~ Fiji Roads Authority

FIJI DESIGN GUIDE SUPPLEMENT

FOR MARITIME STRUCTURES

(DESIGN GUIDE SUPPLEMENT TO AS 4997
AUSTRALIAN STANDARD: “GUIDELINES FOR
THE DESIGN OF MARITIME STRUCTURES”)

June 2019 .




- Roads Authority

FRA’s MARITIME STRUCTURES
(Design Guide Supplement to AS 4997 “Guidelines for the
Design of Maritime Structures”)

Updates Record

Rev. No. Date Section/s Update Description of Authorised By
Released Revision
Rev 1 — 14 June 2019 Whole Document Incorporation of

VicRoads comments
and completion of

document
Rev 2 — 29 June 2019 Minor Incorporation of Sally Hunton
VicRoads and FRA Royal HaskoningDHV
comments

FRA Fiji Design Guide Supplement for Maritime Structures 2 VERSION 2 — 29 June 2019




- Roads Authority

CHAPTER TITLES

1  Scope 4
2  Purpose of Design Guide Supplement 4
3 Hierarchy of Documents 5
4 Normative References 5
5 Basis of Design Report 5
5.1  Contents of Basis of Design Report 5
6  AS4997 Guidelines for the Design of Maritime Structures 7
7 Fiji Design Guide Supplement to AS4997: Guidelines for the design of maritime structures 7
7.1  Sea Level Rise (global warming) (Reference AS4997[2005] Section 4.6) 7
7.2 Design Actions - General (Reference AS4997[2005] Section 5.1) 8
7.3 Imposed Actions - Wharf Deck Loads (Ref AS 4997[2005] Section 5.3.1) 8
7.4  Imposed Actions - Vessel Berthing and the Other Imposed Loads (Reference
AS4997[2005] Section 5.3.2) 9
7.5  Wind Actions (Reference AS 4997[2005] Section 5.4) 10
7.6 Wave Actions (Reference AS 4997[2005] Section 5.9) 10
7.7  Earthquake Actions (Reference AS 4997[2005] Section 5.14) 11
7.8 Durability (Reference AS 4997[2005] Section 6) 12
7.8.1 Design Life - General (Reference AS 4997[2005] Section 6.2.1) 12
7.8.2 Design Life - Material considerations (Reference AS 4997[2005] Section 6.2.2) 12
7.8.3 Pre-tensioned members (Reference AS 4997[2005] Section 6.3.5.3) 13
Tidal Planes 13
Port Master-Planning 13
9.1 Introduction 13
9.2  Port Planning References 14

FRA Fiji Design Guide Supplement for Maritime Structures 3 VERSION 2 —-29.June 2019




o Roads Authority

1 Scope

Fiji Roads Authority (FRA) adopts the principles specified in the AS 4997: “Guidelines for the
design of maritime structures” (AS4997) and considers that these over-arching documents will
provide the framework for the design, construction and management of the maritime infrastructure
in Fiji.

Due to the harsh environmental conditions in which maritime infrastructure is generally located in
Fiji, including considerable earthquake activity, tsunami risk, frequent exposure to effects of tropical
cyclones, generally higher ozone and oxygen atmospheric conditions combined with salty
atmosphere and high levels of salt spray, repetitive wave action from nearby and remote generated
storm waves, tropical temperatures and UV exposure, supplementary guidelines to account for the
harsh conditions need to be applied to the standard Australian Guidelines which were prepared for
more temperate conditions and lower energy environmental conditions.

This Design Guide Supplement to AS4997 is provided to identify Fiji Roads Authority’s
requirements regarding the range of maritime structural related issues including the site
investigation and planning, design, assessment and management of maritime structures in Fiji.

Compliance with this Design Guide Supplement is mandatory.

This Design Guide Supplement was prepared to supersede Fiji Roads Authority Design Guide —
“Bridge, Wharf, Jetty, Culvert and Crossing Structures” which was published in 2015.

2 Purpose of Design Guide Supplement

This Design Guide Supplement is a supplementary document to AS 4997 and provides the
supplementary requirements for the site investigation and planning, design, assessment and
construction and management of maritime structures in Fiji over and above those specified in
AS 4997.

Fiji Roads Authority (FRA) has prepared this Designh Guide Supplement for several reasons:

e To stipulate for designers how the FRA requires the design of maritime structures, including
parts of other structures exposed to seawater and/or the action of the sea or tidal waters, to
be undertaken. Such components shall be designed and constructed to ensure, among
other things, a standard approach for the design that meets FRAs requirements leading to
standardisation of structural performance and maintenance procedures of all maritime
based infrastructure.

e To supplement applicable Australian Standards.

o Where FRA requires a higher standard or an alternative approach to that which is stated in
the Australian Standard due for example to the greater extremes of environmental
conditions (temperature, ozone, UV exposure, cyclone effects and earthquake activity).

o Where it requires the use of a specific FRA design detail.

e Where it may wish to place restrictions on the incorporation of certain higher maintenance
components or components difficult to repair or replace.

e Where it is thought that additional guidance is required beyond Australian Standards (which
is in Australia, normative, not mandatory.)
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e To alert designers to issues arising from ambiguities in standards or potentially incorrect
application of standards.

3 Hierarchy of Documents

The order of priority of documents shall be as required by the Contract. This Design Guide
Supplement shall take precedence over AS4997.

4 Normative References
The following are the normative documents referenced in this Design Guide Supplement:
o AS4997: Australian Standard “Guidelines for the design of maritime structures”.

e BS6349-8: British Standard “Maritime structures. Code of practice for the design of Ro-Ro
ramps, linkspans and walkways”.

5 Basis of Design Report

It is a requirement that, prior to commencement of design of any new element of maritime
infrastructure in Fiji, the designer shall first prepare a Basis of Design (BoD) Report for review and
approval by the Owner and the FRA. It is essential that the BoD lists in detail the specific elements
of the design with actual values of data, such as proposed materials specifications with allowable
design stresses, Young’s modulus of elasticity values, maximum stresses and minimum covers to
reinforcing in concrete design. The BoD to include the design life and methods by which the design
is proposed to achieve this design life. The BoD are to be approved by the Owner and the FRA
prior to design commencement. Designers are to follow the BoD during detailed design.

5.1 Contents of Basis of Design Report
The following headings would be expected to be adopted in the BoD.

Introduction
e Reasons for the construction of the structure.
General description of the site including subsurface conditions.
General description of the structure.
Review of previous reports and existing Information.
Design Life.

Detailed Description of Proposed Site:

o Topography and Bathymetry (showing all depths relative to Low Astronomical Tide (LAT) and
Mean Sea Level (MSL).

e Correlation of Low Astronomical Tide (LAT) and Mean Sea Level (MSL).
Geology and geotechnical consideration including Quaternary (“‘Recent”) geology activity.

e Likely impact of structure on natural environment (erosion and/or sedimentation changes
which may be caused or affected by the structure or its approaches (land and water).

¢ Wind and wave climate assessment including any actual measurements and observations
for normal operational weather as well as extreme events.
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Currents, tidal currents and air and water temperature.

Accessibility from land and water.

Storm moorings: Whether the facility will be proposed to provide a safe berth for vessels
during storms such as tropical cyclones. If not, and if it is assumed the vessel will be
required to vacate the berth some time before a forecast adverse weather event, what
provisions for safe berthing or mooring of the vessels have been made as part of the
proposed scheme. That is, will the vessel need to put to sea or find an alternative storm
mooring elsewhere nearby in Fiji.

Site constraints, if any.

Maritime Structure Design Considerations

Structure usage.

Design vessel (length overall; beam; moulded depth; laden draft; maximum displacement
tonnes; lightship displacement; beam wind area).

Access considerations to vessels. For example, for disabled persons and persons with
wheeled children’s carts efc.

Navigation channel specifics turning basin and maneuvering areas.

Berth pocket specifics depth and width.

Proposed design life of all components for example equipment for Roll-On Roll-Off (RO-
RO), if any installed, and strategy for achieving design life of each component.

RO-RO ramp geometrics at various stages of the tide and vessel configuration (vessel fully
laden or light-ship).

All proposed design loadings.

Assumed combinations of loads and exclusions. (For example, not combining earthquake
with cyclone; and assumptions regarding absence of design vessel during predicted bad
weather where applicable if this is operational proposal. It is common in cyclone areas to
vacate the berth to safer storm moorings).

Allowance for and method of accommodating sea level rise.

Services on berth: potable water supply and distribution; fire-fighting water reticulation;
wastewater disposal system; solid waste management; electric power including alternative
emergency power (e.g. for refrigerated containers (reefers) stored on apron and wharf
lighting for passenger safety and cargo handling at night if required and/or for security).
Facilities for passengers or other commercial vehicles such as: Parking areas, Temporary
container storage areas, Office spaces for other stakeholders (BAF, Police, MSAF,
Immigration), Temporary passenger baggage storage.

Vessel displacement and assumed berthing impact velocities and berthing conditions
whether tug assisted and range of weather conditions likely during berthing operations;
(define whether pilotage will be provided for the berth).

Vessel mooring arrangements.

Structural system for the structures, for example suspended deck on piles or gravity
structures (sheet-piled caisson structures or the like). Method of transferring major lateral
forces: berthing impact and mooring forces, wave loads and earthquake loads; (coupled
with live loads assumed to be present in combination with the lateral loads).

Whether vehicle restraint kerbs are required on decks and whether handrails are required.
If an open piled structure (concrete deck on piles), is proposed, provide the assumed
maximum height wave penetrating under deck and calculated likely uplift from storm waves
on deck soffit. (Noting that with wave crests striking re-entrant corners under decks, expect
local uplift and lateral pressures of the order of 30 times the hydrostatic uplift or lateral
pressure may be experienced locally at the reentrant corner and for short periods of time)
(microseconds).

Determine whether structure is required to have a post-disaster function (after a cyclone or
seismic event), for example for jetties that are the only access to islands.
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6 AS4997 Guidelines for the Design of Maritime Structures

AS 4997: “Guidelines for the design of maritime structures” (AS4997) was prepared and issued to
provide Australian designers of maritime structures located in a maritime environment with a set of
guidelines and recommendations for the design, preservation and practical applications of such
structures. The list of structures that are intended to be covered by AS4997 is documented in
Section 1.1 Scope of AS4997. Additionally, the list of structures that are not covered are also
provided in Section 1.1.

PIANC Guidelines on fenders which were published in 2015 gives design guidance on the types of
elastomeric materials used for marine grade fenders, fendering systems and layouts, mooring
devices and ropes, mooring system layouts for commercial vessels, and recommendations as to
their suitability for various applications and locations.

7 Fiji Design Guide Supplement to AS4997:. Guidelines for the
design of maritime structures

This Design Guide Supplement to AS4997 is prepared and issued to provide designers of maritime
structures in Fiji (for types of maritime structures as stated in AS4997 Section 1.1 Scope) with
guidelines specific to the requirements of Fiji. Which on the one hand exemplifies considerably
harsher environmental conditions on average than temperate Australia for which AS4997 was
specifically prepared. Furthermore, the potential requirement for access for large floating or mobile
cranes for construction, repair and maintenance are different in Fiji from those which might be
expected in Australia, New Zealand or other industrialised nation and hence the Whole of Life
(WOL) cost design considerations will be different for a maritime structure in Fiji when compared to
structures for which AS4997 was specifically written and published in 2005. For example, the
potential for the use of unreinforced concrete, or use of non-corrosive reinforcing such as stainless
steel reinforcing or fibreglass reinforced polymer resin deformed reinforcing bar should be
considered for saltwater affected structures in order to curtail maintenance requirements and costs
over the required fifty year design life of the structures. This philosophy shall be captured in the
Basis of Design document.

This section states FRAs general requirements of maritime structures design.

Other than as stated in this Deign Guide Supplement and other FRA standard specifications and
technical documents, the provisions of AS4997 shall apply. Where the contents of this document
and of FRAs other relevant documents differ from AS4997, their requirements override those of
AS4997.

7.1 Sea Level Rise (global warming) (Reference AS4997[2005] Section
4.6)

The predicted rise in sea level is updated from time to time by the Intergovernmental Panel on
Climate Change (IPCC). As such the values in AS 4997 Table 4.1 Allowance for Sea Level Rise
shall be checked against the latest IPCC mid-scenario values and updated accordingly.
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7.2 Design Actions - General (Reference AS4997[2005] Section 5.1)

In Fiji, given the strong possibility that damage to a structure such as a reinforced concrete
structure will occur early in the life of the structure as a result of an earthquake or cyclonic wave
action, leaving the reinforcing in the structure thus exposed to hot salty environmental conditions
from the early days of the structure’s design life, could substantially influence the type of materials
being used to construct the structures. For example, for ordinary carbon steel reinforcing,
galvanizing might provide the required durability protection for earthquake / cyclonic wave
damaged reinforced concrete structures.

Earthquake actions such as liquefaction of granular materials in foundation and embankments etc.
need to be accounted for as well as inertial and ground pressure forces on structures.

7.3 Imposed Actions - Wharf Deck Loads (Ref AS 4997[2005] Section
5.3.1)

The design of decks for live loads such as normal highway vehicles and trucks and container
transfer vehicles should be designed to accommodate the loads permitted on Fijian Roads by FRA.
These are likely to be as indicated in Table 5.1 Maritime Structures — Deck Load Classifications of
AS4997 as these are reduced to allow for the maximum axle loads permitted in most Australian
states (generally complying with old NAASRA road rules). However, heavier axle loads than
permitted routinely occur on Fijian roads and as such it shall be required to design for larger
vertical live loads than as given in AS4997.

In particular, a Class “15” load rating will be inadequate on Fijian wharf decks. The substitute
Loading Class 20 (with a corresponding 20 kPa uniform loading would be more appropriate as a
standard deck loading for commercial wharves subject to highway vehicles. The following table
shall be used for wharf deck loadings

FRA Fiji Design Guide Supplement for Maritime Structures 8 VERSION 2 —-29.June 2019




Table 1: Maritime Structures in Fiji - Deck Load Classifications

.

Roads Authority

(Replaces Table 5.1 Maritime Structures — Deck Load Classifications in AS4997)

Concentrated
Uniformly Load
Class Distributed | (area, mm x Anticipated Load Conditions Application
load mm)
S=spacing
20 kN Private and small
5 5.0 kPa (150 x 150) Pedestrlan crowd load, or Light motor public boardwalks
S-18 vehicles and 4WD up to 3.0tonne. and passenger
T jetties.
. I Public boardwalks
B ey aarcny | &1 promenades
10 10.0 kPa (300 x 150) fire sources from the wharf structure, letar:n?eigzii;m
S-18 umfo_rm deck loading should be vehicles and
increased to 15 kPa). . .
service vehicles.
Design uniformly distributed loading to N(;rrr]? al i'r?te\;ﬁ;?fnd
200kN cater for the likely actual Fiji highway | >WFPT9 HaE
20 20.0 kPa (400x700) truq!g loadings normally obse_rved on the ferries and lift- on
Fijian road network, including for the lift- off vessel
S=40 possibility of slight overloading of .
; : 2 T loading standard
vehicles usually experienced in Fiji. : )
highway vehicles.
500kN Loadings for probable future highway International cargo
designs from AS 5100 to cater for wharf for import
25 25.0kPa (7(;2 2780) SM1600 vehicle loads. Mobile crane and export
e 50tonne SWL. cargoes.
Container forklift reach stacker and intzmgiil(%al
50 50.0 kPa 1500 kN other machinery for largest containers. atewayv container
Mobile crane with SWL 150tonne 9 y
ports.
Notes:

1. The above table loads do not include any component for dynamic effect (eg, rolling impact) or heavy landings of cargo loads.
The impact and dynamic load factors should be applied as appropriate. As a minimum a dynamic load factor of 1.1 shall be
used however could be more depending on speed limits and surface conditions.

2. S =spacing in metres in any direction between concentrated loads or between concentrated loads and the edge of uniformly
distributed loads. Concentrated loads and uniformly distributed loads identified in the above table should not be
superimposed.

3. The storage of containers on the wharf deck at ship-side is for temporary storage of containers while accessing containers
from within the vessel. Loadings in container yards are not covered by this Supplement as such loads are port-specific

7.4

(Reference AS4997[2005] Section 5.3.2)

Imposed Actions - Vessel Berthing and the Other Imposed Loads

Preamble: There is a worldwide trend towards increasing the size of commercial shipping, so to
ensure that new structures are suitable for future vessels likely to use the facility, and so that the
berthing structures do not become overloaded by future larger vessel berthing impacts, it is

recommended that the design vessels be carefully selected as the largest displacement vessel that
could be adopted for the facility given constraints of the width and depth of approach channels and
vessel maneuvering areas.

Selection of the critical berthing impact velocity should be based on the table below, these berthing
velocities recognise the specific operating conditions of vessels in Fijian waters:
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Table 2: Berthing Velocities Interisland shipping Fiji
(Replaces Table B1 Berthing Velocities-Vessels <1000 t in Appendix B of AS4997)

Vessel Size Range Design vessel impact velocity
(m/s)
0 to 50 tonne 0.45
50 to 200 tonne 0.40
Above 200 tonne 0.35

For large international shipping (vessels above 1000 tonne displacement) berthing impact velocity
shall be obtained from the latest PIANC guidelines. As a minimum adopt at least the PIANC “b”
curve shown in AS4997 Appendix B Berthing Energies and Loads, Figure B1 Berthing Velocities-
Vessels > 1000 t. The maximum design impact velocity would be as for the “c” curve.

The design shall allow for the occasional abnormal berthing. It is desirable that such abnormal
berthing 1.5 to 2.0 times (or greater) the calculated normal serviceability berthing event energy,
shall not result in closure of the facility. That is, there shall be a measure of “structural ductility” in
the design of the berthing structures, as opposed to structural “brittleness”. That is, the wharf
facility shall be able to accommodate some accidental overloading without resulting in a total loss
of the infrastructure or the port asset. Following such an incident, some repair could be required
but such repairs shall be quickly and easily accomplished with existing construction plant. (For
example, a stand-alone berthing dolphin might require possible replacement of the rubber fender
unit and face frame but should avoid the need to install new piles or reconstruct the dolphin’s main
structural elements). The BOD report is to describe the method by which the structure is to remain
operational with minimal repairs after an accidental vessel impact or other overload condition.

7.5 Wind Actions (Reference AS 4997[2005] Section 5.4)

Basic Wind speed for maritime projects in Fiji shall be obtained as for the design wind speeds at
Cairns in tropical Queensland as shown in AS/NZS 1170.2, with a wind directional multiplier, Mg of
1.0.

For ultimate wind calculations (strength limit state design), the Vioo0. wind speed shall be used (1 in
1000 years return interval) which equates to a speed of 70m/s (3 sec gust). For serviceability limit
state, the V2. wind speed shall be used (1 in 20 years return interval) which equates to 45m/s
(3sec gust).

7.6 Wave Actions (Reference AS 4997[2005] Section 5.9)

Cyclonic waves from deep-water conditions around Fiji should be transformed through the various
channels and reefs and seabed forms to provide the design wave at the structure site.
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Table 3: Annual Probability of Exceedance of Design Wave Events Fiji
(Replaces Table 5.4 Annual Probability of Exceedance of Deign Wave Events in AS4997)

Design Working Life (years)

5 25 50 100+
) Small craft . .
Function . facilities Nor_mal inter- Inter'nat.|ona|
Cateqor Category description Temporary _ island shipping
gory (Marinas and oo
works . . shipping port port
private leisure-

structures structures

craft berths)

Structures presenting low
1 degree of hazard to life or 1/20 1/50 1/200 1/500
other property

2 Normal structures 1/50 1/200 1/500 1/1000

High property value or
high risk to people, or
3 structures requiring to 1/100 1/500 1/1000 1/2000
fulfill a post-disaster
function.

For the design wave, Hi, shall be determined by applying a factor to the significant wave height:
HJ_ = f Hs

In the absence of detailed modelling:

e For structures located in fully enclosed waters with maximum fetch lengths of less than
10km and inside a lagoon or land-locked in archipelago f shall be taken as minimum 1.67.

e For structures located on a section of open waters and coast f shall be taken as minimum
2.0.

7.7 Earthquake Actions (Reference AS 4997[2005] Section 5.14)

For provision of earthquake resistant design of maritime structures, designers are firstly directed to
Permanent International Association of Navigational Congresses (PIANC) for guidance:
o Working Group 34: Seismic Design Guidelines for Port Structures
¢ Working Group 153: Recommendation for the Design and Assessment of Marine Oil and
Petrochemical Terminals

Provision of earthquake resistant design of structures must comply in accordance with:
e AS1170.4: “Structural Design Actions — Earthquake Actions in Australia” for all structures
other than earth retained structures.
o AS4678: “Australian Standard — Earth-retaining Structures” for all earth-retained structures.
The peak ground acceleration (a) shall be determined based on the Seismic Hazard Factor
(2), refer Figure 1 below.

The designer when determining the importance level for the structure, in accordance with
AS1170.0: “Structural Design Actions — General Principles”, must consider if the structure provides
the only access to an island and will therefore provide a post disaster function.

The designer must use the seismic hazard map below (Figure 1) as a reference.
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Figure 1: Seismic hazard map for Fiji

The minimum hazard factor, z=0.13 shall be adopted.

7.8 Durability (Reference AS 4997[2005] Section 6)

A crucial aspect of the design of maritime structures in Fiji are the problems associated
with low durability if the structure has been subjected to damaging earthquakes or
cyclones early in the life of the structure and the consequent reduction in ability to resist
corrosion effects of high temperatures, salty conditions and constant sea spray on the
exposed steel reinforcement.

7.8.1 Design Life - General (Reference AS 4997[2005] Section 6.2.1)

Table 4: Design Life of Fiji Maritime Structures
(Replaces Table 6.1 Design Life of Structures in AS4997)

Facility Category Type of Facility De&'g;rsl‘)'fe
1 Temporary works 5
Small craft facilities (Marinas and private
2 ; 25
leisure-craft berths)
Inter-island transport, tourism class
3 L 50
shipping berths
International (import export wharves)
4 Strategic wharves (evacuation before/after 100
emergency)

7.8.2 Design Life - Material considerations (Reference AS 4997[2005] Section 6.2.2)

Selection of reinforced concrete as a construction material for maritime structures needs to make
allowance for the reduced availability of sound dense aggregates required to produce types of
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concrete suitable to provide adequate protection to steel reinforcing. The use of non-corrosive or
unreinforced concrete structures should be included in the range of construction materials for new
maritime infrastructure in Fiji.

7.8.3 Pre-tensioned members (Reference AS 4997[2005] Section 6.3.5.3)

Pre-tensioned members shall not be used in structures of Facility Category 3 and 4, that is with
design life of 50 years or greater.

8 Tidal Planes

Tidal planes are documented in the Fiji Nautical Almanac 2019. The almanac documents tidal
planes at Suva Harbour and documents the tidal differences at secondary harbours around Fiji.

The following are the tidal planes at Suva Harbour (as provided in the Fiji Nautical Almanac 2019).

Table 5: Fiji Tidal Planes at Suva Harbour

Level Relative to
Tide Tidal Plane Tidal Levels at Occurrence
Suva Harbour

Occurs on average about once or

HAT Highest Astronomical Tide ;
twice per year
MHWS Mean High Water Springs 1.8m Occurs over a fgw tides every
fortnight

MHWN Mean High Water Neaps 1.6m

MSL Mean Sea Level 1.1m Average water level
MLWN Mean Low Water Neaps 0.6m
MLWS Mean Low Water Springs 0.4m Oceurs over a few tidal cycles

each fortnight.
; Occurs about once or twice per
LAT Lowest Astronomical Data 0.1m year. Used for preparation of
(Chart Datum, CD) )
hydrographic charts

9 Port Master-Planning

9.1 Introduction

Ports are critical links in domestic and international supply chains and are vital enablers of
economic and social development, for mature and developing countries alike. Appropriate
planning of port infrastructure and development should therefore be a key priority for national and
regional authorities having jurisdiction over port infrastructure.

There are numerous existing publications covering the process of port planning and its associated
benefits. It is important to recognize that every port will have unique considerations in the context
of its own physical, social and economic setting. It is therefore not the intention of this document to
prescribe a specific approach to the planning and development of Fijian ports, but rather to direct
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the port planner to some of the more relevant literature on the subject of port master-planning
which can be applied at a site specific level.

FRA considers the development of the national ports strategy, linking with other relevant policies
and development plans in the broader national supply chain. With a strategic vision and
framework in place that encompasses the unique context of Fijian ports, individual ports in Fiji can
subsequently embark on port development plans addressing their specific requirements whilst
aligning with broader strategic objectives.

9.2 Port Planning References

This section provides a list of reference documents for port master-planning. The list is not
exhaustive, but rather focuses on relevant Australian and international guidelines that may be most
relevant to port developments in Fiji. Local planning guidelines, regulations and planning context
(strategic land use plans, etc.), particularly from Authorities having Jurisdiction, should also be
consulted.

Australian Port Planning Guidance
Infrastructure Australia (2012): National Port Strategy
Ports Australia (2013): Leading Practice: Port Master Planning

International Port Planning Guidance
United Nations Conference on Trade and Development (1985): Port Development — A Handbook for
Planners in Developing Countries
International Association of Ports and Harbours (1990): Port Planning Guidelines (1990)
Agerschou (2004): Planning and Design of Ports and Marine Terminals
Thoreson (2014): Port Designer’'s Handbook
Permanent International Association of Navigational Congresses (PIANC)?:
e Working Group 185: Site Selection and Planning for New Ports
e Working Group 158: Masterplans for the Development of Existing Ports
e  Working Group 135: Design Principles for Container Terminals in Small and Medium Ports

1 PIANC has numerous additional Working Group reports incorporating planning considerations for more specific
cargoes, operations and infrastructure (e.g. cruise terminals, dry bulk terminals, liquid bulk terminals, marinas,
harbour approach channels, etc.) which are not listed exhaustively here for brevity. Please refer to www.pianc.org for
more information.
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