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Executive Summary
Background
This report has been prepared to document the processes used to identify and assess the appropriateness
of full or partial retention options for the Bridgewater Bridge, forming part of the Bridgewater Crossing.
It includes the identification and assessment of these options using a multi-disciplinary team of consultants to
provide input to the assessment.
It is intended, in part, to respond to the following request from the Tasmanian Heritage Council:
The amended MPIS must include evidence of a more comprehensive exploration of options for the
full or partial retention of the Bridgewater Bridge. It is recommended that further research is carried
out by suitably qualified heritage engineering specialists to identify potential options and to provide
further advice about the feasibility for full or partial retention, including appropriate relocation. It is
noted that the MPIS and heritage impact statement currently contain inconsistent statements about
the future of the Bridgewater Bridge.
The report has been prepared within input from Burbury Consulting, Purcell, Mott MacDonald, Entura,
Midson Traffic and Inspiring Place.

Option Assessment Process
The methodology outlined in the State Heritage Office of Western Australia, Heritage Impact Statement – A
Guide, 2012 (WA Guide) has been used as a basis for undertaking this assessment.
The WA Guide outlines questions that should be answered for the demolition of a structure.
-

Have all options for retention and adaptive re-use been explored?

-

Is demolition essential at this time, or can it be postponed in case future circumstances make retention
and conservation more feasible?

-

Can any new development be located elsewhere on the site, so the significant elements of the place
can be retained?

-

Has the advice of a heritage consultant been taken? If not, why not?

The first stage of the assessment involved consideration of the retention and adaptive re-use options. To
evaluate the viability of each of these options, they were assessed against a set of assessment criteria.
The next questions were answered following this assessment.

Options Assessed
Seven options were assessed as part of this process. They range from full retention with alternative uses
considered, through partial retention with varying degrees of the structure left in place to full demolition.
The option of full retention and using the existing crossing for its current use was discounted earlier in the
development of the project and the reasons for this are outlined in this assessment paper.
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Selected Option
From the multi-disciplinary approach, the preferred option identified is FD1, or full demolition of the bridge.
FD1 has clear benefits.
-

Navigable height and width achieved due to the removal of structures constraining the channel.

-

It achieves a better asset outcome, removing a redundant asset and free up future maintenance funds
for higher and better uses.

-

There will be no public safety risk, risk of deterioration of the asset.

-

The flood risk is minimised and, in line with modelling completed, a slight reduction in risk is expected.

-

The risk to the setting of the crossing as the heritage place, due to visual clutter is removed

-

Any potential conflict between the new bridge and the existing bridge is removed

The obvious drawback of the option is the loss of the fabric and value of the bridge, but alternative,
interpretation options can be explored to ensure this is mitigated.
The preferred option has been included in the scope of the amended MPIS put forward to the Development
Assessment Panel.
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1.

Context

1.1

Purpose

The purpose of this report is to document the processes used to identify and assess the appropriateness of
full or partial retention options for the Bridgewater Bridge, forming part of the Bridgewater Crossing. It
includes the identification and assessment of these options using a multi-disciplinary team of consultants to
provide input to the assessment.
It is intended, in part, to respond to the following request from the Tasmanian Heritage Council:
The amended MPIS must include evidence of a more comprehensive exploration of options for the
full or partial retention of the Bridgewater Bridge. It is recommended that further research is carried
out by suitably qualified heritage engineering specialists to identify potential options and to provide
further advice about the feasibility for full or partial retention, including appropriate relocation. It is
noted that the MPIS and heritage impact statement currently contain inconsistent statements about
the future of the Bridgewater Bridge.
The report has been prepared with input from:
-

-

Burbury Consulting
o

Bryce Taplin – Lead Author / Coordinator

o

Andrew Murray – Director and Principal (Structural Engineer)

Purcell
o

-

Mott MacDonald
o

-

Colin Terry – Specialist Water Resources Engineer

Midson Traffic
o

-

Alex Been – Technical Director – Built Environment (Structural Engineer)

Entura
o

-

Lucy Burke-Smith – Associate Partner

Keith Midson – Director

Inspiring Place
o

Jerry de Gryse – Director
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1.2

Background

The Bridgewater Crossing is one of three major crossings of the River Derwent. Replacing the Bridgewater
Bridge was a medium term (5-10 year) initiative in Infrastructure Australia’s Australian Infrastructure Plan
Priority List.
While the other two crossings – the Tasman Bridge and the Bowen Bridge – provide important arterial
access into Hobart, and from one suburb to another, the Bridgewater Crossing is part of the National Land
Transport Network, providing a link between the Midland Highway and the Brooker Highway. It is the main
northern access route into Hobart for freight, private and passenger vehicles.
The Bridgewater Bridge is a key piece of infrastructure to support Hobart’s economy, and that of the State
more broadly.

1.3

The existing bridge

The existing Bridgewater crossing was one of the first to be constructed in Tasmania, with the causeway
initially constructed in 1829. Construction of the existing bridge occurred between 1939 and 1946.
The Bridgewater Bridge connects the causeway with the northern shore of the Derwent.
The bridge is a steel all-welded Pratt truss of some 338 metres in length. The bridge is formed from 11
simple steel girder spans, the lift span, and the two towers at either end which support the lift. The abutments
are supported by timber piles, while the simple spans are held by composite timber and concrete piles. The
towers are supported by concrete caissons. The roadway is some 7.75m wide with a concrete footpath on
the eastern side, and redundant rail line on the western line. The central lift span is 42.9m wide, with the two
flanking truss spans on either end being 48.9m long.
The bridge has reinforced concrete piers on concrete encased timber piles with the piers supporting the lift
span towers, which are constructed on reinforced concrete caissons. There are twelve approach spans
flanking the lift span: nine to the south and three to the north. They utilise welded plate girders with a
concrete deck. The trussed flanking spans also have concrete decks.
The lift span and flanking spans are of strong, stiff and lightweight trussed construction, being through
trusses of the Pratt type. The 42.9 metre lift span weighs approximately 350 tonnes. The lift provides a clear
opening between the piers of 36.5 metres.
The lift span is counterbalanced by two large concrete counterweights. In turn, these are held by six 44mm
wire ropes at each end which pass over a large diameter cast sheave with two grooved sheaves mounted on
top of each tower.1 The Bridgewater Causeway and Bridge forms part of a broader and significant cultural
landscape which has historical importance relating to the evolution of transport in Tasmania, and which
concentrates at this point of the River Derwent. 2
The current Bridgewater Bridge is of historical importance in demonstrating the development of civil
infrastructure by the Public Works Department, during a period of great innovation and technical
advancement in the 1930s.
The bridge is also historically significant for its association with a major phase of industrialisation in
Tasmania, and in particular the development of the paper industry in the Derwent Valley. The bridge was

1
2

New Bridgewater Bridge Project Preliminary Heritage Impact Statement, Purcell et al 10 August 2021, p.56
Ibid, p.56
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specifically designed to help facilitate this industry through the provision of both rail and river navigation
capabilities.3
The Bridgewater Bridge was Tasmania’s second built lift span bridge and is the only surviving lift span
bridge. It is also the largest surviving lift span bridge in Australia. It is the largest, and one of relatively few,
metal truss road bridges in Tasmania and is a relatively early example of an all-welded bridge.4
The Bridgewater Bridge is important in demonstrating a high degree of technical achievement. The steel
truss approach spans and the lift span demonstrate the early use of all-welded connections in steel truss
bridges and the early adoption of design details specifically to address the issue of fatigue in welded truss
bridges. It was designed and constructed some ten years after the world’s first all-welded bridge, and within
several years of Tasmania’s entry into this technology. Interestingly, recent investigations have shown that
some of the details originally incorporated in the bridge’s design to reduce susceptibility to metal fatigue are
now considered susceptible to fatigue. 5

Figure 1 – The Existing Bridgewater Bridge6

3

Ibid, p.56
Ibid, p.56
5 Ibid, p.56
4

6

Derwent River Crossing Capacity: Business Case (Draft Final), Deloitte Access Economics, 2019
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1.4

Terms and Abbreviations

Term or
Abbreviation

Definition

AHD

Australian Height Datum

AS

Australian Standard

existing
Bridgewater Bridge

means the existing steel lift span bridge (from abutment to abutment including the
abutments and approach spans) that spans the River Derwent

existing causeway

means the existing land that was originally reclaimed to form part of the existing
crossing

existing crossing

means the combination of the existing causeway and the existing Bridgewater
Bridge

HCHA 1995

Historic Cultural Heritage Act 1995 (Tas)

HERCON

Heritage Convention

LUPAA 1993

Land Use Planning Approvals Act 1993 (Tas)

LVIA

landscape and visual impact assessment

MAST

Marine and Safety Tasmania

MCA

Marine Conservation Area

NLTN

National Land Transport Network

OSOM

oversize overmass

the Project

the New Bridgewater Bridge Project

Project Land

land on which the Project is to be situated, as defined in the document ‘Land Use
Planning and Approvals Act 1993 – Declaration of Major Project – New Bridgewater
Bridge’, 30 December 2020

State Growth

Department of State Growth (Tas)

THR

Tasmanian Heritage Register
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2.

The need for replacement

The need for bridge replacement is imminent and is premised on the following considerations.
-

The bridge is an important link between the Brooker Highway and the Midland Highway as part of the
National Land Transport Network (NLTN) (refer to Section 2.1).

-

The current bridge and connecting infrastructure are unable to meet the growing demands on the
freight and passenger network (refer to Section 2.2).

-

The existing bridge’s single lane construction significantly restricts the capacity of the dual lane
carriageways of the adjacent highways (refer to sections 2.1 and 2.2).

-

The existing bridge has passed its design service life (AECOM, 2018) with the requirement for a
significant investment and ongoing maintenance expenditure required to support ongoing functions
(refer to sections 2.3, 2.4, 2.5 and 2.7).

-

The existing bridge does not meet contemporary design or loading standards and constrains the heavy
vehicle network, as speed limit and access for OSOM vehicles are constrained on the existing bridge
and future levels of service will therefore decrease over time (refer to Section 2.6).

-

The existing bridge lift span is unreliable (refer to Section 2.7).

-

Retention of the existing structure together with the new bridge increases the upstream flood risk (refer
to Section 2.8)

-

Retention of the existing bridge constrains the navigation channel due to both the lift span as well as
the horizontal clearance between the two towers of the lift span. The navigation clearance is a key
project objective and was a requirement that came out of the community engagement undertaken (refer
Section 2.9 and 3.3.1).

-

Continued use of the existing bridge will increase reliance on the East Derwent Highway, which will
cause the further dislocation of the suburbs bordering the East Derwent Highway (refer to Section
2.10).

Additionally, the Hobart transport network is heavily reliant on each of the three operating crossings of the
River Derwent. The existing Bridgewater Bridge, which has one lane in each direction, leaves Hobart
vulnerable to events such as failure of the bridge’s lifting span while in a raised position (refer Section 2.7),
failure of the causeway or bridge in a seismic event (refer Section 2.12), or an unforeseen outage to either
the Tasman Bridge or Bowen Bridge.
The existing Bridge structure narrows the carriageway and limits the speed that would be possible through
the existing span. This limitation in speed is due to the lack of sufficient shoulder and separation between
lanes of opposite traffic in the span.
Further, it is impossible to separate the carriageways through the bridge structure given the geometrical
constraints.
The Bridge structure itself is a roadside hazard and the differing vertical geometry from the causeway,
through the structure and off again decreases safety.
The following sections elaborate on this.
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2.1

Critical transport link

2.1.1

Freight and freight growth

The existing crossing forms the primary link between Southern Tasmania and the North of Tasmania. As
such, it is an essential part of the supply chain particularly in light of trade being directed to the North
(export)7.
Approximately 1.8 million freight tonnes crossed the Bridgewater Bridge in 2015, with this figure projected to
increase to 3 million tonnes by 2035 8.
From the Deloitte report, “Hobart’s ability to cater for its rising freight task is compromised by the existing
Bridgewater Bridge…” as it does not meet contemporary design standards including providing sufficient
geometry (lane, shoulder), capacity or separation that is consistent with the adjacent highways that it
connects.

2.1.2

Passenger travel

Recent population growth is above trend and with employment and tourism, prior to Covid-19, both
increasing, more people and visitors are travelling on roads in the state.
As part of the main north-south link in the state, the crossing is an important gateway for visitors touring
Tasmania and driving between Hobart and Launceston.

2.1.3

Levels of Service

The current arrangement leading to, through and out of the Bridge results in lower than ideal levels of
service. In December 2019, the current Bridge saw and average of 22,363 vehicles per day.
In 2016, the utilisation of the Brooker Highway in the southern approach to the Bridge was 88%. According to
the Deloitte report, this results in a Level of Service of D, meaning the traffic flow is ‘approaching unstable
flow’.
Forecasts indicate that by 2037, utilisation will risk increase to 106%, resulting in a Level of Service of F, or
‘unstable flow, operating at capacity’.
The result of lower Level of Service is the impact to congestion, travel times, down-network traffic and
emissions.
Similar results apply to northern and other approaches to the Bridge.
The issues with relation to geometry lead to a lower posted speed (60km/h) than the connecting network
(see Road Safety, below), which also do not meet the service requirements for the national highway network.
Intersections (non-grade separated roundabouts) at both ends of the crossing also impede efficient traffic
flows.

7

In 2014-15, 92% of container movements were through Burnie and Devonport Ports, Deloitte Access Economics, 2019

8

Deloitte Access Economics, 2019
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2.2

Inability of the current bridge to meet the growing demands on the network

The existing bridge constrains the ability for the crossing to cater for existing traffic volumes as well as
forecast growth. This is primarily for the following reasons.
-

-

The bridge structure narrows the carriageway, which:
o

limits available carriageway width and thus restricts the maximum posted speed

o

limits the maximum size vehicle that can use the crossing

o

makes separation of the carriageways impossible, so 3-star AusRAP rating cannot be
achieved.

The bridge structure itself is a roadside hazard which can be mitigated but not removed.

In 2021-22, an estimated 23 700 vehicles per day will cross the bridge; for 2041-42 this increases to
35 300 vehicles per day.
The current level of service for the morning peak traffic for the crossing is ‘C’ meaning satisfactory conditions
with a volume to capacity (V/C) ratio of 71 per cent. The current level of service for the afternoon peak is ‘D’
‘approaching unstable flow’, with a V/C of 83 per cent (Keith Midson, pers. comm).
These constraints have broader impacts beyond just the bridge crossing at peak times.
Further, the existing bridge has a signed height restriction of 4.6 m. The current Australian Standard
(AS 5100-2017) for new bridges is typically for a minimum 5.4 m. The existing bridge’s limited vertical
clearance restricts current heavy vehicles, particularly the OSOM vehicles, within the freight network,
pushing them onto the East Derwent Highway when travelling between Bridgewater and Hobart. This further
results in increased road maintenance costs and transiting of heavy vehicles through populated residential
suburbs.

2.3

Structural assessment

The existing bridge has passed its design service life (AECOM, 2018) and a significant investment and
ongoing maintenance expenditure would be required to support ongoing functions. Additionally, its single
lane construction significantly limits the capacity and efficiency of the adjacent dual lane highways.
AECOM’s 2018 report indicates the lift span truss and the flanking and approach span concrete deck are
close to structural limits in terms of catering for current B-double loading.
AECOM identified a number of bridge structural elements where targeted inspection and possible
maintenance will be required to ensure the satisfactory long-term performance.

2.4

Whole of life cost – keep existing bridge operational

The AECOM review of the existing structure in 2018 (AECOM, 2018) included detailed inspection and
reporting on condition, structural load rating of the bridge, fatigue assessment, life-cycle cost assessment for
operation and maintenance, and recommendations for future treatment.
The following provides a schedule of both up front capital cost as well as ongoing maintenance tasks and
expected costs should the bridge be retained and utilised. This data has been extracted from AECOM’s 2018
report and considers all activities required to maintain the bridge in operational condition.
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The dollar values have been provided in today’s dollars. It has not been adjusted for Net Present Value but is
presented to demonstrate the significant investment required to keep safe ageing infrastructure operational.
Table 2-1 – Ongoing maintenance of a retained, and operational, steel lift bridge (the existing Bridgewater
Bridge)

No.

Activity

Cost over 50 Years

1.00

General Maintenance

1.01

Routine inspections

$750 000

1.02

Painting (touch up to flanking and lift span)

$500 000

1.03

Navigation light maintenance

$100 000

1.04

Fender system maintenance

$625 000

1.05

Diving inspections

$85 000

2.00

Maintenance for Operation

2.01

Counterweight maintenance

$50,000

2.02

Control house maintenance

$125 000

2.03

Computer system maintenance

$100 000

2.04

Elec/mech maintenance

$1 000 000

2.05

Warning sign/cameras/lights

$375 000

2.06

Maintenance to safety gates / lock

$250 000

2.07

Operation of lift span

$11 750 00

2.08

Cable / rope maintenance

$100 000

3.00

Renewal

3.01

Repaint steel structures (approach spans)

$7 500 000

3.02

Reconstruct southern abutment

$2 000 000

3.03

Repairs to flanking/lift spans steel structure

$100 000

3.04

Replace concrete deck on approach/flank spans

$3 000 000

3.05

Cable replacement

$4, 50 000

3.06

Upgrade to mechanical / electrical systems

$1 800 000

4.00

Total Capex (Not adjusted for NPV)

$35 060 000
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2.5

Whole of life cost – keep existing bridge maintained but not operational

The following provides a schedule of ongoing maintenance tasks and expected costs should the bridge be
retained and left in the raised position (and not used).
This data has been extracted from AECOM’s 2018 report and considers only those activities required where
the bridge is not in use. (Activities such as ongoing maintenance of the lift span, electrical, mechanical,
computer and controls have not been included as it will not be used in the future.)
The dollar values have been provided on a capital expenditure basis in today’s dollars. It has not been
adjusted for Net Present Value but is presented to demonstrate the significant investment required to keep
safe ageing infrastructure that is not being used for any functional purpose.
Table 2-2 – Ongoing maintenance of a retained, but not operational, steel lift bridge (the existing Bridgewater
Bridge)

No.

Activity

Cost over 50 Years

1.00

General Maintenance

1.01

Routine inspections

$750 000

1.02

Painting (touch up to flanking and lift span)

$500 000

1.03

Navigation light maintenance

$100 000

1.04

Fender system maintenance

$625 000

1.05

Diving inspections

$85 000

2.00

Maintenance for Operation

2.01

Counterweight maintenance

$0 / not required

2.02

Control house maintenance

$0 / not required

2.03

Computer system maintenance

$0 / not required

2.04

Elec/mech maintenance

$0 / not required

2.05

Warning sign/cameras/lights

$0 / not required

3.00

Renewal

3.01

Repaint steel structures (approach spans)

$7 500 000

3.02

Reconstruct southern abutment

$2 000 000

3.03

Repairs to flanking/lift spans steel structure

$100 000

3.04

Replace concrete deck on approach/flank spans

$3 000 000

4.00

Total Capex (Not adjusted for NPV)

$14 660 000
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2.6

Contemporary design and loading standards

The existing bridge does not meet contemporary design or loading standards and constrains productivity on
the heavy vehicle network. Future levels of service will decrease through this section unless the ability to
raise the speed limit is no longer constrained, as well as availability for OSOM (oversize and overmass)
vehicles.
It is noted that the welded construction technique used in the construction of the existing bridge has been
identified as a feature of potential historic significance. However, the construction of the existing bridge
predates current acceptable welding techniques and leads to doubts regarding quality and strength of welds.
Given the limited knowledge of welding, (weld strength, weld material, fatigue detailing and welding
methods) around that time, in particular for structures of this magnitude, the workmanship, quality and
strength of the welds have been identified as a critical risk.
A number of the welds connecting the cross bracing to the road plate girders have previously failed and a
number of weld repairs have been carried out by the maintenance contractor to repair these failures over the
past 5 to 10 years.
Management of this risk would require regular and ongoing inspection of the welds, specifically in fatigue
sensitive regions. This is problematic given the difficult access to welds for both inspection and remediation.
I.e. under-deck works are required from a vessel and temporary platforms and this difficulty is compounded
by the river current both tidal and river flow. Access for inspection and remediation of welds above deck is
likely to require rope access, temporary platform installation and we note this would result in ongoing
daytime road closures (for as long as the road is open to traffic).

2.7

Existing bridge lift span reliability

The existing lift span provides access for taller vessels that wish to pass up or down river. Access is
generally only provided between 9:30 am and 4:00 pm and must be pre-booked.
The existing lift span has experienced reliability issues in the past and because of its operation as a lift span,
the maintenance requirement on this aspect of the bridge is much higher than a fixed bridge, often requiring
extensive outages, including:
-

2000 – lift span deck replacement

-

2006 – closure (two weeks) to undertake inspections, measurements, design completed and an
alternative counterweight suspension system fabricated and installed. Traffic was diverted to the East
Derwent Highway

-

2010 – refurbishment (completed Dec 2010) to repair structural defects and improve reliability of the
lifting operation after almost 70 years of service

-

2011 – further repair that resulted in 11 occasions when both water and road traffic were impacted

-

2011 – maintenance and a range of minor electrical and mechanical works, causing closure of the lift
span

-

2012 – electrical fault with lift span, causing 25-minute traffic delays

-

2014 – fault with lift span, which could not be operated

-

2020 – operation ceased for one month to undertake detailed inspection, including of damaged cross
bracing.
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Further to the above, given the age of the infrastructure and its condition, the operation of the lift span is
subject to suitable weather conditions and there is no guarantee that the bridge can be opened at any given
time based on prior experience.
Further, being a part of the NLTN and classed as a Category 1 road, certain requirements are allocated to
the crossing that are not currently met by the presence of the lift span.
The first is that a Category 1 road should have grade separated interchanges, meaning that the main flow of
traffic does not need to stop to facilitate secondary traffic movements. In the case of the existing bridge, the
reliance on the lift span to facilitate river traffic goes against this requirement.
The second is related to speed. Posted speed limits for Category 1 roads are expected to be 90 to 110 km/h
to facilitate efficient movement of vehicles. The existing lift span is spatially constrained and does not provide
the necessary space or lane width to increase the speed limit beyond the current 60 km/h speed limit.

2.8

Flood risk

Flood modelling (Entura, 2021) considered the following scenarios:
-

base case – existing bridge and existing causeway

-

interim case – existing bridge, existing causeway and new bridge

-

final case – existing causeway and new bridge.

This modelling, when compared to the base case, shows a small increased flood risk upstream of the bridge
when both the existing bridge and the new bridge are in place – this occurs due to the increased flow
restriction from having two sets of below water structures in place. During the 1:100 annual exceedance
probability flood, this increase in flood levels has the potential to impact homes immediately upstream of the
bridge on the northern bank.
Additionally, the increased set of obstructions in the river may increase the risk that debris and material
floating down river in a storm event collects on the piers. Using a risk-based approach from Australian
Rainfall and Runoff guidelines (Ball, Babister, Nathan, Weeks, & Weinmann, 2019), this risk is low due to the
nearby source of debris available and size of the openings, but it if occurred would further restrict flows and
thus increase upstream flooding.
Modelling shows that the final case, with only the existing causeway and the new bridge in place, the
removal of the existing bridge approximately offsets the increase in flood risk from the new bridge (i.e. the
risk remains the same).
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2.9

Navigation span

The following figure shows the existing bridge position relative to (a likely) new bridge position. The Project
Specification and Technical Requirements requires a 45 m horizontal clearance through the new bridge
crossing for vessels and a 16.2 m AHD vertical clearance.

Existing Bridge
Navigation
Clearance
(30.5 m)

Navigation
Path

New Bridge
Navigation
Clearance
(at least 45.0 m)
Figure 2-1 – Navigation channel

The assumed navigation channel considers the bathymetry and relatively narrow deep-water channel at the
site and the current navigation path of vessels; transit any further south of the existing channel would require
dredging to create sufficient depth of water.
A new bridge has been superimposed, and irrespective of final span arrangement, it shows the likely pier
position on the southern side of the navigation path.
The figure shows the potential impact to the vessel captain’s view through the bridge crossing with the
existing bridge in place (that is, the existing bridge reduces a vessel’s view of oncoming vessels).
It also reduces the available width through the crossing from the Project Specification and Technical
Requirements nominated 45.0 m down to 30.5 m, which is the currently available horizontal clearance. This
reduces the available width oncoming vessels have to navigate safely past each other.
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2.10

Reliance on the East Derwent Highway

With increasing travel time due to congestion on the existing crossing, road users are seeking alternative,
faster routes to the Bridgewater Bridge. This includes both normal and heavy vehicle traffic.
Alternative routes typically use the East Derwent Highway as this connects to the Midland Highway at a
common point (the East Derwent Highway roundabout).
However, this route was not intended to accommodate higher levels of traffic and increased levels of heavy
vehicle usage. The increase in this traffic puts higher volumes through areas that are not used to this level of
traffic, including suburbs and residential areas, subsequently putting pressure on existing infrastructure, and
with the potential to lead to dislocation of these areas as the route will effectively cut the suburb into two or
more parts, as higher volumes of traffic on the roads limit pedestrian and cyclists movements and local traffic
flows.

2.11

Safety risk

Should the existing bridge structure be retained without vehicular access, it is likely that the structure will
become a climbing hazard unless ongoing security is provided. To mitigate this risk, it is expected there will
need to be continued monitoring with security cameras, regular and ongoing patrols and extensive security
fencing, which is likely to impact the presentation of the bridge.
To address this risk could require fences or other structures to be retrofitted to the bridge, such that they
deny access to unauthorised access from climbing. Given the extent of potential climbing locations, these
barriers would be extensive, and their addition would significantly detract from the fabric and presentation of
the existing bridge.
Depending on usage, it may require the retrofitting of pedestrian or safety barriers to areas that would be
accessible to the public. Typically, railings will need to be designed in accordance with AS5100.1 and
AS5100.2, noting that the minimum height for a railing is 1200mm for bridge with pedestrians and 1400mm
for bridges with cyclists.
Additional requirements may apply, including offsetting the top rail to reduce the risk of cyclist pedals being
caught or ensuring no climbing is possible.

Figure 2-2 – Example Barrier System9

9

Webforge – AS5100 Bridge Barriers, https://www.webforge.com.au/access/as5100-bridge-barrier-new/, accessed 30 October 2021
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This type of barrier comes with an ongoing expense and only partially mitigates the potential for
unauthorised public access to the structure, so there remains a risk to public safety.
Retrofitting this to the existing structure is likely to also impact the fabric and presentation of the bridge.

2.12

Seismic risk

AECOM reported on the Bridgewater Bridge as part of their Bridgewater Bridge Review, October 2018. In
this document they detailed the risk of an earthquake event and how this may impact both the bridge
structure and the causeway.
While an earthquake event is considered unlikely (based on earthquake region defined in AS5100 as well as
the long-term performance of the underlying strata), the likelihood of consequence is high and the
consequence itself is significant should an event occur.
Potential risks from a rare earthquake event include:
-

an increase in the unrestrained length of piles from liquefaction or scour of the existing riverbed

-

liquefaction of the causeway and a collapse or instability of the material supporting the road.

AECOM propose mitigations to the pile risk, with regular inspections, but ultimately it would require
reconstruction to fully mitigate the risk – it remains a high risk. They also note ‘limited opportunity’ to mitigate
against the risk of liquefaction of the existing causeway, with only remedial action being likely. This is
consistent with our geotechnical understanding of the causeway construction, given its age and construction
methods available at the time.
These findings are also consistent with previous GHD reporting, Report on Bridgewater Bridge, Geotechnical
Investigation, Seismic Response Analysis, August 2009, which reported liquefaction risk in the vicinity of
Chainage 900 due to wet, fine sands within the river sediments. It reported that the site earthquake risk is
greater than the recommended value provided in Australian Standard AS1170.4 Structural design actions
Part 4: Earthquake actions in Australia.
The GHD Report states the following:
‘An analysis near the southern abutment was undertaken using differing soil parameters (Fraction of
Fines) to reduce the uncertainty from limited data presented in previous reports.
The above method has determined the northern section of the causeway has a Factor of Safety
against liquefaction of less than 0.7. A value of less than 1 indicates the natural sediments
supporting the causeway are extremely likely to undergo liquefaction if an earthquake occurs.
Immediate settlements due to liquefaction near the southern abutment of the existing bridge could
theoretically exceed 5m but a figure in the order of 2m is realistic.
Even if the soil parameters adopted in our analyses were refined by further extensive drilling and
testing, the likelihood of achieving a Factor of Safety acceptable to current design standards is not
feasible. An acceptable FOS which should include a Geotechnical Reduction Factor (eg: Φg = 0.45)
that equates to a value of 2.5 for a new structure.
Based on our investigation, the existing causeway will become unserviceable should an earthquake
with an annual exceedance of probability as low as 0.005 (1/200) occur. The recommended design
earthquake for a new causeway constructed over the natural sediments in the vicinity of the existing
crossing would similarly become unserviceable should such an earthquake occur.’
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3.

Option considerations

3.1

Historic heritage

The heritage value of the Bridgewater Crossing has been extensively studied including surveys and
assessments of individual sites, and broad and specific policy and management advice.
The existing bridge and causeway form part of a Registered Place under the Tasmanian Heritage Register
(THR). The THC has jurisdiction under the Historic Cultural Heritage Act 1995 (HCHA 1995) for all works
within the extent of the registered place which in this case includes areas around the northern and southern
landings as well as extending 20 m parallel from the road centre line to the east and rail line to the west.
There are a number of other Registered Places in the vicinity of the site under the THR.
The HCHA 1995 applies to works within the extent of a Registered Place. The Local Historic Heritage Code
of the planning schemes applies to any development within (but not outside or adjacent to) the titles of these
Places.
The Bridgewater Bridge is not listed in BRI-Table C6.1 of the Brighton Local Provisions Schedule 2021, nor
under Table E13.1 of the Derwent Valley Interim Planning Scheme 2015.
The Bridgewater Causeway and Bridge forms part of a broader and significant cultural landscape which has
historical importance relating to the evolution of transport in Tasmania, and which concentrates at this point
of the Derwent. Serviced first by ferries, then later the causeway, road and rail traffic, the place is arguably
the focus of Tasmania’s most historically important transport route.
The Bridgewater Bridge is rare as Tasmania’s only surviving lift span bridge and is the largest surviving lift
span bridge in Australia. The steel truss approach and lift spans demonstrate the early use of all-welded
connections in steel truss bridges and the early adoption in Tasmania of design details specifically to
address the issue of fatigue in welded truss bridges. The Bridgewater Bridge is important in demonstrating
the key characteristics of a lift span metal truss rail and road bridge. The extensive archive of construction
documentation and engineering studies and has the potential to yield information on historical advances
made in welding details, and their long-term performance.
The Bridgewater Bridge is an important example of the work of engineer Sir Allan Knight. Engineers
Australia recognised the bridge’s technical significance with an Engineering Heritage National Marker in
2018.10

3.1.1

Hierarchy of retention options

From a heritage perspective, the proposed hierarchy of retention options is outlined, as follows.
-

The first principle is to consider options which retain the lift span as a principle characteristic of this
bridge type.

-

Secondary to this are options which retain part or all of the remaining steel structure.

-

Thirdly are alternative options which retain associated features such as caissons as evidence of the
bridge alignment.

10

Review of Assessment of Significance against state criteria/threshold, Memo Purcell to DSG, 12 October 2021
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Retention options all keep the existing causeway in place, so this is not a priority but a given. The removal of
the causeway has not been considered.

3.2

Project objectives

The Project Objective has been most succinctly outlined in the Deloitte Business Case as:
“The aim of the New Bridgewater Bridge project is to enhance the efficiency of growing freight and
passenger movements between the southern and northern regions of the State, and avoid the risk of
costs associated with a major failure.”
Meeting these requirements will see the introduction of a new crossing that will provide a continuous, highstandard connection between the Brooker and Midland Highways and address traffic, safety and amenity
issues associated with freight movements on this route.
The Project Objectives were further assessed through the project procurement and commercial review. This
concluded that the strategic objectives and relationship principles of the Project are to provide a new bridge
crossing the Derwent River at Bridgewater:
1. which ensures the continued availability of the commuter and freight route between Hobart and
Brighton;
2. which provides a facility for continued pedestrian and cyclist use, without unreasonably preventing
river vessel movements nor precluding the future use of the existing rail corridor;
3. which meets the specified project technical requirements;
4. which is affordable and represents value to the State and the community;
5. which is open to traffic by the 31 of December 2024;
6. for which the design and construction processes reasonably minimise risks to the State and the
community;
7. for which the design and construction processes reasonably minimise the impacts on the community
and the environment; and
8. for which the design and construction processes comply with Approvals and Law.

3.3

Project requirements

3.3.1

Technical requirements

During the development of the 2010/11 options, a set of clear ‘Community Agreed Requirements’ were
developed out of a Value Management process undertaken by the then Department of Infrastructure Energy
and Resources.
A set of requirements were established from this process and have since been adopted/adapted based on a
better understanding of the options and the budget available to deliver the options.
The Community Agreed Functional Requirements ultimately includes for the following key items:
-

The River Crossing will be a Bridge

-

Design should cater for pedestrian/cycle crossing
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-

Navigability of the river is needed, consistent with the Bowen Bridge

-

It will be a dual carriageway of 4 lanes throughout

-

Service for traffic is expected to improve

-

The rail corridor must be protected

-

The new crossing will provide a standard of service consistent with the Brooker Highway, but this will
not preclude exploration of design speeds below 110km/h

-

Minimise impact to environment and community

3.4

Visual value

A cursory LVIA of the Bridgewater Bridge in its current state would suggest that the level of its visual impact
is moderate, offset in part by its high ‘scenic interest’ which arises from its:
-

well-understood role as part of a historic crossing

-

the legibility of its association with the convict-built causeway and nearby associated buildings

-

strong aesthetic value as a lift bridge where there is a clarity of association between its form and
mechanical operation.

The ‘chosen design’ for the new crossing has been evaluated as having moderate scenic interest, its visual
qualities exhibiting a unity of form and function, a legibility of its elements and a strong presence generated
by its scale and curvature.
The principal issue with the full or partial retention of any or all parts of the historic bridge in combination with
the construction of the ‘chosen design’ is the visual conflict arising from seeing the two bridges
simultaneously.
Where the two are seen together the ‘scenic interest’ attributed to either the historic bridge or the New Bridge
is diminished by the:
-

lack of visual harmony between the two bridge forms

-

loss of clarity of the otherwise rational and understandable layout of either bridge

-

loss of a sense of order as the two bridge strongly contrast in form, colour and materiality

-

diminution of any excitement that might arise from the viewing of a heritage bridge form and/or a wellengineered contemporary bridge.

Note, the two bridges are not seen together from all viewpoints. Indeed, the historic bridge is offset
considerably to the north of the river where it is screened in several locations by landforms and/or
vegetation. In these situations, the visual impact of full or partial retention is nil.
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4.

Option Identification

4.1

Option identification

Broadly speaking, there are two streams of retention options that are explored as part of this assessment.
These option streams are:
-

full retention

-

partial retention.

4.1.1

Retention elements

The figure, below, shows an elevation of the bridge and identifies the various elements of the bridge that are
discussed in the retention options described, below.
Southern
Lift Tower

Southern
Flanking Span

Lift
Span

Northern
Northern
Flanking Span Approach Span

SubStructure

SuperStructure

Southern
Approach Span

Northern
Lift Tower

Southern
Abutment

Southern
Piles

Southern
Caisson

Southern
Tower
Caisson

Northern
Tower
Caisson

Northern
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Northern
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Figure 4-1 – Bridge Elevation, adapted from original drawing 15D1-2

4.1.2

Full retention

In terms of full retention, the options that have been identified and analysed as the project progressed are:
-

FR1 – full retention and usage for the new crossing.

-

FR2 – full retention and usage as a local access route or for pedestrian/cyclist crossing.

-

FR3 – full retention, lifting span ‘locked up’ to provide vertical clearance.
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4.1.3

Partial retention options

In respect of partial retention options, based on the hierarchy of retention outlined, there are three retention
options being considered:
-

PR1 – partial retention – removal of the lift span, retention of the lifting towers and other elements

-

PR 2 – partial retention – removal of all but the northern approach and flanking spans plus their
associated sub-structures (either with or without the northern lifting tower remaining)

-

PR 3 – partial retention – removal of all super structure elements and the southern caissons to riverbed
level, but retention of the northern caissons and selected pile structures below the southern approach
span.

In all partial retention options, the southern and northern abutments would remain. Other partial retention
options exist and are described further in Section 4.1.4. Ultimately, they are not included in further
assessment.
4.1.3.1

Reason for Inclusion

The reasons for including each of the retention options are described in the table, below.
Table 4-1 – Reason for inclusion of option

No.

Description

Reason for inclusion
This option retains the lift towers as an interpretative
element which together with the remaining spans
demonstrates the alignment of the bridge.

PR1

PR2

removal of the lift span, retention of
both lift towers and remaining
structure

removal of all but the northern
approach and flanking span and
supporting sub-structure (either with
or without the northern lift tower
remaining)

Similar to full retention option FR3, removal of the lift span
provides the vertical navigation clearance. The advantage
is that the heavy counterweights and lift span can be
removed thus reducing risk of failure and ongoing
maintenance cost.
This option demonstrates the alignment of the bridge at
the northern end and a representative sample of the
bridge structure being the northern approach and span.
Potential retention of a representative sample of one lift
tower.
It provides the full navigation span requirement, both
horizontally and vertically (from the northern caisson,
north, the channel is constrained by the prior 1893
caisson to be retained).
Removal of the majority of the structure will reduce
maintenance expenditure. Retention of a portion could
provide some opportunity for future use and interpretation.
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No.

Description

Reason for inclusion

removal of all super structure
elements and the southern caisson to
riverbed level
PR3
retention of the northern caissons
and selected pile structures below
the southern approach span

Retention of this and some or all of the pile structures for
the approach span would provide a strong visual
indication of the presence of a previous bridge, with
minimal requirement for ongoing maintenance.
This option addresses the significance of the bridge as
part of the history of river crossings at this place and
retains interpretative elements of the caissons
demonstrating the alignment of the bridge.
It provides the full navigation span requirement, both
horizontally and vertically as retention of the northern
caisson does not impinge on the navigation span.

4.1.4

Discounted partial retention options

Other partial retention options that were discounted include:
‘Removal of the northern approach and flanking span but retention of the southern approach and
flanking span’
-

The selection of retention of the northern spans over the southern is preferred as the northern span can
be retained without impacting the navigation channel.

-

The southern approach spans and flanking spans include more in water structures and thus may
impact the flood risk greater than those on the northern side.

-

The retention of the northern span over the southern span means a better alignment with the remains
of earlier Bridgewater road and rail bridges which are proposed to be retained in any option.
‘Removal of approach spans on either or both sides and retention of the steel structure’

-

This effectively isolates the bridge structure, leaving very little option for any future use other than as a
historic feature.

-

Maintenance of this structure would be made far more difficult and thus expensive.
‘Retention of just the approach spans’

-

The lifting span of the Bridge holds greater historic technical value than the approach spans. Retention
of the approach spans only would not greatly contribute to a full understanding of this significance
criterion.

-

While this would provide the best outcome in terms of navigability, it is not deemed to add any value,
and would still require maintenance expenditure in the long run.
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5.

Retention option assessment approach

5.1

Assessment approach

The assessment of the retention of the existing bridge is a multi-disciplinary process, requiring input from a
range of consultants with a variety of views on what retention of the existing structure means.
The methodology outlined in the State Heritage Office of Western Australia, Heritage Impact Statement – A
Guide, 2012 (WA Guide) has been used as a basis for undertaking this assessment.
The WA Guide outlines questions that should be answered for the demolition of a structure.
-

Have all options for retention and adaptive re-use been explored?

-

Is demolition essential at this time, or can it be postponed in case future circumstances make retention
and conservation more feasible?

-

Can any new development be located elsewhere on the site, so the significant elements of the place
can be retained?

-

Has the advice of a heritage consultant been taken? If not, why not?

The first stage of this assessment involves consideration of the retention and adaptive re-use options; the
first question.
To evaluate the viability of each of these options, they have been assessed against a set of assessment
criteria, outlined below.
The next two questions are answered following this assessment. The final question is not relevant as the
project has included extensive involvement from heritage consultants throughout.

5.2

Assessment criteria

The assessment criteria have been developed to cover the range of topics that may be impacted by the
decision to retain or demolish the existing bridge.
These criteria are outlined, below.
-

Alignment with Project Objectives (the objectives are outlined in Section 3.2).

-

Alignment with Technical Requirements (these requirements are outlined in Section 3.3).

-

Up-Front Capital Cost.

-

Ongoing Maintenance Cost.

-

Public Safety.

-

Flood Risk.

-

Heritage.

-

Visual Impact.
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5.3

Rating of assessment criteria

The assessment criteria are being assessed by the following parties.
Table 2 – Assessors
Assessment Criteria

Assessor

Alignment with Project Objectives

Burbury Consulting

Alignment with Technical Requirements

Burbury Consulting

Up-Front Capital Cost

Burbury Consulting

Ongoing Maintenance Cost

Burbury Consulting

Public Safety

Burbury Consulting

Flood Risk

Entura

Heritage

Purcell / Mott McDonald

Visual Impact

Inspiring Place

Each criterion was assessed for the positive and negative impacts of the proposal. A score was then be
assigned to each criterion, using a 5-point scale as follows:
Table 3 – Assessors
Grading

Indicator

Description

Score

Great

+2

The option provides significant enhancement of the topic or is in strong
alignment with the outcome expected for that topic

Good

+1

The option provides enhancement of the topic or is in alignment with
the outcome expected for that topic, but could be improved

0

The option neither improves or detracts from the topic

Bad

-1

The option detracts from the topic or is generally not in alignment with
the outcome expected for that topic, but could be worse

Very Bad

-2

The option detracts from the topic or is significantly not in alignment
with the outcome expected for that topic

–

Okay

An overall score will be assigned to each option based on a combined assessment, as follows:
-

There will be no weighting to the criteria – each criterion is of equal importance

-

An average of the ‘scores’ will be taken. The option will be rated in accordance with that score – the
score will be taken to align with the grading as follows:
o

-2 > Average score <-1 = Bad

o

-1 > Average score <1 = Okay

o

1 > Average score <2 = Good
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6.

Option assessment – full retention

6.1

Introduction

Section 2 details the reasons that the existing bridge, in its current condition, is no longer suitable as the
crossing of the River Derwent in this location.
At the time of developing the two options for community consultation (October 2020), the option of renewing
the existing bridge was also considered, but discounted. In summary, the reasons for this are that:

6.2

-

any option that retains the existing bridge restricts the navigation channel, which does not meet one
of the fundamental objectives of the project

-

the ongoing use of the causeway and bridge attract a significantly higher cost of maintenance

-

the ongoing use of the causeway attracts significant risk in terms of both inundation from flooding
and future climate change as well as the potential impact of liquefaction during a rare seismic event

-

retrofitting the existing bridge to enable it to meet the requirements of the NLTN are difficult (see
Section 6.2) and are likely to result in an adverse impact to the value of the bridge. Not retrofitting
the bridge and sticking with its existing constraints would also lead to an unacceptable project
outcome with limited speed of travel, and limits to mass and size of vehicles using the crossing.

Engineering assessment – upgrade of the existing bridge

The existing bridge provides a constrained clearance envelope for vehicles through the bridge. This is due
to the geometry of the structure itself – the steel trusses that form part of the flanking spans, the lift span
arrangement and the width of overall superstructure and substructure arrangement.
The current bridge has a signed height restriction of 4.6m. The current Australian Standard (AS 5100-2017)
for new bridges is typically for min 5.4m.

Figure 6-1 – Extract from AS 5100.1 Bridge design Part 1: Scope and General Principles
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This limited vertical clearance to structure restricts current heavy vehicles and even more so the Over-Size,
Over-Mass (OSOM) vehicles within the freight network, pushing these vehicles onto the East Derwent
Highway when travelling between Bridgewater and Hobart.
This further results in increased road maintenance costs and transiting of heavy vehicles through populated
residential suburbs.
A review of the steelwork arrangement, as shown in the figure below, clearly demonstrates the difficulty in
modifying the structure to cater for a larger, more compliant road vehicle clearance envelope.

Figure 6-2 – Flanking and Lift Span Arrangement

Practically, modification of the flanking spans would be more expensive and take longer in construction than
full replacement of the two flanking span structures. Modification works are likely to take a number of
months requiring complete road closure.
Modifying the lift span presents similar challenges to the flanking spans. It is likely a full replacement would
be more viable than attempting to modify the existing structure.
Additionally, modifications would be required of the towers themselves. This work would also likely take
some months to complete and require a commissioning exercise to bring the new lift span into operation.
It is noted that AECOM’s 2018 Report indicates the lift span truss and the flanking and approach span
concrete deck are borderline in terms of catering for current B-double loading. In that report AECOM
identified a number of bridge structural elements where ongoing inspection and possible maintenance will be
required to ensure the satisfactory long term performance.
In summary, modification is possible but would far outweigh the cost of replacement. Further, it poses the
question that, given the extent of works required to modify the structure, would the value of the existing
bridge remain following completion?
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6.3

Options Assessed

Full retention options that were assessed are outlined in the sections, below.

6.3.1

Option FR1 – full retention as new crossing

Option description: Full retention of the existing bridge, utilisation of the bridge as part of the new crossing.
Based on the prior analysis, full retention as the new crossing is discounted from further assessment.
This decision was made prior to commencement of the ECI process commencing and the reasons for this
are detailed in Sections 2.2, 2.3, 2.4, 2.6, 2.7, 2.9, 2.12, and 6.2.
Retention as the new crossing was considered as both the only crossing (i.e. two lanes of traffic only) or as
part of a new build (i.e. existing crossing takes the two lanes north bound with a new structure
accommodating the two southbound lanes).
Assessment outcome: Discounted from further assessment.

6.3.2

Option FR2 – full retention with alternative use (lift span operational or not)

Option description: Full retention of the existing bridge, utilisation of the bridge as a pedestrian or cyclist
link across the River Derwent.
Alternative uses of the crossing were considered, including as a local access road connection or for
pedestrian and/or cyclist connection.
The main disadvantage of this option is that retention of the bridge for local access road or pedestrian/cyclist
use would mean that the benefits of the navigable channel provided with the new bridge would be lost as
vessels over only a few metres high would be unable to pass without the lit span being operational (thus not
meeting a key project objective).
If the lifting span was to remain operational, it would significantly increase operational and maintenance
expenditure required, which would be disproportionate to the benefit from its use as a pedestrian or cycleway
bridge.
If it was fixed in an open position, it would require staircases or ramps to provide higher access that may
make it uninviting to users, unsuitable for cyclists and not compliant for access. It is also acknowledged that
considerable safety upgrades are likely to significantly alter the character of the bridge and its presentation
(Section 2.11).
The analysis of this option is summarised in the table, below, with further detail of the assessment provided
in the following sections.
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Table 4 – FR2 Analysis
Assessment Criteria

Alignment with Project
Objectives

Positives

-

Negatives

-

Navigable width not
achieved

-

Some options further
restrict navigable height

Simplifies or removes need
for SUP on new bridge

-

Risk of inundation

-

Risk of liquefaction of
causeway

Nil

Alignment with Technical
Requirements

-

Up-Front Capital Cost

-

Nil

-

High cost to modify the
existing bridge and keep
safe for operation

Ongoing Maintenance
Cost

-

Nil

-

High ongoing cost

-

Cost far exceed benefits
provided in comparison to
providing similar function
on new bridge

Public Safety

-

Nil

-

Regardless of controls to
be put in place, there is a
public safety risk

Flood Risk

-

Nil

-

Keeping the existing bridge
in place increases flood
risk

Heritage

-

Retention of the fabric of
the bridge

-

Likely impact to fabric from
safety upgrades

-

No impact to the values of
the registered place

-

Risk to the setting of the
crossing as the heritage
place due to visual clutter

-

Risk of anti-social activity

-

Visually conflicts with the
‘chosen design’ as
discussed in Section 3.4

Visual Impact

-

Maintains the existing
situation which has social
licence gained over the
50+ years of its operation

Overall
Rating

–
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6.3.2.1

Local access road

Utilising the existing bridge as a local access road, when the new bridge is in operation, was considered. The
bridge could be used for low volume, low speed connection between the southern and northern shores.
The main reason this was discounted was due to the low expected levels of demand and low benefit. It is
unlikely that the existing bridge would be an attractive route for local traffic for the following key reasons:
•

The new bridge would provide a faster route across the river compared to the existing bridge. This
is due to the improved geometry and higher speed limit. Faster travel times apply for local and
regional traffic movements.

•

Origin-Destination data indicates that the majority of river crossing movements are regional rather
than local movements. There are few traffic generating and traffic attracting pairs on either side of
the river in a local context that will result in any significant local trips that might be attracted to
utilising the existing river crossing infrastructure.

A local access road would need to provide a connection between an origin of traffic to a destination. The
likely origins of traffic in the area are residential houses. The main destinations are the small retail area
immediately north of the existing crossing, or the foreshore area on the northern shore.
The expected traffic volume that would potentially cross between those two points is less than 1 000 vehicles
per day, a very small proportion of any traffic making the crossing (~5% of the 22 000 vehicles per day).
Due to this, retention of the existing bridge, with the significant cost that is expected over its life to keep
operational (especially since the lift span would need to be retained and operational) could not be
economically justified.
While no economic analysis has been undertaken, it does not require much analysis to determine that
spending $35 million (refer Section 2.4) to provide travel for less than 1 000 vehicles per day when a suitable
alternative (that is likely more efficient) is present.
Further, it is likely that the travel time between those locations via a local access would be longer than
travelling on the new crossing. With new intersection designs, the expected travel time through this crossing
is expected to significantly reduce – free flow traffic conditions are expected at almost all times (Midson,
2021).
With a higher speed across the new crossing, and more efficient access via the new interchanges, the likely
outcome is that a given trip will take the same if not more time via the existing crossing due to the lower
speed. The attraction of using the existing crossing infrastructure is likely to be more of a tourist or nostalgic
attraction rather than a convenient or efficient alternative than the proposed new bridge.
6.3.2.2

Pedestrian and/or cyclist path

At present there is no formal pedestrian and cyclist path across the river at this location. While cyclists could
use the road to cross, this use is not encouraged as there is no separation from vehicular traffic. Further, the
existing bridge deck contains a number of expansion joints that could pose a hazard to casual riders.
The proposed new bridge includes a dedicated shared use path for pedestrians and cyclists, with a view that
providing a way to cross, and connecting it into the broader network, will encourage its use.
As a result, there is expected to be demand for a dedicated pedestrian and cyclists crossing, however re-use
of the existing bridge for this purpose would be inefficient compared to the high standard of new pedestrian
and cyclist infrastructure proposed for the new bridge.
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As previously stated, keeping the bridge solely for pedestrian and/or cyclist use would require one of the
following.
-

The existing lift span to be kept operational, attracting significant maintenance expense. While taller
vessels could pass, the navigable width would not meet the requirements of the project.

-

The existing lift span locked in the down position, attracting reduced, but not insignificant maintenance,
but with a clear constraint on the size of vessel passing, critically missing a key objective of the project.

-

Locking the lift span in the open position and creating some sort of structure to allow pedestrians or
cyclists to cross. If fixed in an open position, it would require staircases or ramps to provide access that
may make it uninviting to users, unsuitable for cyclists or not compliant for access. It is also
acknowledged that considerable safety upgrades are likely to significantly alter the character of the
bridge and its presentation (Section 2.11). The cost of creating this crossing would likely be comparable
to providing a purpose built, low maintenance crossing on the new bridge.

6.3.3

Option FR3 – Full retention with lift span ‘locked up’

Option description: Full retention of the existing bridge, however the lift span is lifted to provide the
required vertical clearance and locked into position. The counterweights may or may not be removed.
This option retains the full structure but not in its normal operating position. The reason that the lift span
would be left raised was to remove the need to operate the lift span for vessels wanting to navigate under
the bridge.
Taking the lift span out of operation removes the risk of unreliability and decreases the ongoing cost to
maintain the asset. However as per Section 2.5, there is still a significant ongoing cost associated with the
maintenance of the existing structure. Further, without regular use of the structure, there is likely to be
ongoing safety concerns as outlined in Section 2.11.
Locking the bridge in the open position restricts the use of the bridge, with it now no longer serving as a
crossing. Recreational use could easily be achieved with just the causeway in place.
Table 5 – FR3 Analysis
Assessment Criteria

Positives

Negatives

Alignment with Project
Objectives

-

Navigable height achieved

-

Navigable width not
achieved

Alignment with
Technical Requirements

-

Nil

-

No use of the bridge
identified in this position

Up-Front Capital Cost

-

Lower cost as no function
required to be retained

-

Still requires expenditure to
make safe

Ongoing Maintenance
Cost

-

Lower cost with lift span in
open position

-

Still requires expenditure to
keep safe

Public Safety

-

Nil

-

Regardless of controls,
there is a public safety risk

Overall
Rating
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Assessment Criteria

Positives

Overall
Rating

Negatives

Flood Risk

-

Nil

-

The existing bridge
increases flood risk

Heritage

-

Retention of the fabric of
the bridge

-

Likely impact to fabric from
safety upgrades

-

No impact to the values of
the registered place

-

Bridge becomes redundant
asset needing meaningful
use

-

Risk of deterioration and
anti-social activity

-

Risk to the setting of the
crossing as the heritage
place due to visual clutter

-

Removal of operation of lift
span reduces significance
as the intended technical
function of the bridge is
lost

-

Visually conflicts with the
‘chosen design’ as
discussed in Section 3.4

-

The permanently raised
bridge deck presents as
unbalanced, that is there is
a visual tension when the
bridge deck is raised.

Visual Impact

6.4

-

Maintains a semblance of
the existing situation which
has social licence gained
over the 50+ years of its
operation

–

Full retention option assessment summary

The table, below, outlines the initial options assessment that was undertaken on the first concept options
developed.
Table 6 – Full retention options assessment summary
Option

FR1

Project
Objectives

Technical
Req’ment

Capital
Cost

Ongoing
Cost

Public
Safety

Flood
Risk

Heritage

Visual
Impact

Discounted from further assessment

FR2

–

FR3

–

As an interim comment, the Department of State Growth does not have funding available to maintain
redundant assets that are no longer part of the road network. In the instance that suitable funding is not
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available to maintain the existing bridge, the structure will likely deteriorate in condition and over time may be
at risk of becoming unsafe and unsuitable for public access.
Experience with other bridges around Tasmania, and Nationally has shown that where redundant bridges
are kept in the landscape, they may become a maintenance burden to the Department and prone to
vandalism. Historically, councils have not had the funding available, or the capacity to take on responsibility
for, the maintenance of such bridges, and they are eventually removed when they fall into a state of
disrepair.
Funding of retention will divert valuable public funds to the maintenance of the existing bridge from other
projects, without commensurate benefit.
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7.

Option Assessment – Partial Retention

7.1

Options assessed

7.1.1

PR1 - Partial retention – retain all but the lift span

Option description: This option includes for the retention of all but the lift span. The lift span and
counterweights would be removed.

Figure 7-1 – PR1, adapted from original drawing 15D1-2

The advantage of this option is that the vertical navigation clearance can be retained, while the maintenance
requirement of the lift span is removed. This option is very similar to Option FR3, however instead of the lift
span being left in the open position, it would be removed.
The main advantage of removal over leaving the lift span in an open position is that the risk of failure of the
lift span (i.e. falling) is removed and a significant portion of the mass can be removed from the structure
(counterweights).
Given the significance of the lift span in the overall context of the technical value of the bridge, removal
obviously reduces that value, and limits the interpretation of the bridge however retains the bulk elements of
the bridge, including welds and truss formation.
Table 7 – PR1 Analysis
Assessment Criteria

Positives

Negatives

Alignment with Project
Objectives

-

Navigable height achieved

-

Navigable width not
achieved

Alignment with
Technical Requirements

-

Nil

-

No use of the bridge is
identified when in this
position

Up-Front Capital Cost

-

Nil

-

Requires the demolition of
the lift span

Ongoing Maintenance
Cost

-

Lower cost with lift span
removed

-

Still requires expenditure on
rest of structure to keep safe

Overall
Rating
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Assessment Criteria

Positives

Negatives

Public Safety

-

Nil

-

Regardless of controls to be
put in place, there is a public
safety risk

Flood Risk

-

Nil

-

Keeping the existing bridge
in place increases flood risk

Heritage

-

Retention of most of the
fabric of the bridge

-

Context of the bridge design
and technical significance
associated with lift span
bridges removed. Impact to
capacity to interpret the
bridge

-

Likely impact to fabric from
safety upgrades

-

Bridge becomes redundant
asset needing meaningful
use

-

Risk of deterioration and
anti-social activity

-

Risk to the setting of the
crossing as the heritage
place due to visual clutter

-

The permanent gap when
removed detracts from the
visual completeness of the
bridge

-

Retention of the lifting towers
visually conflicts with the
chosen design as discussed
in Section 3.4

Visual Impact

-

Maintains a semblance of
the existing situation which
has social licence gained
over the 50+ years of its
operation

Overall
Rating

11

11

The rating of ‘bad’ arises as the partial retention is considered a poor interpretative outcome, being one that does not clearly present
the lift span features. There are likely visual and fabric impacts associated with safety upgrades.
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7.1.2

PR2 - Partial retention – retain the northern flanking and approach span

Option description: This option includes for the retention of only the northern flanking span and approach
span. The lifting tower could either be retained or removed to simplify the structure.

Figure 7-2 – PR2 option, adapted from original drawing 15D1-2

The advantage of this option is that it removes the majority of the existing structure thus significantly
reducing the ongoing maintenance expenditure. The structure remaining allows for the full navigation
channel to be utilised (both horizontally and vertically) and with some structure in place, future adaptive reuse of the structure could be possible, while retaining the steel and welds of the old structure.
Table 8 – PR2 analysis
Assessment Criteria

Positives

Alignment with Project
Objectives

-

Navigable height achieved

-

Navigable width achieved

Alignment with
Technical Requirements

-

Nil

Up-Front Capital Cost

-

Ongoing Maintenance
Cost

-

Public Safety

Negatives

-

Nil

-

No use of the bridge is
identified as yet

-

Requires the demolition of
the lift

Significantly lower cost

-

Nil

-

Nil

-

Lower public safety risk,
but still retains a bridge
structure over water

Flood Risk

-

Removal of most of the in
water structure means
flood risk remains relatively
constant

-

Some in water structure
would remain

Heritage

-

Retention of some fabric of
the bridge

-

Context of the bridge
design and technical
significance associated

Overall
Rating

12

12

The rating of ‘bad’ arises as the partial retention is considered a poor interpretative outcome, being one that does not clearly present
the lift span features. There are likely visual and fabric impacts associated with safety upgrades.
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Assessment Criteria

Positives

Negatives

Overall
Rating

with lift span bridges
removed. Impact to
capacity to interpret the
bridge’s original form and
function

Visual Impact

-

-

-

The visual impact of this
option is limited (without
tower)
The northern approach and
flanking span are short in
length and low to the
water. As such the
approach and span only
visually interact with a
small portion of the chosen
design

-

Likely impact to fabric from
safety upgrades

-

Bridge becomes redundant
asset needing meaningful
use and considerable
interpretation

-

Risk of deterioration and
anti-social activity

-

Risk to the setting of the
crossing as the heritage
place due to visual clutter

-

Retention of the lifting
tower would create a
strong and unacceptable
visual imbalance that was
out of character with the
historic form of the bridge
as a symmetrical element

-

–
(no
tower)

The vertical element would
also visually conflict with
the chosen design as
discussed above

The absence of vertical
elements means the visual
conflict between the two
‘bridges’ is limited
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7.1.3

Option PR3 – retention of sub-structure

Option description: Retention of the sub-structure of the bridge (with exception of the southern tower
caisson), removal of the super-structure.

Figure 7-3 – PR3 option, adapted from original drawing 15D1-2

The advantage of this option is that it provides the full navigation span requirement, both horizontally and
vertically. This is because the retention of the northern caisson does not impinge on the navigation span
(and the reason for keeping this in many of the retention options).
Retention of the northern caissons and some or all of the pile structures from the approach span, together
with the causeway would naturally create a strong visual indication of the presence of the previous bridge,
without the bridge being there. This is evident in remnants of previous crossings presently visible.
Keeping only the sub-structure remove or reduces a lot of the other risks associated with retention while
attracting minimal requirement for ongoing maintenance.
Examples of this are present at other prior crossings in Australia, one example being the Hawksbury River
Railway Bridge, shown below.

Figure 7-4 – Hawkesbury River Railway Bridges13

13

By Daramulan at the English Wikipedia, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=18010480

C3153 Bridgewater Bridge Scoping & Investigations – Retention Options Analysis | 41

Table 9 – PR3 Analysis
Assessment Criteria

Positives

Alignment with Project
Objectives

-

Navigable height achieved

-

Navigable width achieved

Alignment with
Technical Requirements

-

Up-Front Capital Cost

Negatives

-

Nil

Redundant asset removed

-

Some ongoing
maintenance required but
minimised

-

Demolition cost is
moderate given below
water pile and caisson
removal not required

-

Requires more expenditure
compared to retention of
more bridge elements

Ongoing Maintenance
Cost

-

Minimal maintenance
required other than to keep
safe

-

Risk (low) of failure of the
pile structures if not
maintained

Public Safety

-

Access to structure
restricted to only by water

-

Navigational safety of old
piles to be considered
(marking / lights)

Flood Risk

-

Removal of the southern
caisson will reduce risk

-

But remaining structure will
see a slight increase in
upstream flood risk

Heritage

-

Risk to the setting of the
crossing as the heritage
place due to visual clutter
removed

-

-

Ability to interpret
alignment of bridge

Context of the bridge
design and technical
significance associated
with lift span bridges
removed.

-

Impact to capacity to
interpret the bridge

-

Nil

Visual Impact

-

Risk of deterioration and
anti-social activity removed

-

The visual impact of this
option is minimal.

-

The pilings/caissons are
very small in scale relative
to the surrounding
landscape and/or the
adjacent chosen design.

-

The pilings/caissons are
low to the water and limited

Overall
Rating

-

14

14

The rating of ‘good’ is considered the best partial retention option in that it does not confuse the presentation of the lift span values,
and lessens visual impacts associated with safety measures required of other retention options. This option would need to be supported
by a program of interpretation, and a publicly accessible archival record.
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Assessment Criteria

Positives

Overall
Rating

Negatives

in number but provide
sense of the history of the
site as a bridge location.
-

7.2

The absence of other
vertical elements means
the visual conflict between
the two ‘bridges’ is very
limited.

Partial retention option assessment summary

The table, below, outlines the initial options assessment that was undertaken on the first concept options
developed.
Table 10 – Partial retention options assessment summary
Option

Project
Objectives

Technical
Req’ment

Capital
Cost

Ongoing
Cost

Public
Safety

Flood
Risk

Heritage

Visual
Impact

PR1
PR2
PR3

-
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8.

Option assessment – full demolition

8.1

Option assessed – FD1 – full demolition

Option description: This option includes for the full demolition of the existing bridge, the approach spans,
flanking spans, towers and the lift span.
As with the other options, the causeway would be retained as would the remains of earlier Bridgewater road
and rail bridges. The advantage of this option is that the full navigation clearance can be retained, while the
maintenance requirement for the existing bridge is removed. Only the existing causeway would require
maintenance.
Table 11 – FD1 analysis
Assessment Criteria

Positives

Negatives

Alignment with Project
Objectives

-

Navigable height and width
achieved

-

Nil

Alignment with
Technical Requirements

-

Redundant asset removed

-

Nil

Up-Front Capital Cost

-

Nil

-

Requires funding for
demolition

Ongoing Maintenance
Cost

-

No ongoing maintenance
other than keeping the
causeway safe

-

Nil

Public Safety

-

No safety hazard

-

Nil

Flood Risk

-

Removal of the in water
structure means flood risk
is no worse than existing

-

Nil

Heritage

-

Risk to the setting of the
crossing as the heritage
place due to visual clutter
removed

-

Loss of all fabric of the
bridge and values of the
bridge, with the exception
of the archival record

-

Risk of deterioration and
anti-social activity removed

-

This option removes all
potential visual conflict,
allowing the chosen design
to be understood in its
purest visual form without
any diminution of its
aesthetic qualities or
scenic interest

-

Nil

Visual Impact

Overall
Rating

-
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9.

Option assessment summary

9.1

Summary scores

The table, below, summarises the scores of each option assessed against the criteria.
Table 12 – Partial retention options assessment summary
Option

Project
Objectives

Technical
Req’ment

Capital
Cost

FR1

Ongoing
Cost

Public
Safety

Flood
Risk

Heritage

Visual
Impact

Discounted from further assessment

FR2

–

FR3

–

PR1
–

PR2
PR3

–

FD1

9.2

Overall Rating

The table, below, outlines the overall rating of the options.
Table 13 – Overall ratings
Option

Overall Rating

FR1

Discounted

FR2

-0.875

Okay

FR3

-0.625

Okay

PR1

-0.875

Okay

PR2

0.125

Okay

PR3

1.000

Good

FD1

1.125

Good
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9.3

Preferred option

From the assessment completed, the preferred options is thus FD1, or full demolition of the bridge.
FD1 has clear benefits.
-

Navigable height and width achieved due to the removal of structures constraining the channel.

-

It achieves a better asset outcome, removing a redundant asset and free up future maintenance funds
for higher and better uses.

-

There will be no public safety risk, risk of deterioration of the asset.

-

The flood risk is minimised and, in line with modelling completed, a slight reduction in risk is expected.

-

The risk to the setting of the crossing as the heritage place, due to visual clutter is removed

-

Any potential conflict between the new bridge and the existing bridge is removed

The obvious drawback of the option is the loss of the fabric and value of the bridge, but alternative,
interpretation options can be explored to ensure this is mitigated.

9.4

Other Comments

Consistently, retention in any state has been identified as less preferable than full replacement for the
following reasons.
-

Retention of the existing structure will mean the retention of a redundant asset, which goes against
general engineering and asset management principles.

-

Removal of a redundant asset following replacement is a normal part of infrastructure development. It is
also consistent with what has occurred at the site for each of the prior bridges since 1803 when it first
became a crossing.

-

The redundant asset will still require (potentially significant) ongoing maintenance expenditure (refer to
Section 2.5).

-

Retention of the structure would retain the existing piles, which are obstructions in the river. The
addition of the new structure combined with the existing structure might increase the risk of restricted
flow, retained debris and therefore upstream flood impacts (refer to Section 2.8).

-

Retaining the existing bridge (full or any partial retention that retains the southern tower caisson) would
restrict the navigation channel, jeopardising the achievement of a key project requirement. In this
situation, either the lift span would need to remain operational (which would require ongoing
maintenance) for passing vessels, or the lift span would need to be left in a raised position to achieve
the vertical clearance, but the horizontal clearance target of 45 metres would not be met. It is not
possible for this requirement/project objective to be met with the existing structure in place (refer to
Section 6.2).

-

If the bridge was to be retained in an unused state, there would likely be an increase in anti-social
activity on the existing structure, including activities that could pose a hazard to the public and risk to
the State (refer to Section 2.11).
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10.

Is demolition essential at this time?

While demolition is not required for the new bridge to be built, it is standard infrastructure practice to remove
an existing bridge when a replacement bridge is constructed to avoid the cost of maintaining two assets.
The heritage significance of the existing bridge, as part of the crossing is recognised. It is prudent to deal
with the issue of the future of the existing bridge as part of this project.
The alternative of deferring consideration of the existing bridge without a viable ongoing use will divert
valuable public funds to the maintenance of the existing bridge without commensurate benefit. State Growth
does not have funding available to maintain redundant assets that are no longer part of the road network. In
the instance that suitable funding is not available to maintain the existing bridge, the structure will likely
deteriorate in condition and over time may be at risk of becoming unsafe and unsuitable for public access.
Experience with other bridges around Tasmania, and Nationally has shown that where redundant bridges
are kept in the landscape, they may become a maintenance burden to the Department, and be prone to antisocial behaviour. Historically, councils have not had the funding available, or the capacity to take on
responsibility for the maintenance of such bridges, and they are eventually removed when they fall into a
state of disrepair.
Further, the timing from a flood risk point of view is important to understand. The longer you wait in removal
the existing bridge, the higher the chance of there being a flood event where the impacts forecast may be
realised. Events over 1:10 AEP have some flooding on the nearby land. While analysis to date hasn’t
focused on these more common events, they are the events more likely to have an impact with the existing
bridge in place. Statistically speaking, there is a 1:10 chance per year of this event occurring, and in a 10year period there is a 65% chance of an event occurring.
The demolition of the bridge will mitigate visual clutter and the risk of impacts to the cultural landscape and
setting of the crossing.
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11.

Can development be located elsewhere?

The crossing between Bridgewater and Granton is an important existing transport corridor. Alternative
locations for the crossing, to avoid the impact to the existing bridge and surrounds, are not considered viable
or appropriate given the range of existing transport connections to the crossing and the reliance of the State
on the crossing as part of the NLTN.
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12.

Summary

This report documents the process used to identify and assess the appropriateness of full or partial retention
options for the Bridgewater Bridge. It responds to the following request from the Tasmanian Heritage
Council:
The amended MPIS must include evidence of a more comprehensive exploration of options for the
full or partial retention of the Bridgewater Bridge. It is recommended that further research is carried
out by suitably qualified heritage engineering specialists to identify potential options and to provide
further advice about the feasibility for full or partial retention, including appropriate relocation. It is
noted that the MPIS and heritage impact statement currently contain inconsistent statements about
the future of the Bridgewater Bridge.
The preferred option from this analysis is full demolition, which has been included in the scope of the
amended MPIS put forward to the Development Assessment Panel.

C3153 Bridgewater Bridge Scoping & Investigations – Retention Options Analysis | 49

