121- 40% 141- 60% 161-80% 181-100%

4) What average annual daily traffic (AADT) figure is used for classifying a low volume rural
road?

<50 151-100 i101-200 7201 -1000 11001 -2000 iOther
5) What normally constituents councils decision to upgrade an existing low volume rural road?
tincreased traffic volumes {community complaints  traffic hazard

tneed to spend funding

Guidelines and Specifications
6) Inregard to rural road pavements what documentation does council reference for:

D SIgN:

CONSITUCION 1 e e

MaintenanCe: i

7) When upgrading an unsealed road to a sealed road the design documentation is?

tnot undertaken (maintenance crews know what to do)

tdone on site as directed by the superintendent

tfully documented by the design team with specifications and drawings

8) What testing is predominantly undertaken for the design of unsealed in situ rural roads?
Nil

tIn situ testing (e.g. beam deflections)
flaboratory testing (e.g. CBR)

9) What testing is predominantly undertaken for the design of unsealed gravel road?
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i Nil
tIn situ testing (e.g. beam deflections)
flaboratory testing (e.g. CBR)

10) Does council model the low volume rural road pavements using programs such as circly /
APSDS?

tYes Always
tSometimes
tNever

Maintenance
11) Is maintenance of low volume rural roads programmed in a yearly maintenance program or
is maintenance performed on an “as needed” basis?

fprogrammed
tas needed

12) What normally constitutes councils decision to maintain an existing low volume rural road?

tscheduled maintenance
tcommunity complaints
itraffic hazard

tneed to spend funding

13) How is maintenance undertaken?

tas directed on site
ttesting and planning before work starts

14) What does the maintenance of a low volume rural road generally consist of?

troad is graded

tadditional material is added to existing formation

texisting material removed, subgrade improvement works undertaken and gravel / in situ
material is laid and compacted.

Construction
15) What testing is undertaken during the construction of unsealed in situ rural roads?

17) Is construction of a low volume rural road generally?

fully documented
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tdocumented to some extent but largely dictated by on site personnel
talmost fully dictated by on site personnel

18) What materials generally constitute the road pavement?

jon site material timported natural gravel timported crushed rock

Environmental

19) What are the major environmental considerations for construction of a low volume rural
road in your area?

20) Are there any other final comments you wish to make about the design, construction and
maintenance of low volume rural roads in your area?
......................................................................................................... Councils roads
are predominately sealed .160km sealed and 11km unsealed. Of the unsealed half are tracks
that are rarely

U1 Yo PP PP PPEPPPPRR
Contact Craig Matena

Council: City of Port Lincoln.........c.cooooiiiiinn,

Name: ...

Title: Operations manager...............................

Position: ...

Mobile: 0427215903..........ccccviieaeane.

Work: 0886212322............cccvenieeane.

Email: 0886212399..........ccccvenieennn.

Page E-131





Latrobe Council(Tasmania)

Low Volune Bural Roads Survey

Council Roads
1) What approximate perceniages of council's roads are ruml? 'ﬂtd‘- '=.I'--'-|-.-t.r"|: .-1,4,::.-'! e | gad

0= Hi% 1201-d% [0 4]1- 60% ‘-/gl@ | BE-100%,

1y What approximade peroentage of councils unsealed rural roads are comstruscted of
loeally svailable suh grade (in situ) nateddal?

2 0- Mk 1 21- 4y 41- 608 CRl-B0% OOEL-100%

3y What approximate pereentage of councils unscaled rural reads are constrnscled of

Lravel materal?
DD 20% 0 21- 40% 41- 6% ] -8 R1-100%

-'H Whal average annual daily raffic (AADT] figure is used for classifying a low

| vulumn rural rond? Pes3 L — L5pa v
h",.-'-:-r "Ef' ? Upaeateel Collechor Koeds - ¢150 w00
<50 081 -100  0101-200 7201 - 1000 © 1001 - 20000 Other
81 What normally comstitaents councils decision to upgrade an existing bow volume
raral road?
'r-'"rlrrcrtased traffic volumes !rI‘Mmmu.n:il].' comnplaings traffic hazard
" need o spend funding

Gruidelines and Speciflications
41 Inregard do rural rogd pavements what documentation dees councill reference for:

Design:
Comstruction
Maintenaneces

hum

T) When wpgrading an unsealed rosd o n sealed road the design docinmentaiion s

;rpu undertaken [maintenance crews know wheat 1o do)
divnie om shte &3 disected by the supermbendent
7 fally documented by the desipn team with specifications amd drawings

&) What testing is predominantly underinken for the desdgn of wnsealed in situ rural
roads?

s il

| In sibg testing (&g, beam deflections)
Lahorstory lesting (e, CHIRR)
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9) What testing is predoninantly undertaken for the design of ensealed gravel road?

<Nl
In gilu testing (eup. beam deflections)
2 baborsiory testing ez, CBR)

10) Do eoniscil model the b volume rurl roed pavements using proegrams such as
circly / APSDET

L] Yes Always

E:Jrrminm I"_:-F-.-I:'L:Hﬂ-"- assesimaaks |

11] 1s mainbenance of low volame reral roads programimed in 4 yeady madmensance
pragram o is mairtennnes performed on an as needed” basig?

Ee"'fpmg.rmm:d
[0 as needed

12) What nonmally constitutes councils decision to maimtnin an exisiing low volame
rural road?

& scheduled maintenance
[ eommunaly complainls
[l traffic hazard

O meed 1o sperd farding

133 How 15 mnimbenanocs unidertaken™

W38 directed an site
testing and planning Before work stars

14} What desss the maintenance of a low volume maral road generally consist of?

o rond is graded = Sesamne, | :

FFadditenal material is added b existing formation - v ; e half it -
_ existing material remioved, subgrade impeovement works anderizken and E.Zm in

situ material is laid and compacted.

Copsrruction
15) What !mfilu,:is wﬁmmuﬁgﬂh u;:linu['_l_ttu of unssaled in st naral roads?
P .{.1:':4-' vk Ty 53 A A U S N =
T &J‘Ll ,FL ....... R S .
s snnns I P .4 -:.-:’rn.ﬁ.chtﬂfm g ek i.....ﬂa::ﬂ.—-'!-:ﬁ.{.-fj.-
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16} Whal testing is undertaken during the con of unsealed gravel roral road?
.......... |;;'.d_-:~..' *ﬁ.wi

17} s constraction of a lew volume rural rosd genecally?
I fally documented
docunsented 1o some extent but largely dictated by on site personnel
[ aimenst fully dictated by on site personnel
I 8] What materials gensrally constifute the road pavement?
_on site material imported narural gravel  RoAmported crushed rock

Emvirammenial
19] What are the major envirenmental considerations for constroction of a low

valume road i wouyr area’? i :

e SR .é‘nTFﬁ... ﬁ ...... ﬁles.mﬁg m,.....ﬁﬂh%ﬁﬂ_.,..
simnEa 1 Ly PP, et i T T R S el e
: ' ol N bl T

200 Are there any other final comments you wish In make abut lh: -l:h:sign.
i:-:rul:n.l.L1||:|r|. d mainteninee of low volpme fls |_|1 ].-
Griendegl . L@ ﬂﬂlﬁ Mr;ﬁm

TR | R -;.l.'p m:-ﬂt- ;
mﬁﬁt mn’.!‘lrim'rﬂ i'tf.m ¥

i), A, 's.qr-r.:,x H’-u.: o,
fﬁfd%m ..... eAna s -:'..,l‘!.?_,. W .;;..ﬂ.:
o 6 ....HmW]T....Ef‘E-:ﬁ-ﬁE .......................................

gz::,:l;: Latrobe. ':-ﬂ‘-’f't‘-'-J |I

- L L Confiator

Posithom: .. ......oivrrsisrrrrnnnnnns

Mabile:

“":-rl-'.l 4"[.:3"_':,'&,.4-1| L':'EE .......

Email: J:.Elﬁ-!:ﬂb!é ...... L]r-i'-ﬁ _I:J.:*'-" e
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Central Coast Council (Tasmania)
Low Volume Rural Roads Survey

Council Roads
7) What approximate percentages of council’s roads are rural?

61-80%

8) What approximate percentage of councils unsealed rural roads are constructed of locally
available sub grade (in situ) material?

0- 20%

9) What approximate percentage of councils unsealed rural roads are constructed of gravel
material?

81-100%

10) What average annual daily traffic (AADT) figure is used for classifying a low volume rural
road?

101 - 200
11) What normally constituents councils decision to upgrade an existing low volume rural road?

increased traffic volumes community complaints traffic hazard

tnheed-to-spend-funding

Guidelines and Specifications
12) In regard to rural road pavements what documentation does council reference for:

Design: Austroads Guides, ARRB unsealed road manual
Construction : Austroads Guides, ARRB unsealed road manual
Maintenance: Austroads Guides, ARRB unsealed road manual

7) When upgrading an unsealed road to a sealed road the design documentation is?
tnotundertaken-{maintenance-crews-know-whatio-do}——

tfully documented by the design team with specifications and drawings

8) What testing is predominantly undertaken for the design of unsealed in situ rural roads?
1 Nil

9) What testing is predominantly undertaken for the design of unsealed gravel road?
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T Nil
Has . o ofloct

10) Does council model the low volume rural road pavements using programs such as circly /
APSDS?

HesAlways———
tSometimes
tNever

Maintenance
11) Is maintenance of low volume rural roads programmed in a yearly maintenance program or
is maintenance performed on an “as needed” basis?

fprogrammed

tas-needed
12) What normally constitutes councils decision to maintain an existing low volume rural road?

tscheduled maintenance

! 4 lai

traffic- hazard-
tneedio-spend-funding

13) How is maintenance undertaken?

tas directed on site

“Hesting-and-planning-before-work-starts——

14) What does the maintenance of a low volume rural road generally consist of?

froad is graded
tadditional materia

| is added to existing formation

Construction
15) What testing is undertaken during the construction of unsealed in situ rural roads?
PP

16) What testing is undertaken during the construction of unsealed gravel rural road?
Gravel products have been tested at quarry

17) Is construction of a low volume rural road generally?
(Assume reconstruction)

fully documented———————
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18) What materials generally constitute the road pavement?

on-site-material timported natural gravel timported crushed rock

nthar

A4 LI~ B

Environmental

19) What are the major environmental considerations for construction of a low volume rural
road in your area?

Drainage

20) Are there any other final comments you wish to make about the design, construction and
maintenance of low volume rural roads in your area?

Contact

Council: Central Coast Council, Tasmania
Name: Paul Breaden

Title: Mr

Position: Engineering Group Leader

Mobile: 0418 143368

Work: 03 64298985

Email: paul.breaden@centralcoast.tas.gov.au
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Tumby Bay Council (South Australia)
Low Volume Rural Roads Survey

Council Roads
13) What approximate percentages of council’s roads are rural?

10- 20% 121- 40% 141- 60% 161-80% x 81-100%

14) What approximate percentage of councils unsealed rural roads are constructed of locally
available sub grade (in situ) material?

10- 20% 121- 40% 141- 60% 161-80% x 81-100%

15) What approximate percentage of councils unsealed rural roads are constructed of gravel
material?

10- 20% 121- 40% 141- 60% 161-80% x 81-100%

16) What average annual daily traffic (AADT) figure is used for classifying a low volume rural
road?

x <50 151 -100 1101 -200 7201 -1000 11001 -2000 tOther
17) What normally constituents councils decision to upgrade an existing low volume rural road?

x increased traffic volumes x community complaints x traffic hazard
tneed to spend funding

Guidelines and Specifications
18) In regard to rural road pavements what documentation does council reference for:

Design: Ausroads Guide to Rural Road Design..........coccoveiiinenee
Construction : AS ADOVE ..o
Maintenance: NONE. . s

7) When upgrading an unsealed road to a sealed road the design documentation is?

tnot undertaken (maintenance crews know what to do)
X done on site as directed by the superintendent
X (Some) fully documented by the design team with specifications and drawings

8) What testing is predominantly undertaken for the design of unsealed in situ rural roads?
x Nil

tIn situ testing (e.g. beam deflections)
tlaboratory testing (e.g. CBR)

9) What testing is predominantly undertaken for the design of unsealed gravel road?

xNil
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tIn situ testing (e.g. beam deflections)
flaboratory testing (e.g. CBR)

10) Does council model the low volume rural road pavements using programs such as circly /
APSDS?

iYes Always
tSometimes
x Never

Maintenance

11) Is maintenance of low volume rural roads programmed in a yearly maintenance program or
is maintenance performed on an “as needed” basis?

fprogrammed
X as needed

12) What normally constitutes councils decision to maintain an existing low volume rural road?

tscheduled maintenance
X community complaints
x traffic hazard

tneed to spend funding

13) How is maintenance undertaken?

x as directed on site
ftesting and planning before work starts

14) What does the maintenance of a low volume rural road generally consist of?

x road is graded

x additional material is added to existing formation

texisting material removed, subgrade improvement works undertaken and gravel / in situ
material is laid and compacted.

Construction
15) What testing is undertaken during the construction of unsealed in situ rural roads?

17) Is construction of a low volume rural road generally?

fully documented
tdocumented to some extent but largely dictated by on site personnel
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x almost fully dictated by on site personnel

18) What materials generally constitute the road pavement?

X on site material timported natural gravel timported crushed rock

Environmental
19) What are the major environmental considerations for construction of a low volume rural
road in your area?

20) Are there any other final comments you wish to make about the design, construction and
maintenance of low volume rural roads in your area?

Contact

Council:

Name:
Title:

Position:

Mobile:
Work:
Email:

DC Tumby Bay.......ccoeeveiiienaannn.
Darren Zechner .......ccccoooeviiiiiinnn,
Works Manager..............c.ccoceeieenenne
0427882074.........cceveeeeeaaan.
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Coorong District Council (South Australia)
Low Volume Rural Roads Survey

Council Roads
19) What approximate percentages of council’s roads are rural?

10- 20% 121- 40% 141- 60% 161-80% x 81-100%

20) What approximate percentage of councils unsealed rural roads are constructed of locally
available sub grade (in situ) material?

10- 20% 121- 40% 141- 60% 161-80% x 81-100%

21) What approximate percentage of councils unsealed rural roads are constructed of gravel
material?

10- 20% 121- 40% 141- 60% 61-80% x 81-100%

22) What average annual daily traffic (AADT) figure is used for classifying a low volume rural
road?

X <50151 - 100 1101 -200 7201 -1000 11001 -2000 tOther
23) What normally constituents councils decision to upgrade an existing low volume rural road?

X increased traffic volumes x community complaints x traffic hazard
tneed to spend funding

Guidelines and Specifications
24) In regard to rural road pavements what documentation does council reference for:

DESIgN: e
Construction : ...When resheeting we work on putting 180mm of material on.

MaintenanCe: oo

7) When upgrading an unsealed road to a sealed road the design documentation is?

tnot undertaken (maintenance crews know what to do)

X done on site as directed by the superintendent

tfully documented by the design team with specifications and drawings

8) What testing is predominantly undertaken for the design of unsealed in situ rural roads?
X Nil

tIn situ testing (e.g. beam deflections)
flaboratory testing (e.g. CBR)

9) What testing is predominantly undertaken for the design of unsealed gravel road?
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x Nil
tIn situ testing (e.g. beam deflections)
tlaboratory testing (e.g. CBR)

10) Does council model the low volume rural road pavements using programs such as circly /
APSDS?

tYes Always
tSometimes
X Never

Maintenance
11) Is maintenance of low volume rural roads programmed in a yearly maintenance program or
is maintenance performed on an “as needed” basis?

X programmed
tas needed

12) What normally constitutes councils decision to maintain an existing low volume rural road?

X scheduled maintenance
X community complaints
X traffic hazard

tneed to spend funding

13) How is maintenance undertaken?

X as directed on site
ttesting and planning before work starts

14) What does the maintenance of a low volume rural road generally consist of?

froad is graded

tadditional material is added to existing formation

texisting material removed, subgrade improvement works undertaken and gravel / in situ
material is laid and compacted.

Construction
15) What testing is undertaken during the construction of unsealed in situ rural roads?
We look at the quality of rubble we are using.

17) Is construction of a low volume rural road generally?

fully documented
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tdocumented to some extent but largely dictated by on site personnel
X almost fully dictated by on site personnel

18) What materials generally constitute the road pavement?
Local Rubble

X on site material timported natural gravel timported crushed rock

Environmental

19) What are the major environmental considerations for construction of a low volume rural
road in your area?

...... Trees and the possible sand drift in the sandy areas

20) Are there any other final comments you wish to make about the design, construction and
maintenance of low volume rural roads in your area?

...All our roads have classification which shows what width the road to be constructed and how
often it shall be graded

Contact

Council: ...Coorong District Council...........ccccooeeiianne.
Name: RonDowns............c.ccociiiiiieinne.

Title: Rural Road Supervisor................c..c..ooooee.
Position: .JAsabove.........ooii

Mobile: ... 0428321193.....cciiiiieean.

Work: ... 85723611 ...

Email: ...rdowns@co0rong.sa.gov.au........c.eueneeneenannnn.
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Mt Isa Shire Council (Queensland)

Low Volume Rural Roads Survey

Council Roads
25) What approximate percentages of council’s roads are rural?

10- 20% 121- 40% 141- 60% X 61-80% 181-100%

26) What approximate percentage of councils unsealed rural roads are constructed of locally
available sub grade (in situ) material?

10- 20% 121- 40% 141- 60% 161-80% X 81-100%

27) What approximate percentage of councils unsealed rural roads are constructed of gravel
material?

10- 20% 121- 40% X41-60% 161-80% 181-100%

28) What average annual daily traffic (AADT) figure is used for classifying a low volume rural
road?

<60 X51-100 1101-200 1201-1000 11001 -2000 fOther
29) What normally constituents councils decision to upgrade an existing low volume rural road?

X increased traffic volumes X community complaints X traffic hazard
tneed to spend funding

Guidelines and Specifications
30) In regard to rural road pavements what documentation does council reference for:

Design: Nil (Normally done on site as design resources including available funding is low)
Construction : Based on typical Main Roads Specifications and Industry Standards.
Maintenance: Governed by Budgets available

7) When upgrading an unsealed road to a sealed road the design documentation is?

X not undertaken (maintenance crews know what to do)

X done on site as directed by the superintendent

tfully documented by the design team with specifications and drawings

8) What testing is predominantly undertaken for the design of unsealed in situ rural roads?
X Nil

tIn situ testing (e.g. beam deflections)
flaboratory testing (e.g. CBR)

9) What testing is predominantly undertaken for the design of unsealed gravel road?
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1 Nil
tIn situ testing (e.g. beam deflections)
X laboratory testing (e.g. CBR)

10) Does council model the low volume rural road pavements using programs such as circly /
APSDS?

tYes Always
tSometimes
X Never

Maintenance
11) Is maintenance of low volume rural roads programmed in a yearly maintenance program or
is maintenance performed on an “as needed” basis?

X programmed (Budget pending)
fas needed

12) What normally constitutes councils decision to maintain an existing low volume rural road?

X scheduled maintenance
X community complaints
X traffic hazard

tneed to spend funding

13) How is maintenance undertaken?

X as directed on site with (depending on roads strategic value) some testing and planning
before work starts

14) What does the maintenance of a low volume rural road generally consist of?

X road is graded

X additional material is added to existing formation (where needed & funds permit)
texisting material removed, subgrade improvement works undertaken and gravel / in situ
material is laid and compacted.

Construction
15) What testing is undertaken during the construction of unsealed in situ rural roads?
In situ moisture content for mixing

16) What testing is undertaken during the construction of unsealed gravel rural road?
In situ moisture content for mixing
Compaction testing

17) Is construction of a low volume rural road generally?

fully documented
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X documented to some extent but largely dictated by on site personnel
talmost fully dictated by on site personnel

18) What materials generally constitute the road pavement?

X on site material timported natural gravel timported crushed rock

Environmental

19) What are the major environmental considerations for construction of a low volume rural
road in your area?

Erosion

Water supply permits & access & availability of water for construction (ensuring that works are
not competing with pastoral requirements - especially in a time of drought)

Cultural Heritage

20) Are there any other final comments you wish to make about the design, construction and
maintenance of low volume rural roads in your area?

Contact

Council: Mount Isa City Council
Name: E. Cianetti

Title: Mr

Position: Director Egineering Services
Mobile: ...
Work: 07 47473200

Email: city@mountisa.qgld.gov.au
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Toowoomba Regional Council (Queensland)
Low Volume Rural Roads Survey

Council Roads
31) What approximate percentages of council’s roads are rural?

10- 20% 121- 40% 141- 60% X 61-80% 181-100%

32) What approximate percentage of councils unsealed rural roads are constructed of locally
available sub grade (in situ) material?

X 0- 20% 121- 40% 141- 60% 161-80% 181-100%

33) What approximate percentage of councils unsealed rural roads are constructed of gravel
material?

10- 20% 121- 40% 141- 60% 161-80% X 81-100%

34) What average annual daily traffic (AADT) figure is used for classifying a low volume rural
road?

X <50 151 -100 101 -200 7201 -1000 11001 -2000 iOther
35) What normally constituents councils decision to upgrade an existing low volume rural road?
Xiincreased traffic volumes Xicommunity complaints ttraffic hazard

tneed to spend funding

Guidelines and Specifications
36) In regard to rural road pavements what documentation does council reference for:

Design: ARRB/AUSROADS Local roads manual

CONS UG ON & e
MainteNaANCE: e

7) When upgrading an unsealed road to a sealed road the design documentation is?

tnot undertaken (maintenance crews know what to do)

tdone on site as directed by the superintendent

x fully documented by the design team with specifications and drawings

8) What testing is predominantly undertaken for the design of unsealed in situ rural roads?
X Nil

tIn situ testing (e.g. beam deflections)
tlaboratory testing (e.g. CBR)

9) What testing is predominantly undertaken for the design of unsealed gravel road?
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x Nil
tIn situ testing (e.g. beam deflections)
flaboratory testing (e.g. CBR)

10) Does council model the low volume rural road pavements using programs such as circly /
APSDS?

iYes Always
tSometimes
Xt Never

Maintenance
11) Is maintenance of low volume rural roads programmed in a yearly maintenance program or
is maintenance performed on an “as needed” basis?

X programmed
X as needed

12) What normally constitutes councils decision to maintain an existing low volume rural road?

xi scheduled maintenance
Xt community complaints
ttraffic hazard

tneed to spend funding

13) How is maintenance undertaken?

X as directed on site
ftesting and planning before work starts

14) What does the maintenance of a low volume rural road generally consist of?

X road is graded

tadditional material is added to existing formation

texisting material removed, subgrade improvement works undertaken and gravel / in situ
material is laid and compacted.

Construction
15) What testing is undertaken during the construction of unsealed in situ rural roads?
.................. DUl e e aaaan

17) Is construction of a low volume rural road generally?
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fully documented
tdocumented to some extent but largely dictated by on site personnel
xt almost fully dictated by on site personnel

18) What materials generally constitute the road pavement?

jon site material xiimported natural gravel xiimported crushed rock

Environmental

19) What are the major environmental considerations for construction of a low volume rural
road in your area?

.Fauna/
stormwater

20) Are there any other final comments you wish to make about the design, construction and
maintenance of low volume rural roads in your area?

Contact

Council: Toowoomba Regional  ...............................
Name: Chris Rubie ...............................
Title: Mr. ...
Position: Manager Const. & Maint. - District
Mobile: 0418967625 ...............................
Work: 46911388  ..............cooiiiin.l
Email: chris.rubie@toowoombarc.qid.gov.au
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Gympie Regional Council (Queensland)

Lew Volume Hural Roads Survey

Coumcil Raosids
Iy What approimage pereentages of council's ronds are rural?

O 0 24 J21-40% O d4l=-80%  C161-80% "i"i{l-l{h:l'ﬁi

2y What approximate pereentage of councils unsealed nural roads are constructed of
locally available suh grude (i silu) matenal?

9{3}% 2= A0 Jdl=-600c T 61-8f - B L

33 What ppproximate percentage of councils unsealed rural roads are constructed of
gravel material?

1 0- 24 J21-40% O 41-60% O al-R0%4 ‘ﬁ{l’;-lﬂﬂﬁ

4y What average annual dailv traffie (AADT) figure is used for classifving a low
volume rural ropd?

0 <50 D’gq-ﬂ}l} 0101 - 200 0201 - 1008 T 1000 - 2000 0 Other

53 What pormally constifuents councils decision to upgrade an existing low volume
rural rond?

JJ{ sed traffic volumes "_"rl:ummurul.}' complaints [riraffic hazard
f"ﬁmd to spend funding

5] ificntioms
61 In regard 1o nural road p.n'.-'o:q'n-:m.'s. what documentation does councal referenss for:
Design:
Canstruction :
Bladmlenamoes:
71 When upgrading an unsealed rond 1o a sealed road the design documentation is?

J not underinken {maintenance crews know what 1o do)
cme on site as directed byt superintendsnt
fully documented by the design team with specafications and drawings

£1 What testing is predominantly undertaken for the design of unsealed in situ naral

roads”

d
.‘J’Eﬂaiiu testing (e.g. beam deflectioms)
7 lnboratory testing (e.g. CBR)
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0% What vesting 13 predomaisantly undertaken for the design of unsealed pravel roasd ¥

e

I mitw festing (e g beam deflections)
7 lnbaratory testing (e.g. CBR)

10} Dines council mode] the low volume rural resd pavements uwsing programs such as
cirely | APS[HSY

1 Yes Always

gﬁr::im

Mauintenance
11} Is maintenance af lew volume iral roades programmed in a yearly minintenance
prograsm oF is maintenance performed on an “as needed” basis?

.‘Tf/prugr.tl'rhﬂﬁi
0 as needed

12) What nosmally constituies councils decision to mamtaimn an existing low volume
rural road?

ﬁ::l'u:du}:d mnintenance

1‘I.li|J-|;:|1'rr|:||.l1|.1]r comiplaints
traftic h
[0 meed 1o spend funding

13} How iz mainienance underinken?

J:J;.éx directed on site

testing and planning before work starts

14) What does the maintenance of a bow volume rural road generally consist of?
{mm is graded

EIIufl:lil'u:]rrd meaterial is added 1o existing formation

existing material remnoved, subgrade improvement works undertaken and gravel £ in
situ margrial is laid and compacted.

Construction
1%) Wha l-l::;lrng is undl:rl.ﬂk-ﬂl during the constraction of uns=aled in situ rueal roads?T
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16} What testing is undertaken during the construction of unsealed gravel rural road?

I 7} Is construcison of a low volume raral rosd genernlly?

O dogumented
documented 1o some extent but largsly dictated by on site personnel
L1 almost fully dictated by an site persannel

18} What materials generally constinwte the road pavemem?

iﬁ’ﬁm-: miaterial )'i'm/p:nrt-nd natural gravel ﬂ-'anJp:}Hmi crushed rock
Jother oo

tal
19 What are the major environmental considerations for construction of a low

2001 Are there any other final commenis you wish o make about the design,
constraction and maimtenance of low volume rural ronds inoyouwr area”

Contact . - . P
Ellllnlii]: {':#'.f‘*’c"f IM iﬂ

N ] = Y

e LK o
Positom: ... NPT TTTTITIE

Mubile: Y U

Work:r ... S

Emallz: ... 1‘-? .....................
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Locker Valley Regional Council (Queensland)

Low Volume Rural Reads Sarvey

Conuneil Rasids
17 What approsimate percendapes of council's rosds are ool 7

OO C20-40% D 4i-6% D GL-B0%  wRI-100%

2} What appreximate perceniuge of councils unsealed rusal roads are constracted of
bocally available sub grade (in afiu) material?

T0-20% W4 O41-60%  CELEI% 1 EL-100%

3} Whst upprusimede parosntape of councils ursealod roml ronds are constructed of
gravel material?

0 & 209 I 21-40%4  J41-af% ?‘E]-ﬂ[l'% O #1-100,

4) Wil averaye annaal daily raffic (AALT) Ggare is used for classifying a low
volumes rural road?

[ =50 fﬁl-fﬂﬂ O 101 -20e0 17207 = TOH O 04 - 2000 0 Chiber

31 Whaut normally eonstitaensts councils decision e upgrode an existing low velume
rura] o ?

#increnssd trafiie vilwoes i"'"unmnu:linr complnints o traftic haard
L mesd v sped funding

Liwidelines and Specificaliong

Dhessiygn; ﬁf o Bdaudy nWﬁfﬂw‘; fﬂ-r‘r Lripe Aol

Cemsruction : A m‘.-..ﬂln.?.t.f ..... sk

hainbenance: I e PP o E e e
71 W hen upgrading an unscaled road 1o a sealed rand the design decamestation 157

- i underiaken (maintenanee crows kaow whal Lo da)
7 done on gite as direciad by the superiniendend
y decumented by the desipe team with gpcificetions and drwinzs

) What testing is predominantly underaken for the design of vnsesled in gty pural
Tancle?

n"ilil
1 I gitu testing {e . beam deflectiong)
P labormory testing (2.5, CHR)
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2 What testing 15 preslominant]y undertaken fee the design of urseabed gravel mad7

i’.’l‘-«l:il

L In situ teating (e.g. beam deflectons)
1 labomtary testng (eg. CHR)

1y Dhoes coumeil mode! the low volame naral rosd pavenssls using programs sach =3
cirgly £ AFSLI37

| Yes A.I'urn:,'a
1 Some s
iever

Maintenance
113 I= mainterance of low valume roral reads programmed in 2 yesrly mainenmee

pregmm of i3 malntenases perforsed o an “as needed™ busia

M programined
ag pded

12) What sormally cometitutes cosncils decision to mointzin on existing low volums
rural roml?

WJM mdinlenuroce
oammunity complainds

W traffic barard
1 meed o ypend fimding

13} Hows 15 minlenamee andertzaien?

H"";a direcbed on site
[ testingr end planmdarg hefore work stans

14)] Whut does the mainbenarc: of & low volumes rsal road gemsrally consist af
ﬂuzd i graded
[ additioneal material s added to eaisthig mralxn

[ existng msterial removed, suhprade improvement works undestaken and grave! ! in
siha material is laid and comspacted.

Cunstruetion
15} What testing iz underiaken during the construction of unsesled in situ noral rands?
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| &) What testing ks andertaien during the constractiom of vmsealed pravel rural oad?

17y 1s comstructsen of o ks volume noaral road gemerally?
[y dosumented
docurnertesd fo some aoewt bot Largely ddcladed by om side personoel
L almost fly distated by on site persaonmz]
18 ‘Whiat neslersals genemlly constifuie the toed prvement?
[lom gite matcrial O irnparcted matural gmovel H};m;l{:rt:::l croshied rock

Enmvirimmeniul
19 What nre the maojor eovirommentsl congiderstione far constnastion of o lew

volams fuwral oosd in pour ares?

200 Are there any oiher final commenls you wish 1 make about the desipn,
comgiruetion and maintenance of low yolume red roads novoor arca?

L onimct
Cnumneil:
N
Title:
Position: .
Mlnhile: .

Work: &gmﬁ'_‘ij,ﬁ;.f .......

Fmail; | ol _.g.l';r-'-ﬁ-_.;_ l"-l-'"r‘jﬂ s B
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Toowoomba Regional Council (Queensland)
Low Volume Rural Roads Survey

Council Roads
37) What approximate percentages of council’s roads are rural?

10- 20% 121- 40% ©41-60% 161-80% 181-100%

38) What approximate percentage of councils unsealed rural roads are constructed of locally
available sub grade (in situ) material?

10- 20% © 21-40% 141- 60% 161-80% 181-100%

39) What approximate percentage of councils unsealed rural roads are constructed of gravel
material?

10- 20% 121- 40% 141- 60% © 61-80% 181-100%

40) What average annual daily traffic (AADT) figure is used for classifying a low volume rural
road?

<60 151-100 © 101-200 7201-1000 71001 -2000 iOther
41) What normally constituents councils decision to upgrade an existing low volume rural road?
© increased traffic volumes tcommunity complaints ttraffic hazard

tneed to spend funding

Guidelines and Specifications
42) In regard to rural road pavements what documentation does council reference for:

Design: Main Roads Pavement Design Manuals & Austroads Pavement Design
Manuals (including for Light/low Traffic)

Construction : Main Roads Specifications, Council QA system

Maintenance: Main Roads RMPC manual

7) When upgrading an unsealed road to a sealed road the design documentation is?

tnot undertaken (maintenance crews know what to do)

© done on site as directed by the superintendent

© fully documented by the design team with specifications and drawings
(depending on the job, could be either of these or a mix of them)

8) What testing is predominantly undertaken for the design of unsealed in situ rural roads?
© Nil

tIn situ testing (e.g. beam deflections)
tlaboratory testing (e.g. CBR)
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9) What testing is predominantly undertaken for the design of unsealed gravel road?

© Nil (but if large jobs, we will undertake some basic testing)
tIn situ testing (e.g. beam deflections)
tlaboratory testing (e.g. CBR)

10) Does council model the low volume rural road pavements using programs such as circly /
APSDS?

tYes Always
tSometimes
©-Never

Maintenance

11) Is maintenance of low volume rural roads programmed in a yearly maintenance program or
is maintenance performed on an “as needed” basis?

fprogrammed
©-as needed

12) What normally constitutes councils decision to maintain an existing low volume rural road?

tscheduled maintenance

© community complaints
© traffic hazard

tneed to spend funding

13) How is maintenance undertaken?

© as directed on site
ftesting and planning before work starts

14) What does the maintenance of a low volume rural road generally consist of?

© road is graded

© additional material is added to existing formation

texisting material removed, subgrade improvement works undertaken and gravel / in situ
material is laid and compacted.

Construction
15) What testing is undertaken during the construction of unsealed in situ rural roads?
Nil

16) What testing is undertaken during the construction of unsealed gravel rural road?
Depends on size of job. Could include CBR, compaction, grading curve, and occasionally
moisture content

17) Is construction of a low volume rural road generally?
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fully documented
tdocumented to some extent but largely dictated by on site personnel
© almost fully dictated by on site personnel (but bigger jobs have some documentation)

18) What materials generally constitute the road pavement?

jon site material © imported natural gravel fimported crushed rock

Environmental

19) What are the major environmental considerations for construction of a low volume rural
road in your area?

Soil & erosion control, table drains/drainage, minimal impact on surrounding vegetation. No
detailed environmental impacts undertaken unless known to be a highly environmentally
sensitive area.

20) Are there any other final comments you wish to make about the design, construction and
maintenance of low volume rural roads in your area?

We are in the process of adopting a QA (quality assurance) system right at the moment
(currently being rolled out). This will require testing/additional testing for jobs than what we are
currently doing. Also, will require some documentation (or additional documentation) for
construction of roads.

We are also currently considering the adoption of a Maintenance Management System for our
roads at Council. | assume that this will be almost immediately implemented for Main Roads
maintenance works (RMPC — Road Maintenance Performance Contract). And | assume that in
the next 3 years we will be adopting and implementing a Maintenance Management System for
all council roads — this will mean we will be going from “ad hoc” or needs basis (and also
rotational maintenance still done in some areas) for maintenance to a planned maintenance
program.

Councils around Australia seem to be going in this same direction. Some have already
implemented Maintenance Management Systems, but some Councils (including Toowoomba
Regional Council) are in the process currently of adopting and implementing such a system.

Contact

Council: Toowoomba Regional Council

Name: Nadia lves

Title:

Position: Principal Engineer South West (Construction and Maintenance Section of
Engineering Services)

Mobile: 0408 799 087

Work: 07 4619 8016

Email: nadia.ives@toowoombarc.gld.gov.au
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Whitsunday Regional Council (Queensland)

Low YValume Fural Roads Survey

Cooncil Bonds
Iy What approximate percerages of couneil's rosds are nural®

0- 25 21- 40 41- il 6] -804 811007

2} What approximate perceniage of couneils unsenled rural roads are constrociad of
krcally availahle sub prade {in situ) material®

#
0- Hita 21- 474 C 41- alfs & ] =B RE-1007%
PorosPoaely S A=

3 What approsmiate percenfage of councils unsealed ruml romds are constructed of
grivel material?  PEco 1% MET  tomf DERED TYEealL GEAvE L

[ 201%% V'H;l-dm-i 41- il fi]-80% RI- 100

4) What average armual daily trffic (AADT) figure is used for elassifyving o ow
volume rural road?

r
<5y [ 51 - 1e .,-"'.|1_|.|_ - 20HE 201 - 1{HE} L01 = 2000 Other

51 What normally corstituents councils decision 1o upgrade an exstmg ko volume
rural rol?

increassd tmilic valhimes ""'fmrnnwniry' complainks 'U/l’r:a.fﬁ[: hnzard
need to spend fanding

Guidelines snd Specifications
Ay I orezard 1o roral foad pavements whal documeation does council relerence for:

AUVSECADRS [ ARiN Eadpg

DIENINE. | iRt tobels ot b o s s s e SR i
Conglruction AN ESADS | INTERASAL  STAN DEDs
Maintenance: B o e e e n s

T When upprading an ursealed road o & sesled rosd the desten documentation 157

v/_;:n:ﬂ andeitaken (maintenamos crews Know whal 1o do)
done on sibe as directsd by the superintendent
v ully documented by the design team with specificataons and drawings

By What testing is predomimantly undertaken for the design of unseabed 0 situ Tumal
Toads?

Ml
[ =itu testing (e, beam deflections)
W laboratary testing {e.g. CBR)
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91 What testing is predominant by usdertaken for the despn of unsealad gravel road?

Nl
O In situ testing (e.y. beam deflections)
laboratary festing {e.g. CHR})

Ly Does council modeld the low volume rural road pavemants using progeans swch a8
carcly / APFSDST

Yes Always
metimes
Y

Muintenance
1171 1 mamnteianes: of low volame roral roads programmed m a yearly mambenznee
program or is maintenance performed on an “as nesded™ basisT

& a5 neaded ll,-".mn.;:-i- e A e ACTATIE D PR TEL-T R

121 What normally constitules councils decizion to mainiam an exsEling low volame
rural romd ?

ll.,.';",.l'-ﬂ:nrmn-ﬁg_

%‘h&dulﬂ'd mainfenance e &
¥ community comglainis ]
:’l)raﬂ“m hazard T

need to spend finding =gl

131 How = mainienance underiaken?

¥ as directed on site
testing arwl plasnang befire work slarts

14) What does Uhe mambenance of a low volame rural moad genemlly consest of7

ffuadisgradui e EJ@

# additional material is added 1o existing formation
« guisting material removed. subgrade mprovement works undertaken and gravel / in
sitw materiol is Inid and compacted, (Pvey e Aemles; sETond)

frin X
e X

Consirmciion
15} What testing is undertnken during the construction of unsealed in siu noral roads?
SR AT it  FEST AR o Fodl A AL S D g Ty fRoeied

THis eS| Do a8 VISME | vscgcren) eF 8
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16) Whar [cﬁﬁimdﬁnﬂm during the construction of umsealed gravel naral road?

ITh Bs constructon of a bw volume rural mosd generally? fl.-'r-.-';!ﬁ!&.la?ﬂ "';I

fully documented
v documentad to some extent but largely dictated by on site personnel
alinost fully dsctated by on site personnel

18 What materials generally constitute the road pavement?

"!-"'Ejulle raierial ‘.-‘fr ¥ {ural L Ci od crushed rock
NMM -m -------- m ﬁn rl:“ﬂ;' u-u Iw

W

19} What are the major environmental considerations fior construction of a low E W-II
volume rural road in vour areq? (Adera 8 EFHAF PF BwisTitdl GNISEACEE g o B

£ AerD  DAMALE T WESETATION By M Acwneeul BT

"._n:'__.ﬁ-'-":r--:'lﬂ-: e A c’#l‘-‘-’:’ﬂﬂ‘ﬁifw&r.r—i CnarBiE ' ST SR AT et ety |

200} Are there any other final comments you wish 1o make about the design,

consiruction and maintenance of kw volume tﬂml roads i your area?
+ wRL Adsace e poera oo Bl LT (ga?” o,

-.':.?FF I“H:;. .::. [NERER H:_::-.:qlllnu:ri;_ir.l:l‘hr.“ [T P %.;....;.;ﬁi.#.ﬁ:{ﬁ IHE‘-}

TR aRE  soe kg T HEpre o ESmp g e AP S AL AT

“F-'ﬁ::n A H it TR "TEgT Al 4 ExfuSaje & Ams Frfoa P o T

Plog Fle cOETAMS T8 13 Aw@e  SueTadlE  CTHEM  armoes .

LAY FLAYs A eAtias AET e docpuvg THE | riedo  Taetuer

Porlinde —mpe e .,;:-r:-#"i-.q.:.q.'u R NP Fy S P . TR o
ey Adel bl GAENE G T [="TE N 8 gy R by iy TEAE e TR
THE 15 A SlANGAY G AT, peeP GfEcers meas BEEN Foune

Canfact e AV E  pATLRae  STeedE e

Council: “*""“.':’;3" WK SEonA coicn efs AR e DA T

¥liﬂl:l‘ WiE  CEce | wsed v Geta CESHEFTIL
e R T R g
Mahile: OMIE T BT .

Work: T W TEICeST

Emnil: RS :?"ﬁ'—ghﬂﬂl,{f;—li'?‘;’#%;#+ ?-‘f'i'rj e Bur,
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Bland Shire Council (New South Wales)

Ly Walunse iHural Hoads le'lﬁb'_ll'

Conngil Ronds

17 What approximate percentnpes of council®s roads are naral?
L D= 2 Ll 3 0= % LA |- &R 0 62-A0% _-l'fi-]-l]ﬂﬁ

2y What approximate percentuge of councils ansenled raral roads are constructsd of
lecally availahle sub grade {in situ) matesial 7

=D 204 121-4R% LC41-600  O4l-He C 81-1KPs

3% What approximade peroemdoge of councils unsealed naral roads are constracted of

,gru'u.'ﬂl maleiial '’
O 20 M- 40%  Co4l-60%  EHI-R0M O 21-100%

4y What averape annusl daily traflic (AADT) figuss is used for classifving a low
volurst raral rosd?

S50 D51 -100 D101 =200 2071 - 1000 0 1007 - 2000 0] Other

53 Whai normallly constitueots councils decision o upgrade an existing low valume
rural road?

#increnssd truffic volumes = Emmmunity complamnis F#traffic hazard
(1 moed t0 spend funding

Cruidlelines and Specificatipng
&3 1n regard to rural roac pavemests what documentation does councll reference for;

Dealiii. ™0 rrirrrrerremesreeeed s e i ek e s g a0 0 .
I T T T o OO P P PR P
Mnispenanes; "-""_-u ..... AR e e -
T3 When upgrading an unsesled road to a seoded rond the design documentation is?

[ ot underiaken (maimtenancs crews know whst 1o da)
C dara on sits as direcesd by the superintemdent
#Tully documinted by the design teamn with specifications and drawings

B What tegting is predominantly underaken for the design of unsealed in gitu rural
roacls?

=il
C In afta testing {e.g. boam deflection)
[ |shoratary testing (2.2, CHR)
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W) What festing is predominantly undertaken for the design of unsaaled gravel rowd?

@il
[ In sita testing (0., beam daflections)
[ laboratory testing (e.2. CRR)

|0y Dioes gouncil model the low valume rarnl road pavements using prognumns such as
gircly £ APSDSY

O Yes Always
[ Sownetimes
i Never

Mmin
11} Is maimtenaroe of low valume ruml rosds programmed in & yearly maimenapes
program or is malnbenarce perfoemed on an “as needed” bagis]

# proyramemed
" as neeted

12 What narmally constitutes counclls desision to maintals an exlsting low volume
rural road?

¥ agkeduled malntenance

ﬁmmumn' complainis
truffie haward

O need Lo gpend fusding
13) How is momcenance undertaken?

Faa directed on site
7 testing and planning before work staris

14 What does the maintenance of a low volame naral road generally cornsist of 7

#road s graded

#iddiriomal maserial is added 10 existing formation

| existing mwlerial removed, subgrade improvament works underinken and gravel / in
gt mterial ia Laid and eomgpacted,

Lonatractinn
15} What testing i undennken during the construction of unsealad in st rursl ronds?
PP G g s b o E LR R TR R R iy
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16) Whm testing i undertuken during the comscruction of umscaled graval rural road ¥

mﬂnﬁ'wh ......................................................

..........................................................................................

17} Is conatruction aof & low volume noral road generally?

Hally documernied
FHocumented 1o some exient bus larpely disiated by on site personnel
1 almost fully dictated by on site personnel

LB} What materials penerally constitute the road pavement?

whm site maserial Fimporied nevtaral gravel L anported crusbed mock

20 Are there sy odher ool comments you wish o make nbow the design,
constructian and maintenence af low volume rural toads in yvour area”™

...................................................................................................
..................................................................................................

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
................................................................................................

miact ; '
E:mn; Thawed Soinm Connesl
s ! h',':!':—,"ﬂ',"'-"" .............
Thtle: Clonrahkinns, Sanrlynoa —
FedBinime  iiieiesssssissrnsrnosinnnan .
Mahile: el U e b e e
Work: oy B R bk,

Ernail: S mpsWE et e e, - g . ad
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