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PART 1 - INTRODUCTION TO ROAD DESIGN
1.0 Scope of the Guide to Road Design

1.2 Purpose

The Austroads Guide to Road Design (AGRD) allows FRA to develop supplementary material.
Where FRA supplementary information is provided it will take precedence over the Austroads
Guide to Road Design.

5.0 Design Process

F R A General Managers generally take a lead role in the establishment and management of road
network strategies and planning processes and shall be consulted prior to commencement of
studies.

The principles outlined in the DNR Codes of Environmental Practice for Road Planning, Design,
Construction and Maintenance, shall be adopted for all design and planning work. FRA®& Traffic
Impact Assessment Guidelines for Fiji, December 2018 should also be adopted. The objective of
the TIA is to understand the impact that the proposed development or road upgrade will have on
the existing network. The TIA needs to identify and assess the possible solutions that will be
needed to deliver the objectives and mitigate the impact.

AGRD Part 1, Figure 5.1 is provided as a general guide only to the establishment of road network
strategy and planning processes. Each project generally has its own challenges and timeframes
that need to be addressed during the planning process. These need to be clarified with FRA at the
commencement of the study.

Commentary

The following commentaries are not referenced in the text and are associated with the identified
sections in AGRD Part 1:

Commentary 2 refers to section 1.2.
Commentary 3 refers to section 1.3.
Commentary 4 refers to section 2.0.
Commentary 5 refers to section 3.2.
Commentary 6 refers to section 3.2.1.
Commentary 7 refers to section 3.4.1.
Commentary 8 refers to section 3.2.
Commentary 9 refers to section 3.4.4.
Commentary 10 refers to section 5.1.
Commentary 11 refers to section 5.1.
Commentary 12 refers to section 5.2.
Commentary 13 refers to section 5.2.
Commentary 14 refers to section 5.2.3.
Commentary 15 refers to section 5.2.4.
Commentary 16 refers to section 5.2.5.
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PART 2 - DESIGN CONSIDERATIONS

2.0 Context Sensitive Design

2.3 Extended Design Domain (EDD)

The decision whether to adopt Extended Design Domain (EDD) criteria is an FRA corporate
responsibility for projects under its control.

2.3.1 Background

Projects involving road design may range from minor improvements to small sections of existing
roads, through Or est orraadcrassrsctigng vhile eetainisg exisingt i mpr ov
alignments, to major design of new arterial roads as part of a significant development.

Road design guidelines are developed with consideration of the need to achieve a balance
between:

1 competing demands or operational requirements,

1 safety,

1 costand

9 social and environmental impacts.

Context Sensitive Design (CSD) encourages independent designs tailored to particular situations.
CSD seeks to produce a design that combines good engineering practice in harmony with the
natural and built environment, and meets the required constraints and parameters of the project.

Design guidelines tend to use the concepts of absolute minimum and desirable limiting values for

each of the different design elements. The desirable limits indicate good practice, while absolute

values are located outside of the desirable and are subject to professional judgement. Design

guidelinespr ovi de a range of acceptable values for eac
which designers must choose the most appropriate value.

The Normal Design Domain (NDD) is a range of values that a design parameter may take and be
justified in an engineering sense and can have a reasonable level of defence if questioned.
Construction cost considerations sometimes lead to minimum values being elected for a single
parameter. However, the use of minimum values for interrelated parameters is not recommended.

EDD is the use of criteria below the lower bound of the NDD criteria to address project constraints
while ensuring that the objectives of the project and safety are still met. These lower values are
generally considered less safe or less efficient. The use of design values below the design domain
(i.e. below EDD) is not permitted. Figure 2.1 shows a conceptual diagram for EDD.

AEDD extends the | ower bound oHowdvdr,avabewthigte Do mai n
EDD can be used only with explicit FRA approval, supported by a documented risk assessment
that fully justifies the use of th at v &REfer also dote(on Commentary F below.)

The use of EDD requires high levels of design skill and engineering judgement and requires the
application of greater effort to include EDD and manage its use. It is essential that the intent of any
standard is still applied when using EDD when considering the overall impact on all elements of the
design.
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There is less scope to apply EDD on high volume roads where the application of EDD, even with
appropriate mitigation, does not allow acceptable safety levels to be achieved. EDD can only be
applied to existing roads with no crash history where the existing pavement design and other site
constraints may prohibit the upgrade to current design standards. As part of the justification

process for the use of EDD, all decisions shall be validated and documented.

Figure 2.1: EDD Conceptual Design
(from AGRD Part 2, Commentary 7)

Roads Authority
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FRA Policy

The use of EDD for FRA projects shall only be applied to construction on existing roads where
feasible NDD options cannot be implemented. Additional mitigation must be included to offset the
lower design values to ensure that the operational and safety standards of the road are

maintained.

For FRA projects, any use of EDD shall be considered at the scoping phase of a project, preferably
as part of the approval process. Approval to the use of EDD criteria shall be highlighted in FRA

Business Case/Scope Approval reports as appropriate.

FRA Constraints and application of EDD

In line with Austroads Guide to Road Design (AGRD), the application of EDD:

A shall be identified at the scoping stage of a project

shall only be applied to one design criteria, with values above NDD applied to other criteria

to -siefd the | ower criteria

are maintained;

used:;

A
A mitigation/offset measures must be implemented to ensure acceptable overall standards
A

may not be used for new fthadevelopmeéneof ddmicatmm oj ect s,

proposals, where existing pavement is not part of the construction. EDD can be considered
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where additional lanes are added to existing pavement. It may be possible to build the new
pavement to meet current design standards, however, costs or other site constraints do not
allow the existing pavement to be upgraded to fully meet current NDD design criteria.

A may be used for any project site with an existing accident/crash history that relates to the
parameter being considered for EDD.

A can only be used if all decisions are thoroughly and transparently documented and justified.

Minimum Criteria - EDD

The AGRD identifies a range of minimum EDD criteria that may be applied to specific design
elements. This criterion is identified in:

A AGRD Part 2 Section 2.3 and Appendix A;
A AGRD Part 37 Section 1.3 and Appendix A; and
A AGRD Part 4A 7 Sections 1.4, 2.2.4, 3.4, 8.3.4, 10.4 and Appendix A.

The AGRD identifies a range of acceptable EDD values for key design parameters including:

cross sections for rural two lane, two way roads
stopping sight distances

crest vertical curves

sag vertical curves

horizontal sight restriction

intersection sight distance.

Too oo Too Too Too To

FRA Standards

FRA reserves the jurisdictional right to set design criteria that must not be contravened or require
specific mitigation measures to be implemented. This guidance is provided in this document and
will be included in tender documentation and contract specifications.

FRA EDD Approval Process

An Extended Design Domain Application Form (refer to Attachment A) shall be used to apply for
EDD approvals.

The use of EDD criteria on FRA projects is subject to approval by the delegated FRA
representative.

Proponents preparing applications shall consult with the appropriate representatives and seek
appropriate technical advice prior to submitting an application for approval.

The following table identifies EDD approval delegations within FRA.

If the use of EDD criteria is proposed for the project, the Extended Design Domain Application
Form with recommendation(s) shall be completed.

FRA will review the broader application of EDD to monitor outcomes and ensure consistent
application of the process on a regular basis.

EDD approval delegations in FRA are as follows:
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Project Value High Complexity/Risk | Medium Low Complexity /Risk
Project Complexity/Risk Project
Project
>FJD10M PRC/CEO PRC/CEO GM Capital Works
<FJD10M, >$5M PRC/.CEO Head Des & Proc Head Des & Proc

<FJD5M, >$2M Head Des & Proc Head Des & Proc

GMao/s
Eng to Contract

<FJD2M GMb/s

Eng to Contract

Head Des & Proc

GMb/s
Eng to Contract

2.4.1 Functional Classification and Use

Further to Austroads Tables 2.2 and 2.3, the following tables document the road hierarchy adopted

in Fiji for Rural and Urban Roads.

Austroads and Fiji functional classification of rural roads

AGRD ARTERIAL ROAD CLASSES

FIJI EQUIVALENT

Class 17 Those roads, which form the principal avenues for
communications between major regions, including direct connections
between capital cities.

Class 27 Those roads, not being Class 1, whose main function is to form
the principal avenue of communication for movements between:

1 acapital city and adjoining states and their capital cities; or
1 acapital city and key towns; or
1 keytowns.

Class 31 Those roads, not being Class 1 or 2, whose main function is to
form an avenue of communication for movements:

1 between important centres and the Class 1 and Class 2 roads
and/or key towns; or

1 between important centres; or

1 of an arterial nature within a town in a rural area.

Kings Rd, Queens Rd

(M1 Roads)

Main (M2 Roads)

Secondary (S Roads)

AGRD LOCAL ROAD CLASSES

FIJI EQUIVALENT

Class 41 Those roads, not being Class 1, 2 or 3, whose main function is to
provide access to abutting property (including property within a town in a
rural area).

Class 57 Those roads, which provide almost exclusively for one activity or
function, which cannot be assigned to Classes 1 to 4.

Country Roads (C Roads)

Residential Roads (R
Roads)

FRA AGRD Supplement 19

VERSION 371 March 2019

Roads Authority




Pl

Roads Authority

Austroads and Fiji Urban road functional classifications

AGRD DESCRIPTION

FUNCTION

FIJI EQUIVALENT

Controlled access highways
(motorways or freeways)

Motorways and freeways have an exclusive
function to carry traffic within cities and to
ensure the continuity of the national or regional
primary road system. As they are designed to
accommodate through traffic, they do not offer
pedestrian or frontage access.

NA

Urban arterial roads

Urban arterial roads have a predominant
function to carry traffic but also serve other
functions. They form the primary road network
and link main districts of the urban area.
Arterial roads that perform a secondary
function are sometimes referred to as sub-
arterial roads

Arterial Roads

Urban collector/distributor roads

These are local streets that have a greater role
than others in connecting contained urban
areas (e.g. residential areas, activity areas) to
the arterial road system. Generally,
consideration of environment and local life
predominate and improved amenity is
encouraged over the use of vehicles on these
roads.

Collector Roads

Urban local roads

These are roads intended exclusively for
access with no through traffic function.

Local Streets

Commentaries

Commentary 7 EDD

An EDD value can only be used on FRA projects with explicit approval by FRA. Applications for
approval shall be supported by a documented risk assessment that justifies the use of the value
and a proposal for the use of appropriate mitigation measures/devices. Refer to Section 2.3 of this

chapter for guidance.

Commentary 13 Access Control

Reference shall be made to FRA for guidance on Access Management Policy and access control
practices for the various road classifications.
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Attachment A - Extended Design Domain Application Form

Application prepared by: (Development/Project Engineer)
(Development/Project Engineer) Technical basis of application reviewed by:

Endorsed by: (Engineer to Contract/GM)

Approved by: (As per Section 2.3)

Following approval, a copy of this form and supporting documentation shall be forwarded
to the Head of Quality Management and Head of Governance.

Purpose of Approval

Extended Design Domain (EDD) is primarily designed to be applied to restoration or upgrade
works to existing pavements where site constraints would inhibit any works to be undertaken or
required a complete reconstruction of the pavement.

Normal Design Domain (NDD) criteria shall be applied where possible. If site constraints restrict
the upgrade of the existing geometric alignment to current design standards, while still maintaining
acceptable operational and safety levels, the use of EDD can be considered as part of the upgrade
works.

This application form is to be used to ensure that all reasonable steps have been undertaken to
achieve NDD prior to the consideration of EDD. The use of EDD is limited to only ONE design
parameter and must be mitigated and offset by above standard design criteria for other
parameters. EDD cannot be applied to greenfield alignments or other upgrade works where
retention of the existing pavement or pavement levels is not a key part of the works.

General principles

A EDD can only be applied where FRA is rehabilitating or upgrading an existing facility and
there are significant controls on the site.

Significant investment would be required to ameliorate the constraint and it is unjustifiable
in the scope of works.

The existing facility is likely to have been designed to a lesser standard.

There is no accident/crash history or operational problems associated with the site, relating
to the EDD parameter under consideration.

EDD must be applied at the scoping stage only.

EDD can only be applied to one design element and must be accompanied with an off-set
element designed above minimum NDD.

oo oo Do
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Project Details Extended Design Domain Application Form
(This section can be expanded to multiple pages to cover any discussions involved and
attachments required.)

1. Road/Project Name

2. Location

3. Provide details of the project

4. Detall the project problem and why EDD is being considered. Include details of the issue/s,
data available, design criteria, crash statistics, cross sections, site constraints, etc.

5. Identify options considered (NDD & EDD) to address the problem.

6. Discuss the impact and feasibility on the project outcome of the options identified in Q5
above. (a)

(b)

(€)

7. Discuss the mitigation measures to address the problem when applying NDD and EDD.

8. Attach plans, photos, drawings

9. Other information
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PART 3 - GEOMETRIC DESIGN

1.0 Introduction

1.3 Design Criteria
RefertoChapt er 2 pdioy and &préval process regarding the use of Extended Design
Domain (EDD).

2.0 Fundamental Considerations

2.2 Design Parameters

2.2.2 Road Classification
FRA uses a functional classification system for its arterial road network.

For rural roads, five classifications are provided which include M1, M2, S, C and R. The
classification reflects both the function and standard of the road.

M1 Roads are highways connecting the major cities and major provincial centres;

M2 Roads are serve the same role as M1 roads but carry less traffic and connect to large
towns and provincial centres.

S Roads provide the primary link between towns and villages and also support tourism
areas.

C Roads provide access for abutting properties to towns and villages.

R Roads connect properties to the network.

For urban roads, three classifications are provided which include Arterial, Collector and Local
Roads. The classification reflects both the function and standard of the road.

Arterial Roads have a predominant function to carry traffic but also serve other functions.
They form the primary road network and link main districts of the urban area

Collector Roads are local streets that have a greater role than others in connecting
contained urban areas (e.g. residential areas, activity areas) to the arterial road system.

Local Streets are intended exclusively for access with no through traffic function.
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Arterial Roads have a predominant function to carry traffic but also serve other functions.
They form the primary road network and link main districts of the urban area

Collector Roads are local streets that have a greater role than others in connecting
contained urban areas (e.g. residential areas, activity areas) to the arterial road system.

Local Streets are intended exclusively for access with no through traffic function.

2.2.7 Design Vehicle

Refer to Chapter 4 for further information regarding choice and application of Design Vehicles in
Fiji.

Design Considerations for Trucks
Refer to Table V2.1 for design considerations for trucks.

Table V2.1: Provision for Trucks i Checklist

LOCATION PROVISION FOR TRUCKS

Intersections Provide for the swept paths of trucks. Refer to Austroads Design Vehicles
and Turning Path Templates. Provide sufficient stopping distance (lateral
sight distance restrictions are often critical). Provide sufficient sight
distances to allow trucks to turn safely on each road. Provide radii
appropriate for the turning speeds of trucks.

Horizontal curves As far as possible, avoid locating features which are likely to require
trucks to brake on curves, such as intersections where the main road is on
a low radius curve. Alternatively, provide truck stopping sight distances.
Reverse curves Provide either straights 0.6V metres long or spirals between reverse
curves to allow for the spiral tracking of trucks. Where deceleration is
required on the approaches to a lower radius curve, sufficient distance
must be provided to enable truck drivers to react and decelerate.

Compound curves If deceleration is likely to be required, allow sufficient distance for truck
drivers to react and decelerate.

Spirals Provide spirals where required for trucks, see AGRD Part 3, Section 7.5.4.

Grades Provide sufficient signs to warn truck drivers of steep downhill grades.

Provide adequate sight distance on approaches to curves on steep
downhill grades.

Sag vertical curves Provide stopping sight distance and adequate clearance beneath
overpasses. Superelevation Avoid adverse superelevation wherever
practicable. Check that superelevation has been increased on
downgrades.

Notes:
The speed to be used for determining each sight distance referred to in Table V2.1 is the truck operating
speed for the particular direction of travel.

2.2.10 Access Management

Refer to Chapter 6b for further information regarding livestock access.
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3. Speed Parameters

3.3 Operating Speeds on Urban Roads
Adoption of Operating Speed approach for Fiji as described in the Guide is acceptable.

In general, an Operating Speed equivalent to the posted speed limit shall be adopted for design
purposes.

3.4 Operating Speeds on Rural Roads
Adoption of Operating Speed approach for Fiji as described in the Guide is acceptable.

In general, an Operating Speed equivalent to the posted speed limit in rural towns shall be adopted
for design purposes.

An Operating Speed of 10km/h greater than the posted speed limit shall be adopted for rural
highways and high speed rural roads. When necessary, a risk-based approach using the available
speed data may be adopted to assist in choosing an appropriate Operating Speed (less than 10
km/h greater than the posted speed limit) for a project where design controls warrant an alternative
approach to ensure that a value-for-money design solution can be developed.

The Extended Design Domain (EDD) approval process included in Chapter 2 shall be used to seek

approval to adopt Operating Speeds less than 10 km/h greater than the posted speed limit for rural
roads.

4. Cross Section

4.1 General

4.1.1 Functional Classification of Road Network

FRA uses a functional classification system for its rural arterial road network. Five classifications
are provided which include M1, M2, S, C, R. Refer Section 2.2.2 of this Chapter.

4.2.2 Road Cross Fall

The following alternative crossfalls on straights shall be adopted in order to minimise water
damage of pavement:

Table V4.2: Typical pavement crossfall on straights

Type of Pavement Crossfall (%)
Earth, loam 5
Gravel, water bound macadam 4
Bituminous sprayed seal 4
Asphalt 3-4
Concrete 2-3
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4.2.4 Traffic Lane Widths

Traffic lane widths are measured to the line of kerb. Refer Section 4.6.4 of this Chapter for
clearances from line of kerb to traffic lanes for different kerb types.

Where a temporary track is placed on a tightly curved alignment, 4.0m minimum width shall be
provided for each lane and the remainder of the width shall be provided by means of a full depth
sealed shoulder.

4.2.5 Urban Road Widths

Urban Arterial lane width values as per AGRD Part 3, Table 4.3 shall be adopted.

Cross section requirements for specific projects shall be confirmed during preparation of the
functional design. In particular, opportunities to adopt Safe System elements into cross sections
being considered for design shall be investigated as a priority as part of establishing project scope.

Urban Local and Collector Road widths are shown below i Figure V4.5a

20.0

= e 2. 330 % 3.0 ol 2l Lp- 48
B P TL | TL P B
B

URBAN - LOCAL

24.2 DESIRABLE MINIMUM
L at 35 i 5 1(1

P
B TL TL TL TL B
SM

URBAN - COLLECTOR

(1) GOVERNED BY ALLOCATION FOR SERVICES.
ASSUMING NO JOINT USE OF TRENCHESC

(B) Border i 7.3m to line desirable if trunk utility services are provided, 4.3m minimum
(P) Parking

(TL) Traffic Lane

(1) Governed by allocation of services, assuming no joint use of trenches

In addition to AGRD Part 3, Table 4.3, typical Arterial Road Cross Sectionsarei n FRA®6s St and
Drawings.

For housing developments refer to FRA for additional requirements.
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Refer Section 2.2.2 and Section 4.1.1 of this Chapter for further information regarding functional
classification and traffic lane widths to be adopted on Fiji Rural Road Network.

M1, M2, S, C and R roads will have a distinctive appearance based on the minimum widths of

carriageway elements.

Refer to FRA Standard drawings for typical rural road cross sections.

For C and R roads, the widths of cross section elements for new construction are mainly
determined by traffic volume. The widths of carriageways are summarised in Table V4.2.

FRAOGS

st a n d ashow cross sections apramonly adopted in Fiji for various road types.

Cross section requirements for specific projects shall be confirmed during preparation of the
functional design. In particular, opportunities to adopt Safe System elements into cross sections
being considered for design shall be investigated as a priority as part of establishing project scope.

Sealed Roads

Classification and
(AADT)

M1 and M2
(AADT<1500)
(AADT>1500)

S

(AADT<1500 2 Lane)
(AADT>1500)
(AADT<1500 1 Lane)
C®)

(AADT<1500 2 Lane)
(AADT>1500)
(AADT<1500 2 Lane)
R

(517 150)

Unsealed Roads

Classification and
(AADT)

M2

(AADT<1500)
(AADT>1500)

S

(AADT<1500 2 Lane)
(AADT>1500)
(AADT<1500 1 Lane)
c®

(AADT<1500 2 Lane)
(AADT>1500)
(AADT<1500 1 Lane)
R

(517 150)
R
(17 50)

Lane Widths
(m)

2x3.3
2x3.5

2x3.3
2x3.50
1x4.5

2x3.1
2 x 3.5
1x4.0

1x4.0

Lane Widths
(m)

2x3.3
2x3.5

2x3.3
2 x 3.5
1x4.5
2x3.1
2 x 3.5
1x4.0
1x4.0

1x3.0

Shoulder
Widths (m)

2.0
2.5

2.0
2.0
1.5

2.0
2.0
15

15

Shoulder
Widths (m)

2.0
2.5

2.0
2.0
15
2.0
2.0
15
15

2.0

Sealed
Shoulder (m)

15
15

hE)
1.0@
0

0.3®
0.3®
0.3

0.1

Carriageway

(m)

10.6
12.0

10.6
11.0
7.5
10.2
11.0
7.0
7.0

7.0

Table V4.2: Widths of Rural Carriageway Elements

Total Seal (m)

9.6
10.0@

6.6
9.0@®
4.5

6.8
7.6@
4.6

4.2

Carriageway

(m)

10.6
12.0

10.6
11.0
7.5

10.2
11.0
7.0

7.0
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Notes

1. Where there are more than 500 trucks ADT two way on roads with unsealed shoulders
a) Traffic lanes may be widened to 3.7 m, and
b) Total seal on curves may be widened to provide tracking widths in AGRD Section 7.9.
2. Where road radius is less than 200 m, sealed width shall be increased to provide tracking width in AGRD
Section 7.9.
3. 1.0m sealed shoulder on high tourist routes, high freight routes and where warranted by accident record.
4. For definitions of M1, M2, S, C, R Roads, see Section 2.2 of this Chapter.
5. On routes |l ess than 200 vpd, generally maintain exi
upgrading is warranted by exceptional traffic volumes or by crash records. New works in excess of 100m
length will be constructed to the specified standards.

V4.2.7 Over Dimensional (OD) Vehicles

The Manager Governance and Manager Design and Procurement shall be consulted to determine
specific requirements for Oversize Vehicles.

For further information regarding Over Dimensional (OD) vehicles, refer to FRA for guidance on
Oversize Load Carrying Vehicles and Oversize and Overmass Special Purpose Vehicles for
specific requirements.

4.3 Shoulders

4.3.3 Shoulder Sealing
Refer to Table V4.2 for sealed shoulder widths.

Additional Information

All M1 and M2 sealed roads shall have shoulders partially sealed to 1.5m width. S roads may have
shoulders sealed to 1.0m on sections which have a demonstrated record of run-off-road accidents.
Consideration should be given to providing 1.0m sealed shoulders on the outside of curves on C
roads.

Sealed shoulders reduce accident rates and there are road safety benefits where shoulders are
sealed for 1.5m width. Fully or partly sealed shoulders offer further advantages for the longevity of

the pavement, which shall be considered when designing new construction or widenings. A full
width seal shall be considered where long vehicles are expected to track over the shoulders.

4.5 Batters

Batter slopes that exceed the recommended minimums in AGRD, Section 4.6 shall be treated as
EDD in accordance with Chapter 2 of this supplement.

4.6 Roadside Drainage
Refer Standard Drawings for Roadworks for catch drain types.
Where room permits, Catch Drain Type A may be used where the natural materials are not

dispersible and erodible. The minimum practical width for construction of a flat bottomed drain is
2m, but 2.5m is preferable.
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Catch Drain Type B may be used for small flows in non-erodible materials. The mounded catch
drain shall be used above cut batters where the natural material is erodible, or wherever it is
necessary to achieve minimum disturbance of existing vegetation.

Where space is limited or additional capacity is required, Refer Standard Drawings for typical V -
Drain details.

V Drain Type 1 may be used where the natural materials are able to resist dispersion and erosion.
The maximum depth shall be limited to 1m.

V Drain Type 2 shall be used where the natural materials are not able to resist dispersion and
erosion or the depth is greater than 1.0m. The maximum depth shall be limited to 1.5m.

For drainage crossing details, refer to FRA Standard Drawing details.

4.6.4 Kerb and channel

For Pram Crossing details refer FRA Standard Drawing details, AGRD Part 4, Section 8.2.4,
Australian Standard AS 1428.1.

V4.6.4.1 Kerb & Channel Types
There are four basic types of kerb, kerb and channel or channel combinations used in Fiji:

a) Semi-Mountable Kerb
b) Barrier Kerbs

¢) Channels

d) Fully-Mountable Kerb

Refer to FRA Standard Drawings for typical kerb and channel types.
V4.6.4.2 Mountable Kerb and Channel
Mountable kerb is suitable for:

A the approach noses of traffic islands which are likely to be trafficked:;

A for separation of normal traffic lanes from special areas intended for use by long or over
dimensional vehicles in medians or on roundabouts. These shall not be placed where
pedestrians or cyclists will cross the kerb, as they could pose a tripping hazard.

V4.6.4.3 Barrier Kerbs

Barrier kerbs shall not be used on high speed and intermediate speed roads (70km/hr or greater),
as it is more likely to trip and overturn an errant vehicle. They shall not be used under safety
barriers on high speed routes (80km/hr) because the rail deflects on impact and the barrier kerb
and rail combination may form a ramp to launch an errant vehicle.

Barrier kerb is suitable for:

A drainage behind guardrail;

A car parks, shopping areas;

A matching into council kerbing;
A under or close to bridge railing;
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A indented bus bays.
V4.6.4.4 Channels

Channel types as shown in FRA,s Standard Drawings have more drainage capacity than kerb and
channel, and may be used as a catch drain adjacent to the high side of carriageway provided that
the specified clearance is provided to the nearest traffic lane.

The curved channels could create steering problems, and shall not be located adjacent to or close
to the edge of traffic lanes. As vehicles can roll when tripped at relatively low speeds, other options
shall be considered before channels are located on the outside of curves.

V4.6.4.5 Kerb and Channel on Structures
Where there is a footpath in front of a bridge barrier or road safety barrier, SM type kerb and

channel shall be used. Where barrier type kerb and channel is used, the face of the kerb shall be
located directly below the face of barrier rail. Refer to Figure V4.9 for layout details.
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Figure V4.9: Kerb and Channel for Structures
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V4.6.4.6 Clearance to Kerbs

Clarification

When longitudinal barriers such as kerb and channel, safety barriers, or retaining walls are located
adjacent to traffic lanes, drivers tend to position their vehicles away from the barrier. This may
reduce the effective capacity of the road. This behaviour may be countered by providing a
clearance between the barrier and the traffic lane or shoulder.
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CHAPTER 4

INTERSECTIONS AND CROSSINGS
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PART 4 - INTERSECTIONS AND CROSSINGS

1.0 Introduction

1.4 Design Criteriain Part 4

Refer to Chapter 2 for further information regarding the application of Extended Design Domain
criteria in Fiji.

2.0 Types of Intersections

Additional Information

Further information should be sought for the selection of roundabout and signalised control type
intersections. Eg, Austroads Guide to Traffic Management Part 6: Intersections, Interchanges and
Crossings.

3.0 Road Design Considerations for Intersections
3.1 Road Users

Table 3.1: Considerations for road users in intersection design
Clarification / Additional Information

Pedestrians i The AGRD recommends avoiding staged crossings wherever practicable. In a
number of circumstances, staged crossings are desirable.

Bus Drivers i Consider limited vision for drivers when considering locations with required lane
changing / merging, especially on the far side of the vehicle from the driver.

Motorcyclists (not included in table) i Limit the use of excessive painted areas.

Avoid treatments that can result in the build up of debris where motorcycles would potentially be
turning. Longitudinal grooving in intersections and on curves is not permitted.

Refer also to Austroads Guide to Traffic Management (AGTM) Part 6, Table 3.3 and Chapter 6 for
additional motorcyclist considerations.

3.2 Provision for Large/Special Vehicles

Additional Information
Designers shall clarify if intersections on major arterial routes need to cater for Larger Freight
Vehicles prior to the commencement of functional
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FRAGs Manager shé@ldhe oansuitedmegaeding possible routes for these vehicles.

3.5 Physical Constraints

Additional Information

Also consider existing and possible future access conditions.
3.7 Other Considerations
3.7.1 Pavement Markings and Signs

Additional Information

Refer FRA® Manual of Traffic Signs and Markings (MOTSAM) for design information concerning
Pavement Marking and Signs.

3.7.2 Road Lighting

Additional Information

Refer FRA Road Lighting Design Standards for Current and Future Upgrades for design
information concerning Street Lighting.

4.0 Design Process

4.2 Basic Data for Design

Additional Information

For the selection of the appropriate intersection control type refer to AGTM, Part 6, Section 2 and
AS1742.2, Clause 2.4.

Table 4.1
Additional Information

For the AWhat FKfisshraw), referraldo tasAGSEM Rart 41 Network Management,
Section 4.1.

4.3 Location of Intersections

Additional Information

FRA shall be consulted regarding Access Management Policy and further guidance regarding
desirable intersection location/spacing. FRA will determine the appropriate degree of access
according to the road classification and/or local constraints.
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4.5 Road Cross-section
45.2 Traffic Lanes - General

Clarification
Lane widths are measured to the Line or Face of kerb.

Lane Widths (last paragraph)

Substitute Information
The distance of 5.0m between kerbs is an absolute minimum, not desirable minimum.

5.0 Design Vehicle

5.1 General

Additional Information
Additional consideration for turning movements in
turning paths within the intersection.

5.2 Design vehicle

Additional Information

Refer to AGDR for adoption of appropriate design vehicles. Design vehicles shall be clarified with
FRA prior to the commencement of functional design. Refer also the Land Transport Act, Clause
79 for legal vehicle dimensions in Fiji.

The designer shall seek FRA advice concerning the need to consider restricted access vehicles
(25m long) before commencing geometric design. Where restricted access vehicles are to be
allowed for, placement of pits and road furniture at arterial road to arterial road intersections and
along truck routes shall not obstruct turning of the restricted access vehicle. This vehicle may be
permitted to intrude into adjacent traffic lanes and may be provided with fully mountable paved
areas behind the face of kerb.

More than one design vehicle may govern design of a particular intersection. For example, on
roundabouts the swept width may be designed to suit a semi-trailer and the area adjacent to the
outer kerb designed to provide clearance for the front overhang of a bus. Drainage pits, road
furniture and extent of full depth pavement are generally located to provide clear passage for a
25m restricted access truck.

Large over dimensional (OD) vehicles generally have all-wheel steering which enables them to
negotiate alignments designed for 19m prime mover and semitrailers. Therefore, unless there is an
extraordinary OD vehicle specified, the 19m prime mover and semi-trailer may be used as the
design vehicle for OD routes.
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5.6.2 Radius of Turn

Alternative Information

Pl

Roads Authority

Preference for turn radii within intersections is to utilise the available turning templates for 5-
15km/h as appropriate. Table V5.1 provides alternative minimum turning radii for design turn

speeds.
Table V5.1: Minimum Radii for Turns within Intersections
Car Minimum Radii (m)
Speed Superelevation (m/m)
km/h 0.06 0.05 0.04 0.03 0.02 0.01 0.0 -0.02
16 6 6 6 6 6 7 7 8
18 7 7 8 8 8 8 8 10
Turns Within 20 9 9 9 9 10 10 10 12
Intersections 22 11 11 11 11 12 12 12 14
24 12 13 13 13 14 14 15 17
26 15 15 15 16 16 17 17 20
28 17 17 18 18 19 19 20 23
30 19 20 20 21 21 22 23 60

This table shows car speeds. Trucks generally travel slower on curves than cars (see AGRD Part 3,
Table 4.3). On low radius curves within intersections, trucks can become unstable and roll. AGRD
Part 4A, Appendix C provides details of speeds and turning radii for trucks within intersections.
Chapter 4a of this Guide, Section 2.2 provides calculation details of maximum adverse crossfall at
intersections.

Adverse crossfall on through traffic lanes should be avoided. Adverse crossfall where unavoidable
shall be 0.020 to 0.025 m/m (maximum).

On downhill grades, steeper than 2 per cent the effect of adverse crossfall increases (see AGRD
Part 4, Section 7.8). Adverse crossfall further reduces the safe speed for turning vehicles within
intersections. The maximum vector slope shall not exceed 5 per cent (refer Chapter 4a of this Guide,
Section 2.2.

On low and intermediate speed roads, curves located at the end of straights must be compatible with
the operating speed.

The curve radii shown are minimum figures. Whenever possible, designers shall adopt larger radii.
Minimum radii shall not be used on the approaches to intersections where braking occurs.

Where speeds on left turn slip lanes at intersections can exceed 30 km/h, radii and adverse
superelevation (if present) shall be read from the lower part of the table.
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6.0 Public Transport at Intersections

6.3 Bus Facilities
6.3.1 Bus Lanes

Additional Information

A bus lane on an approach without a left turn slip lane (which caters for a through movement) must
not be located to the left of a general traffic lane used by left turning vehicles. A bus (undertaking a
through movement) can share a left turn lane with other vehicles to gain priority, or have an
exclusive lane provided to the right of a left turn lane.

6.3.1 Bus Lanes Table 6.1 7 Note 1

Note 1: Based on four seconds of travel time for the bus driver to observe traffic in the adjacent
lane in order to accept a gap plus the taper length (see Note 2).

Clarification Information

Replace Note 1 with:

Note 1: Based on four seconds of travel time for the bus driver to observe traffic in the adjacent
lane in order to accept a gap plus the taper length (see Note 2) and is measured from the
pedestrian crosswalk across the intersection departure or similar location on the intersection
departure if no crosswalk is present.

Figure 6.5: Wide kerbside bus lane

Substitute Information

The 35m taper at the start of the wide kerbside lane is very short, especially for the >3.5m lateral
shift. The taper length shall be based on lateral shift length for unexpected lane termination with
lateral shift rate of 0.6m/s.

Figure 6.6: Separate bus lane and bicycle lane treatment

Substitute Information

The 35m taper at the start of the exclusive lanes is very short, especially for the >3.5m lateral shift.
The taper length shall be based on lateral shift length for unexpected lane termination with lateral
shift rate of 0.6m/s.

6.3.3 Bus Facilities in Medians

Additional Information

If considering bus facilities in a median, detailed analysis shall be undertaken to determine the
possible excessive delays that may occur for buses when entering and/or exiting the median
facility. If the median facility can only be provided over limited lengths, the delays in accessing the
median facility may negate the benefits provided by the priority measure(s).

6.3.4 Bus Stops i Location
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Additional Information
é . aumber of factors shall be considered, such as:
1 whether it is reasonable and safe for pedestrians to access the stop at the proposed
location - this could depend on pedestrian demand, pedestrian types and desire lines
1 the requirement to provide facilities that meet DDA requirements with respect to access,
manoeuvring space, grades etc.

Substitute Information
For information and requirements for locating bus stops and associated infrastructure refer to FRA
for guidance on:

- Bus Stops

- Bus Stops on Shoulders

Bus bays shall not be combined with acceleration/deceleration lanes.

7.0 Property Access & Median Openings

7.1 General

Additional Information
Refer to FRA for Access Management Policies.

7.2 Property Access
7.2.1 Access Spacing and Proximity of Driveways to Intersections I Access spacing

Additional Information

Refer to FRA for Access Management Policies.

7.2.2 Urban Roads

Additional Information
Vehicle clearances shall also be considered as outlined in the AGRD Part 3, Section 8.2.517
Vehicle Clearances.

Additional Information

Urban Driveways

There are generally two cases:

(a) footpath close to the property boundary, or
(b) footpath abutting the kerb.

The width of the driveway across the border may have to be increased where the access road is
less than 7m wide and onstreet parking is permitted.

Factors affecting the driveway vertical design are:
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(a) the differences in levels across the border
(b) the width of the border

(© the location and slope of the footpath

(d) the type of kerb and channel

(e) the crossfall of the road

) the ground clearance of the design vehicle.

The profiles of driveway designs beyond the normal limits shall be checked using scale silhouettes
of design cars, to ensure that long front or rear overhangs would not touch the proposed surface.
The relative grade change within the driveway desirably shall not exceed 12 per cent, and shall not
exceed 16 per cent.

Minimum vehicle clearance requirements for driveways are specified in AGRD Part 3, Section
8.2.5.

Refer FRA Standard Drawings for typical footpath crossing and kerb ramp details.
7.2.3 Rural Roads
Alternative / Substitute Information

Appropriate consultation is required with local councils and land owners to determine access
needs. For further details on rural driveways, refer to FRA Standard Drawings for Roadworks.

8.0 Pedestrian Crossings

8.1 Introduction
8.1.1 General Additional Information

The appropriate reference for planning, warrants and design of pedestrian crossing is AGTM Part
6, Chapter 8 and AS1742-10

8.2 Mid-block Crossings on Roads
Table 8.1: Crossing features and considerations T Crossing width
Clarification Information

A marked crosswalk atamid-b | ock signalised pedesshalinggbelesssr chi | d
than 3.0m between the lines.

It is noted that AS1742.10 shows a 2.4m minimum width in Figures 3-6. The minimum width of a
midblock crossing shall be 3.0m.

Table 8.1: Crossing features and considerations i Stopline location

Substitute Information
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Refer to AS1742-10 and FRA,s Manual for Signs and Markings for stopline details at mid-block
crossings.

Additional Information
Grade separated facilities are not addressed. Refer to AGTM Part 6, Chapter 8 for warrants for
grade separated pedestrian facilities.

8.2.2 General Crossing Treatments

Substitute Information
Refer to FRA Standard Drawings for an example of a pedestrian refuge.

8.2.2 General Crossing Treatments T Staged crossing of a median

Additional Information

Note: The first paragraph in this section is better related to AGRD Part 4, Section 8.2.3 Time
Separated (Controlled Traffic) Facilities. However, the principles for median width and stagger
arrangements apply to signalised and unsignalised crossings.

Consideration shall also be given to the number of lanes being crossed on each carriageway, as
the greater the number of lanes, the greater clearance times are required at signal controlled
facilities - especially where staging in the median cannot be provided.

8.2.2 General Crossing Treatments T Footpath kerb extension
Additional Information

Unnecessary road furniture and vegetation shall be avoided on kerb extensions to maintain
sightlines between drivers and pedestrians.

9.0 Cyclist Crossings

9.3 Path Crossings of Intersecting Local Access Roads

Additional Information
Reference shall be made to AGTM Part 6, Chapter 8 and AS1742-9 for further guidance on cyclist
crossings.

10.0 Rail Crossings

Traffic management considerations for railway crossings are provided in AGTM Part 6. For
Geometric Design requirements, refer AGRD Part 4, Section 10.

Appendices

Appendix A.1 Access Spacing
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Refer to FRA Access Management Policies for further information.

Commentaries
Commentary 7 Warrants & Guides

Reference shall be made to AGTM Part 6, Chapter 8 and AS1742-9 for further guidance on cyclist
crossings and warrants.
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PART 4a - UNSIGNALISED AND SIGNALISED
INTERSECTIONS

2.0 Layout Design Process

2.2 Alignment of Intersection Approaches

2.2.1 Horizontal Alignment

Departure tapers are not supported as they do not provide sufficient length for vehicles to
accelerate in and select appropriate gaps in traffic to merge. Therefore design between points C
and D in AGRD Part 4A, Figure 2.3 are not supported.

2.2.4 Superelevation at or near Intersections

Additional Information

Maximum Effective Adverse Crossfall

The maxi mum o6effective adverse crossfalldéd for tur
determined using vector diagrams. The procedure is explained in the examples which follow.

Example 1

In this example the road has 3% one way crossfall and 5% grade as shown on Figure V2.1(a). At
point A, the effective adverse crossfall is 3%. At point C the effective adverse crossfall is 5%.
Figure

V2.1(a): Vectorial Calculation of Maximum Effective Adverse Crossfall

3%
3% 5
5% ' A (;,9_ ’
f“_}‘-
’;3\ 5%
%
C I
2 \

The maximum effective adverse crossfall is obtained as the vector sum of the grade and crossfall
on the road, as shown on the right of Figure V2.1 (a) the maximum grade is 5.8% and the direction
of the maximum grade corresponds to the direction of the resultant vector. (Note that vectors being
added must be located head to tail).
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As effective adverse crossfall is defined as being at 90° to the vehicle path, the place where the
maximum resultant vector is at right angles to the curve identifies the point where the maximum

crossfall occurs (point B on Figure V2.1 (b)

Figure V2.1(b): Location of Maximum Adverse Crossfall

Example 2

In this example, the pavement slopes downwards towards the side road. The crossfall initially
creates positive superelevation for turning vehicles (Figure V2.3(c)).

The vectorial diagram which applies in this case is shown on Figure V2.1 (d)

Figure V2.1(c): Diagram for Example 2

Figure V2.1(d): Solutions for Example 2
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Max grade

at zero crossfali 5%

3%

At point B on Figure V2.1 (d), the vehicle is travelling on a grade of 5.8 % with zero effective
crossfall. The effective adverse crossfall increases from 0% at B to 5% at point C.

If the vehicle were making a U turn, 5.8% maximum effective adverse crossfall would be
experienced at point D where the direction of travel is 90 degrees to the resultant on the vector
triangle.

Reference shall be made to AGRD Part 4A, Appendix C i Truck Stability at Intersections, for
further information.

3.0 Sight Distance
3.1 General

Additional Information

Size of Intersection

At speed, drivers concentrate and focus on the road ahead. The area seen with maximum clarity is
relatively small and a limit is reached outside which objects may not be detected. This limit is the
side of the driverés cone of vision. At sandthher
cone of vision narrows as follows:

1 at 60 km/h, the angle is about 40°.
9 at 80 km/h, the angle is about 30°.

Intersections (especially roundabouts) shall be located within the cone of vision.
For example, at 100 km/h, drivers require an unobstructed view of the approaches for
approximately 170 m to ensure that they have time to see a roundabout, recognize it and then slow

to a safe approach speed. The limit of the cone of vision is about 60 metres (see Figure V3.1 (a)).

An example with a curved approach is shown on Figure V3.1 (b).
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Figure V3.1(a): Intersection on a Straight
(from RDG Figure 2.3.3.1(a))
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Figure V3.1(b): Intersection on a Curve
(from RDG Figure 2.3.3.1(b))
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Under normal circumstances the provision of the sight distance controls on Figure 3.2 will be
sufficient to ensure that the intersection is located within this cone of vision of both car and truck
drivers.

Truck Stopping Sight Distance (AGRD Part 3, Table 5.5) shall be used for providing stopping sight
distances and deceleration distances on the approaches to areas which could be potentially
hazardous for trucks or buses. Significant areas include:
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1 intersections with lateral sight distance restrictions. For example, intersections in hilly
terrain and intersections near bridge piers.

intersections on or near crest vertical curves.

on intersection approaches where truck speeds are close or equal to car speeds.

on the legs of intersections which do not meet the sight distance requirements on AGRD
Part 4A, Figure 3.2.

= = =4

3.2 Sight Distance Requirements for Vehicles at Intersections

Reference shall be made to Commentary 1 for further information regarding the exclusion of
Entering Sight Distance (ESD).

3.2.1 Approach Sight Distance (ASD)

Additional Information

Approach Sight Distance also applies to:
1 merge areas on all roads, and
1 start and end of overtaking lanes
9 fords and floodways
1 pedestrian movements

It is desirable to provide Approach Sight Distance on all approaches to an intersection as shown in
Figure V3.2.

Figure V3.2: Approach Sight Distance

ASD E

ASD

I 2 al

Clear triangulated areas for ASD shall not include planting, hard landscaping or other road furniture
that would reduce ASD. Set back of 5 metres for this area, at pedestrian crossings / paths shall be
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adopted. This is an appropriate offset to allow for pedestrian movement as a vehicle approaches.
For any functional change resulting in a kerb realignment sight clear zone area shall be provided to
allow a motorist to view the change in road functionality.

3.2.2 Safe Intersection Sight Distance (SISD)

Clarification of Information

AGRD Part 4A, dot point 3 and Figure 3.2:
Instead of the driver on the minor road being situated at a distance of 5.0m (3.0m minimum) from
the lip of the channel or edge line project of the major road, the driver location shall be taken as

7.0m (5.0m minimum) from the conflict point.

The conflict point is to be taken as the centre of the main road lane. Note that this will not change
the sight triangle but clarifies the issue when there is a shoulder or left turn lane on the major road.

When there is a left turn lane on the major road with a high left turn volume, the left turn lane shall
be set back further to ensure the sight triangle remains clear.

3.3 Pedestrian Sight Distance Requirements

Additional Information

The setback distance for the pedestrian crossing for working out the sight triangle shall be taken as
1.6m from the lip of kerb.

Correction to Equation 3 description for Atco

CSD =t. x V/3.6
where:
CSD = sight distance required for a pedestrian to safely
cross the roadway
tc = critical safe gap,
(s) = crossing length divided (not multiplied) by walking
speed.

It is the minimum time in seconds required for a pedestrian

to safely cross the road.
V = 85th percentile approach speed (km/h).

4.0 Types of Intersections and their Selection

4.1 General

Clarification
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Traffic islands shall only be set back from the edge of the traffic lane where there is a
demonstrated need.

5.0 Auxiliary Lanes

5.2 Deceleration Turn Lane Length
5.2.1 Components of Deceleration Turn Lanes
It is desirable that Deceleration plus Storage Length be provided, but it should be noted that

sometimes this distance can be unreasonably long and there may be constraints that prohibit
providing this length. Deceleration length must be the minimum length provided in all situations.

5.5 Auxiliary through Lane Design

Additional Information

See Figures V5.1 and V5.2 below for further details.

Figure V5.1: Diverge Taper of Auxiliary Through Lane

—
e
o ;‘;%ﬂ:ﬂt&gs |L. Td based on lateral shift
] " 1.0mve for added through lane
R = erlgg of pavement rounding
100 for decel, lane Td = 50 max - rural ] for decel. lane
50 for addad through lane) 30 max - urban

Figure V5.2: Merge Taper of Auxiliary Through Lane

| m on lateral shift R'= edge of pavement rounding
| - aTS :L————-——o-- {200 to 400m)
- 0.6mis for through |ane marae '

1.0m/'s for accel. lane merge

6.0 Traffic Islands and Medians

6.1 Raised Traffic Islands and Medians
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6.1.1 Raised Islands
Adopt island nose offset of 0.2m per 10km/h of approach speed.
6.1.2 Raised Medians

Note for AGRD Part 4A, Figure 6.2

An island nose offset of 0.2m per 10km/h of approach speed shall be adopted.
6.1.3 Raised High Entry and Free-flow Left-Turn Islands

Note for AGRD Part 4A, Figure 6.4

Refer to Appendix D of AGRD Part 4A for comments on what is appropriate use.
Figure 6.4. Note 1 refers to AGRD Part 4A.
Figure 6.3 is referenced for clearance to a raised median island but Figure 6.3 does not provide a

value for the clearance. The clearance shall be in accordance with the appropriate figure in AGRD
Part 4A, Appendix D.

6.4 Road Width between Kerbs and between Kerb and Safety barrier
6.4.1 General

Second paragraph states Alt is desirable to provi
This shall be an absolute minimum of 5.0m.

AGRD Part 4A, Figure 6.8, Note 1 should read AAbs

6.5 Kerb and Channel

6.5.2 Kerb and Channel Types

Kerb and channel types used by FRA are included in FRA6 Standard Drawings for Roadworks.
7.0 Right-turn Treatments

7.2 Rural Right-left Staggered T-intersection

Correction to AGRD Part 4A, Figure 7.1

The holding/stop line shall be located in accordance with FRA6 s Ma n u a | of Si.gns and

7.3 Rural Right-turn Treatment i Divided Roads

7.3.1 Two Staged Crossing on Rural Road
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Correction to AGRD Part 4A, Figure 7.2

The holding/stop line shal/l be |l ocated in accorda

Clarification Note 1 AGRD Part 4A, Figure 7.2

Offset right turn lanes are not common practice in Fiji.
7.3.2 Left-Right Staggered T 1 Divided Road

Correction to AGRD Part 4A, Fiqure 7.3

The holding/stop |line shal/l be |l ocated in accorda
7.3.3 Back-to-back Right Turns on a Divided Road

Correction to AGRD Part 4A, Figure 7.4

The holding/stop line shallbelocat ed i n accordance with FRAOGs Manu

7.5 Urban Right-turn Treatment i Undivided Roads

7.5.2 Urban Channelised T-Junction 1 Short Lane Type CHR(S)

Correction to AGRD Part 4A, Figure 7.7

The holding/stop |Iine shall be | ocated in accorda

The use of an AUR treatment (see Figure V7.2) is still allowed as a substitute to the CHR(S)
treatment. Practitioners shall consult with FRA before implementing either treatment.
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Figure V7.2: Type AUR Right Turn Treatment

7.6 Urban Right-turn Treatment i Divided Roads

7.6.1 Channelised Right-turn Treatments i Divided Roads

Correction to AGRD Part 4A, Fiqure 7.8

The holding/stop |Iine shall be | ocated in accorda

8.0 Left-turn Treatments

8.2 Rural Left-turn Treatments
8.2.1 Rural Basic Left-turn (BAL) Treatment

Clarification of Sb value

The holding/stop |Iine shall be | ocated in accorda
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