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A 20M WALKING TRACK BRIDGE FOR WARATAH–WYNYARD COUNCIL - OVERCOMING REMOTE ACCESS, 

ENVIRONMENTAL AND CONSTRUCTION CHALLENGES 

Ali Chaboki, Managing Director & Principal Structural Engineer, ARC Design Solutions (Speaker) 

This presentation details the design and installation of a 20m prefabricated aluminium pedestrian bridge over Seabrook 

Creek at Frenchs Road Reserve for Waratah–Wynyard Council, Tasmania, a project defined by extreme access 

constraints and environmental sensitivity. The site’s remoteness and the presence of a resident platypus population 

required innovative, low-impact construction methods. 

There is no road access to the bridge site with walking tracks being the only permanent ground access to the bridge 

location. 

Traditional machinery and material delivery were impossible. The solution involved helicopter placement of concrete for 

the screw-pile foundations and the crane-free, open-air assembly of a prefabricated aluminium bridge kit. The existing 

timber bridge was carefully dismantled and removed with minimal disturbance to the creek environment. 

Key challenges and solutions discussed will include: 

• Site investigation and geotechnical design for helicopter-placed foundations 

• Environmental management plans protecting aquatic wildlife 

• Design and logistics of the prefabricated aluminium bridge system 

• Safe demolition and manual removal of the existing structure under limited access 

• Quality assurance and compliance with Australian Standards under unconventional construction conditions 

The project demonstrates how adaptive engineering, modular prefabrication, and non-traditional methodologies can 

successfully deliver small bridge infrastructure in logistically and environmentally constrained settings. Lessons learned 

provide valuable insights for asset owners, designers, and contractors facing similar challenges. 

 

 

 

BIOGRAPHY 

 
 

Ali Chaboki is the Managing Director and Principal Structural Engineer at ARC Design Solutions, 
with over 25 years of experience in structural engineering across Australia and the Middle East. He 
specialises in bridge inspections, load rating, remedial design, and complex structural assessments 
for both heritage and contemporary infrastructure. Ali has led numerous projects for rail authorities, 
local councils, and private clients, with a strong focus on practical, buildable solutions that address 
site-specific challenges, environmental constraints, and client objectives. 
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ADVANCEMENT OF STAY CABLE TECHNOLOGY FOR SHORT-SPAN CABLE STAYED BRIDGES 

Adrien Krempp, Senior Design and Methods Engineer, Freyssinet Australia (Speaker) 

Nikolaj Pedersen, National Design Manager, Freyssinet Australia 

Pedestrian and cyclist bridges are becoming increasingly popular, as they promote sustainable ways of transportation. 

These bridges, typically with span lengths in the range of 30 – 100 m, are often designed using different stay cable 

technologies such as fully locked coil cables, wire ropes or parallel strand cable systems. The stay cable system plays 

an important and integral role within the structure, as well as in its durability and the long-term operation and 

maintenance. 

This paper will present specific case studies for recently completed bridges in Australia that supported the decision of 

using parallel strand cable systems, using multi-criterial analysis considering fatigue resistance, risk of cable vibrations, 

impact on the bridge structure through wind loading and axial stiffness, fatigue performance, durability, supply chain risk 

and cost.  

The paper will provide specific recommendations for the use of parallel strand cable systems and provides a 

comparative analysis of the various anchoring options on the deck and pylons considering the multiple criteria 

mentioned as well as considerations of constructability and staging analysis.  

BIOGRAPHIES 

 

Adrien Krempp is a Senior Design and Methods Engineer working in the Design and Methods 
Department of Freyssinet Australia with over 10 years’ experience in bridge construction projects 
across the globe. Among them, the TMCLK Bridge in Hong Kong (balanced cantilever) and the Third 
Bosphorus Bridge in Istanbul (stay cable). Adrien joined Freyssinet Australia in 2017 and has been 
working on multiple bridge projects such as the Grafton Bridge (balanced cantilever) in NSW, the 
viaducts and one footbridge on the West Gate Tunnel Project and two footbridges on the North-East 
Link Project in Melbourne.  
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Nikolaj Pedersen is an experienced bridge engineer and technical manager with over 15 years’ 
experience in structural design and construction methodologies for large-scale, complex bridge projects 
across Europe, Asia, and Australia. He has worked across design consultancies, public infrastructure 
delivery, and specialist contracting. Nikolaj is Freyssinet’s National Design Manager and leads the 
Design and Methods Department. His experience covers advanced steel and concrete design, 
launching systems, and stay cable detailing, with a strong focus on construction feasibility, innovation, 
and technical precision. 

 

BALANCING ELEVATED COMMUNITY EXPECTATIONS WITH HIGH TECHNICAL AND ENVIRONMENTAL 

COMPLEXITY: TAMWORTH REGIONAL SKYWALK 

Lachlan Mackiewicz, Project Engineer, Tamworth Regional Council (Speaker) 

Ian Joyce, Director of Client Relations, FORGE (Speaker) 

Currently being delivered by Tamworth Regional Council under the NSW Government’s Regional Tourism Activation 

Fund, the $18 million Tamworth Regional Skywalk represents a significant cross-generational community investment 

subject to intensive public scrutiny and elevated expectations around technical rigour. The project is being executed in a 

highly constrained topographic and geotechnical environment—high above Tamworth at the Oxley Scenic Lookout—

where precision in design and construction methodology is critical. 

This paper outlines the careful engineering balance required to satisfy community, accessibility and environmental 

constraints when delivering elevated pedestrian infrastructure in complex and sensitive terrain. 

The 1,470-metre Tamworth Regional Skywalk comprises a structurally diverse system including a 381-metre on-grade 

concrete path, 963 metres of interconnected boardwalk structures and stairs, an 84-metre girder-supported elevated 

boardwalk, a 20-metre clear-span enclosed pedestrian road bridge, 296 sqm of viewing decks and a total vertical ascent 

of 121 metres. All elements are sited within dense vegetation and on steep, variable slopes reaching gradients of up to 

33%. 

The multi-disciplinary design incorporates long-span elements, cantilevered sections and fine-tuned horizontal and 

vertical geometry to traverse the sensitive landscape while maintaining structural efficiency, constructability, user 

performance, and maximising the extent of accessible grades to ensure inclusivity principles are met. Selective pre-

assembly strategies were adopted to minimise on-site works and mitigate interface risks. Parametric modelling was a 

core development tool, with advanced 3D simulations used to resolve alignment, grade transitions, ground-clearance 

envelopes and span optimisation. This approach enabled rapid scenario testing and real-time evaluation of structural 

behaviour and user experience. AS 2156 requirements were embedded directly into the model, allowing instantaneous 

compliance checks and enabling iterative adjustments to optimise balustrade quantities while maintaining grade 

conformity—improving accuracy, cost certainty and overall design confidence. 

 

Current Progress of Works 
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Render of Proposed Bridge 
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Alignment Height Slope Script 

 

AS2156 script: 
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Lachlan Mackiewicz joined Tamworth Regional Council over a decade ago, working on numerous 
construction and building projects, including project managing major infrastructure projects to ensure high 
standards in project delivery and project outcomes. He has delivered complex and challenging 
engineering projects including remote bridge replacements, disaster recovery works, temporary 
suspension bridges to support high-pressure large diameter gas mains, extensive underground large box 
culvert structures, geotechnical slope stability for high-risk regional roads, and major civil / structural works 
on Council assets. 

 
Ian Joyce has been an integral part of FORGE for over 25 years, beginning his career in the workshop 
and onsite gaining hands-on experience across all areas of the business including hundreds of community 
bridge projects. His expertise spans estimating, project management, construction management, and 
sales and this broad experience base allows him to have informed and insightful discussions with clients 
during early project stages. As a Director at FORGE, Ian uses his knowledge to guide clients, ask the right 
questions and provide the insight needed before embarking on major infrastructure projects. 

 

http://www.smallbridges.com.au/


13th Australian Small Bridges Conference 
Adelaide Convention Centre 

28th & 29th July 2026 
BIRTINYA CABLE STAY PEDESTRIAN BRIDGE 

James Donald, Project Manager, Brady Marine & Civil (Speaker) 

Kevin Cheng, Experienced Bridge Engineer, Red Fox Advisory 

Gabrielle Rochet, Civil Engineer, Red Fox Advisory (Speaker) 

Stockland’s Birtinya Central Project is a major urban development in the Sunshine Coast in Queensland. As part of this 

development, Stockland has delivered a new 130m long ‘iconic’ cable stay pedestrian bridge linking the East and West 

shores of Lake Kawana. The bridge is a twin mast structure with a 100m clear span over the waterway. The main span 

accommodates seven rowing lanes as was a key requirement for the project and the deck caters for pedestrian/cyclist 

traffic with 4m clear between rails. 

The bridge was delivered and funded by Stockland, designed by Red Fox Advisory and constructed by Georgiou Brady 

Marine Joint Venture for Sunshine Coast Council (SCC) who is the ultimate asset owner. This partnership worked 

constructively together to deliver a visually striking bridge that is cost-effective, meets functional requirements and 

provides a low durable and low maintenance solution in this near-coastal locality. 

To achieve these objectives an Early Contractor Involvement (ECI) process was undertaken. This process allowed for 

collaboration on key design elements to improve constructability and reduce delivery costs. Given the bespoke 

methodology used in construction of the bridge, this approach proved critical to the success of the project. Some key 

examples of how the collaborative relationship guided the project are described below.  

1. Design of the in-lake piles were refined to suit the availability of the contractors in house fly drill allowing for the 

bored pules to be constructed from the shoreline, averting the need for a conventional drill rig operating from 

floating barges. 

2. The bridge steel truss system was designed to allow for modular assembly offsite and delivery to site as a 

completed units reads for rapid installation, The size (40m long) and weight (70t) of the main bridge modules 

were optimised in the design to suit the executed “float in and jack” methodology. 

3. Incorporation of all soffit and edge forms into the permanent structure design, negating the need for installing 

and removing temporary works and formworks over water.  

This paper explored the challenges and the continued collaboration between the Design team and the Contractor during 

both the ECI and construction stage that resulted in the successful delivery of this exceptional engineering solution. 

 

 

http://www.smallbridges.com.au/


13th Australian Small Bridges Conference 
Adelaide Convention Centre 

28th & 29th July 2026 

 

BIOGRAPHIES 

 
 

James Donald is a Project Manager at Brady Marine & Civil specialising in the delivery of overwater 
structures. James’s project managed the construction of the Birtinya Cable Stay Pedestrian Bridge on 
behalf of the Georgiou Brady Marine Joint Venture. Before moving into the contracting space James 
worked as a maritime design consultant for 5 years, providing a strong appreciation into the design 
and engineering of maritime structures. James holds a Bachelor of Civil Engineering (Major in 
Coastal Engineering), Master of Project Management and is a Chartered Civil Engineer. 

 
Kevin Cheng is an Experienced Bridge Engineer within the Red Fox Advisory design team in 
Brisbane. He has significant experience in the design of bridges and other structures for road, rail and 
active transport infrastructure projects in Queensland and beyond. 
Kevin’s experience includes high profile projects such as the Rockhampton Ring Road, M1/M3 
Gateway Upgrade and Bruce Highway Upgrade, Cross River Rail, Western Australian Iron Ore, 
Byford Rail Extension and Sydney Metro. 
Kevin undertook the role of Structural Design Engineer for the Birtinya Cable Stay Bridge and played 
a key part in the design and construction phase of this key project.  

 
Gabrielle Rochet graduated with a Bachelor of Civil Engineering (Major in Civil and Environmental 
Engineering) in 2023 is a Civil Engineer with Red Fox Advisory in Brisbane. 
Gabrielle has had significant involvement throughout the construction, design and delivery of the 
Birtinya Cable Stay Bridge and contributed to both the Geotechnical Design and Contract 
Administration of the project. In addition to her involvement in the Birtinya Cable Stay Bridge, 
Gabrielle contributes to various infrastructure projects as part of the Red Fox Advisory team. 

 

CASSIDY PARADE FOOTBRIDGE – DESIGN OF A PEDESTRIAN BRIDGE OVER RAIL IN A HIGHLY 

CONSTRAINED ENVIRONMENT 

Yang Liu, Experienced Engineer, BG&E (Speaker). 

Cassidy Parade Footbridge is a 10-span, 216 m long pedestrian bridge being delivered as part of the Inland Rail Albury 

to Parkes (A2P) project. The bridge replaces an existing structure while providing the increased vertical clearance 

required for double-stacked rail traffic. 
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The main 31.5 m rail crossing comprises 1200 mm deep plate through-girders supporting an FRP deck. Approach spans 

use 900 mm deep welded beams acting compositely with concrete decking. Ramp girders are bolted to pier framing 

members eliminating pier headstocks, while link slabs over each pier eliminate deck joints along the ramps. Fascia 

plates served dual functions of satisfying urban design outcomes while acting as permanent formwork for the deck pour. 

Switchback ramps were implemented to minimise the overall footprint and enable stair access to connect directly into 

the main span and improve design lines for able bodied. Central columns were used between parallel ramp legs to 

maximise clearance from the rail corridor and reduce the number of supports. This configuration avoided a clash 

between the foundations and the nearby existing high-pressure gas main. The columns comprise steel tubes infilled with 

reinforced concrete for high rail collision load transfer to piled foundations. Unconventional steel headstock members are 

welded to the columns allowing to a seamless visual appearance. 

The geometry of the ramps was driven by the 7.1 m vertical clearance requirement above track to suit double stacked 

trains while meeting Disability Discrimination Act (DDA) requirements of AS 1428.1. The alignment was tightly 

constrained by Cassidy Parade to the south, a Telstra depot to the north, an existing high-pressure gas main and 

horizontal clearances to rail. The design was also subject to review by the State Design Review Panel (SDRP), which 

placed strong emphasis on urban design outcomes. 

This paper presents the structural design of the Cassidy Parade Footbridge, covering both the superstructure and 

substructure. Key challenges and the optimisation process adopted to balance multiple geometric and clearance 

constraints are highlighted.  

 

Photo courtesy of Inland Rail Pty Ltd 

BIOGRAPHY 

 
 

Yang Liu is a bridge engineer with five years of experience. He is a member of the Sydney Bridge 
Team at BG&E and is passionate about the design of bridges and infrastructure. 

CAWLEYS BRIDGE WILDLIFE RETROFIT 

Liam Vezinias, Project Engineer Bridges, Transport for NSW (Speaker) 

Heathcote National Park south of Sydney is home to a significant and expanding koala population. Koalas need large, 

connected areas of healthy habitat to eat, move and breed. However, the dual carriageway M1 Princes Motorway 

presents a major barrier, separating the intact bushland of the Woronora Plateau to the west from the Royal National 
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Park in the east. To support the growth of this koala population, the NSW Koala Strategy in partnership with Transport 

for NSW recently completed a retrofit of the Cawleys Bridge over the Princes Motorway, providing a fauna crossing for 

the safe movement of koalas and other wildlife. 

Cawleys Bridge was built in the early 1970’s, to provide access for maintenance and emergency service vehicles, it is a 

70m long, 7.5m wide, 2 span, concrete I girder bridge with a post tensioned deck and central blade pier. It is built on a 

steep 7.5° gradient down to the east and is located on a large cutting approximately 30m above the northbound 

carriageway of the M1. The bridge is only accessible by maintenance and emergency services vehicles via gravel fire 

trails on both approaches. The fauna crossing now occupies a 3m wide portion of the southern side of the bridge deck 

leaving the remaining 4.5m for vehicular access.  

The fauna crossing features a 4m high hardwood natural timber log structure which has a large inter-connecting rope 

installed for climbing species. This is fixed to the bridge deck via steel brackets and concrete footings. A 300mm high 

concrete kerb surrounds a native garden bed with a waterproofing layer, a horizontal drainage cell and a 250mm layer of 

native soil. This garden bed has native plantings for ground cover, with logs and rocks for refuge. The fauna crossing 

primarily aims to provide safe passage for koalas but also for other threatened species such as Broad-headed Snakes, 

Rosenberg’s Goanna, Spotted-tail Quolls, and Eastern Pygmy Possums. 

BIOGRAPHY 

 
Liam Vezinias is a highly respected Transport for NSW bridges project engineer with over 6 years’ 
experience in bridge maintenance and rehabilitation specialising in historic bridges. His recent projects 
include: the demolition and rebuild of the Wallaga lake timber beam bridge, the rehabilitation and 
repurposing of the Nowra Steel Truss Bridge and planning for the Coolumbooka timber truss bridge 
replacement. He is currently carrying out timber replacement works on the heritage listed Hampden Bridge 
in Kangaroo Valley NSW. 

 

CONSTRUCTION OF FORESTVILLE RESERVE ARCHWAY UPGRADES - TRAM BRIDGE UNDERPASS  

Sherry Ma, Temporary Works Engineer, McConnell Dowell 

Lewis McBide, Senior Project Engineer, McConnell Dowell 

As part of the Tram Grade Separation Projects (SA), and their wider Mike Turtur and Marino Rocks bikeway upgrades, 

the Government of South Australia’s Department for Infrastructure and Transport engaged the project’s Alliance to 

deliver widening works of 2 existing pedestrian and cyclist archways 

These archways were located through the walls of the century old tram overpass approach ramp structures over 

Goodwood train station. The widenings were proposed to improve both safety and amenity for local users.  

 

Figure 1: 3D model of temporary works on existing structure 

To facilitate this upgrade, sections of 4 supporting walls needed to be removed, and new steel structural frames installed 

to replace the existing concrete walls supporting the tram approach ramp. 

Maintaining the structural stability of the tram deck during removal of these concrete walls presented a significant 

challenge. To address this, a temporary steel support frame was designed and installed to hold the tram deck in place 

until the permanent steel frames is completed. 
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This paper will explore the key design challenges associated with the temporary support system, as well as site 

installation and construction of the new archways. 

 

 

Figure 2: Before and After Comparison 

Photo Credit: Department for Infrastructure and Transport (SA) 
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Sherry Ma is a chartered structural engineer with 10 years of design experience in combined 
permanent bridge structures and temporary works. Her bridge design experience on Western 
Program Alliance (Vic Level Crossing) includes U-trough viaduct design at Mount Derrimut 
Road, multi-span super-t road bridge at Diggers Rest and rail steel half through girder bridge 
at Narre Warren Webb St. Her most recent temporary works design experience is on Tram 
Grade Separation Project (SA level crossing) including temporary works support system for 
the construction of 90m span steel archway bridge and bridge stability propping designs. 

 
 

Lewis McBride is a Senior Project Engineer (Construction Management) with 10 years’ 
experience construction of various complex, South Australian infrastructure projects. This 
includes construction of single span integral and multi-span structural steel box girder road / 
pedestrian bridges as well as large span portal & cantilever road sign gantry structures. 
Most recently Lewis has been responsible for the delivery of the Forestville Reserve Archway 
Upgrades (FRAU) project at part of the overall Tram Grade Separation Projects Alliance 
(TGSPA). 

 

DANDENONG WEBSTER ST LEVEL CROSSING REMOVAL PROJECT – DANDENONG CREEK SUP 

BOARDWALK 

Hong Wen Yue, Graduate Structural Engineer, KBR (Speaker) 

Simon Bensley, Principal Structural Engineer, KBR (Speaker) 

The Dandenong Creek Shared User Path (SUP) boardwalk forms part of the ancillary structures package for the 

Webster St Level Crossing Removal Project facilitated by the North Western Program Alliance. 

The boardwalk bridge structure designed for a 5kPa live load allows pedestrian and cyclist users to travel below the 

perpendicular existing rail bridge while avoiding impacts to a tree of cultural significance as well as preventing significant 

changes in hydraulic flow in the adjacent creek. A challenging aspect encountered during the design phase includes the 

consideration of major flood events in the area from the adjacent Dandenong Creek which resulted in large steel 

members being required to form the structural frame.  

Other hurdles such as existing underground services in the area required an atypical abutment design without a pile. 

Additionally, construction methodology required specific design features to allow whole steel frame spans to be 

prefabricated off-site and lifted into place.  

This paper delves into the design related processes, challenges and support during the construction phase.  

 

Figure 1 – Plan View Drawing of the Boardwalk 
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Figure 2 – Elevation View Drawing of the Boardwalk 

 

Figure 3 – Typical Section Drawings of the Boardwalk 
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Figure 4 – Photo showing construction of some of the piles 

 

Figure 5 – Photo of the Pileless East Abutment during Construction 

BIOGRAPHIES 

 
 

Hong Wen Yue is a graduate engineer with 2 years’ experience in civil structures design from concept 
to construction phase. Some of his work technical work include the design of concrete post and panel 
walls, a steel frame pedestrian bridge and load ratings for multiple road and rail bridges. 

 

Simon Bensley is a Principal Structural engineer with 9 years’ experience in civil structures. He has 
demonstrated the ability to lead large infrastructure packages as well as managing other structural 
engineers. Some of his technical work includes the design of rail bridge substructure and 
superstructure elements as well as temporary works. He is a Registered Professional Engineer of 
Victoria (RPEV) and is also an Australian Chartered Professional Engineer. 

http://www.smallbridges.com.au/


13th Australian Small Bridges Conference 
Adelaide Convention Centre 

28th & 29th July 2026 
DESIGN OF BRIDGE 55 ON THE WESTGATE TUNNEL PROJECT 

Su Song, Senior Structural Engineer, Jacobs. (Speaker) 

Tom Treacy, Structural Engineer, Aurecon (Speaker) 

As Part of the West Gate Tunnel Project a 14km walking and cycling path is provided to increase commuter 

accessibility. Bridge 55 forms the first 360m of the 2.5km suspended ‘Veloway’ over Footscray Road, and provides a key 

connection for the cycling community travelling to and from Shepherds Bridge at grade to the elevated Veloway. 

The alignment over Bridge 55 consists of six separate horizontal curves. The bridge structure comprises twin fabricated 

steel girders following a radius of 55 m for Spans 1 to 6, and, at the point of inflection, continues into 27 ‘standard 

Veloway modules’. The first three spans are supported by a rocking bolted connection to the substructure piers, whilst 

the following three spans and subsequent modules of the Veloway are supported by a separate bridge superstructure 

above (Bridge 50) which has an inverse curvature leading from the tunnel to Citylink. This superstructure support system 

comprises of steel girders with cleat plates and hanger rods to support the Veloway. The ‘standard modules’ are made 

up of a steel deck welded to a fabricated steel frame that forms part of the architectural form and cladding support. 

This paper presents the design journey of Bridge 55; the constraints, site and constructability considerations and 

analysis that led the development of the bridge concepts to its ‘Issued for Construction’ design. This paper will discuss 

the detailing of articulation changes of the bridge; detailing for complex geometry and architectural aesthetics; the 

introduction of long-spanning hangers; the impacts of having a curved steel through-girder as a support system and how 

these interfaces were analysed both statically and dynamically; designing a cyclist bridge for vehicular-induced load; the 

iteration of the standard modules from a rigid frame at tender design stage to a hanging frame; and the challenge of 

balancing torsional sensitivity, rotational sensitivity and lateral restraint provision.  

 

 

 

BIOGRAPHIES 

 
 

Su Song is a senior bridge engineer at Jacobs with over eight years of experience in structural 
design and coordination across major transport infrastructure projects in Australia. Her work spans 
both steel and prestressed concrete structures, with a focus on practical design and interdisciplinary 
collaboration. 

 
Tom Treacy is a structural engineer at Aurecon with 9 years of experience. Tom began as a 
graduate engineer within the structures team of the Darwin Aurecon office, where he then moved to 
the Melbourne Built Environment team, then later to the Bridges and Civil Structures team, and now 
operates within the Sydney Bridges team. Tom has an array career experience, including structural 
design in both the bridges and buildings landscape, design and project management, asset 
management, and on-site inspections and planning.  
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DESIGNING FOR VALUE, RISK, AND DURABILITY- THE REPLACEMENT OF THE MOOLANDA BOULEVARD 

SHARED PATH BRIDGE  

Matthew Jones, Technical Director, GHD (Speaker) 

Josie Huang, Senior Engineer, GHD (Speaker) 

The Robertson Road Cycleway is one of the City of Joondalup’s strategic bike routes in Kingsley, Western Australia. 

The former timber bridge carrying the Cycleway was decommissioned and demolished in 2022 following structural 

assessment that identified unacceptable safety risks. GHD were engaged by City of Joondalup to design the 

replacement which comprised a 32m-long three-span composite steel and concrete pedestrian and cyclist dual-use 

bridge. 

This paper presents the key engineering challenges and solutions developed from the preliminary options assessment 

through the detailed design that enabled successful delivery of the construction for the replacement bridge. A central 

outcome of the optioneering process was the identification of geometric constraints on the design for tie in to the existing 

shared path and selection of a three-span composite steel and concrete solution for the final design that significantly 

reduce the downstream civil works and associated construction costs.  

While a single span prestressed concrete bridge is structurally efficient and durable and avoids piers adjacent to the 

roadway, the limited vertical curvature achievable by prestressed concrete beams together with their structural depth 

would have necessitated substantial raising of the shared path approaches to achieve acceptable shared path profile 

geometry, resulting in extensive retaining walls, embankment reconstruction and increased overall construction cost. A 

three-span arrangement with shallow steel girders acting compositely with the deck slab was adopted, enabling a lower 

path level on the bridge with tighter curvature that tied in with existing steep approach path grades more quickly.  

The introduction of piers created additional challenges, particularly in relation to foundation design. The foundations 

were required to resist full AS 5100.2 vehicle collision loads on a relatively lightweight structure with challenging ground 

conditions comprising sand over limestone with potential pinnacles. Conventional approaches using screw piles or bored 

pile group solutions were deemed unsuitable due to stability and geotechnical risks to the pile tensile capacity. A single 

large-diameter bored monopile solution was adopted for each pier, mitigating tensile capacity risks, avoiding limestone 

embedment uncertainty, and reducing the risk of service conflicts. Substructure–superstructure interaction under 

collision loading was explicitly analysed to capture load redistribution following pier impact. 

The new shared path bridge restores the missing link in the Robertson Road Cycleway supporting safe and 

uninterrupted pedestrian and cyclist connectivity. 
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Matthew Jones is a Technical Director with over 25 years’ experience in design and management of 
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EXTENDING A LIVE MOTORWAY SUP BRIDGE: ABUTMENT REPLACEMENT UNDER TRAFFIC ON THE M7–M12 

INTEGRATION PROJECT  

Masoud Tabrizi, Bridge Engineer, BG&E (Speaker) 

The M7-M12 Integration project in Western Sydney required realignment of the northbound M7 to M12 westbound exit 

ramp, which conflicted with the western abutment of an existing steel truss Shared User Path (SUP) bridge (BR16) 

crossing the M7 Motorway. To accommodate the new ramp alignment while preserving the existing superstructure, pier, 

and eastern abutment, the bridge was extended approximately 3m at the western end through replacement and 

cantilever extension of Abutment A. 

The design philosophy ensured the new abutment matched or exceeded the stiffness of the existing structure, so that 

forces in the existing steel truss members remained essentially unchanged eliminating the need for strengthening works. 

Detailed 3D grillage and strut-and-tie modelling in Strand7 software verified this outcome. Construction over live M7 

traffic involved complex temporary works, including temporary bored piles, a transverse steel beam, and lifting yokes to 

support the truss during demolition of the old abutment and construction of the new one. 

Maintaining the structural stability of the tram deck during removal of these concrete walls presented a significant 

challenge. To address this, a temporary steel support frame was designed and installed to hold the tram deck in place 

until the permanent steel frames is completed. 

This paper will explore the key design challenges associated with the temporary support system, as well as site 

installation and construction of the new archways. 
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A near-vertical soil nail retaining wall was incorporated to support the new cutting and embankment. The solution 

delivered a constructible, durable extension that maintains the original bridge behaviour, minimises disruption to active 

transport users, and integrates aesthetically with the surrounding interchange urban design. Key learnings include the 

importance of detailed structural modelling to support the reuse and preservation of existing assets, as well as the 

careful staging of temporary works within a live motorway environment. 

To facilitate this upgrade, sections of 4 supporting walls needed to be removed, and new steel structural frames installed 

to replace the existing concrete walls supporting the tram approach ramp. 

 

 

SHARED USER PATH BRIDGE OVER MOTORWAY AFTER ABUTMENT REPLACEMENT 3D Model 
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FROM CONCEPTS TO CLARITY: ENGINEERING THE PATHWAY TO DESIGN EXCELLENCE FOR SYDNEY 

HARBOUR BRIDGE CYCLEWAY  

Geoff Thompson, NSW/ACT Bridge Practice Leader, Aurecon Australasia (Speaker)  

Ken O’Neill, Design Director, Aurecon Australasia (Speaker) 

Shuoning Wang, Senior Bridge Engineer, Aurecon Australasia (Speaker) 

Felix Lie, Lead Bridge Engineer, Aurecon Australasia (Speaker) 

Transport for NSW’s (TfNSW) Design Excellence Strategy placed architecture, urban design, heritage sensitivity and 

engineering innovation at the centre of the Sydney Harbour Bridge Cycleway Northern Access project. A pivotal part of 

this strategy was an open design competition led by an interdisciplinary jury, including the NSW Government Architect, 

to ensure the final solution balanced technical rigour with place-making ambitions befitting a nationally significant setting. 
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Aurecon played a unique role across both the 

pre‑competition and competition phases. From 2017 – 

well in advance of the competition – Aurecon developed 

and tested a wide range of linear and spiral ramp 

options to inform TfNSW and key stakeholders on 

structural feasibility, user experience implications and 

heritage constraints. This pre‑competition work ensured 

the brief, performance specifications and competition 

parameters were technically sound and achievable, 

enabling entrants to focus on excellence rather than 

engineering feasibility. 

During the competition process, Aurecon provided 

independent technical reviews of each submission, 

assessing structural logic, operational performance and 

constructability. Aurecon also generated comparative 

3D visualisations of each proposal, allowing heritage 

specialists and the NSW Government Architect to 

clearly evaluate spatial fit, visual impact and contextual 

appropriateness within the Sydney Harbour Bridge 

curtilage. 

Following selection of the winning scheme, Aurecon 

collaborated with the architects to translate the concept 

into a buildable, efficient and low-maintenance bridge 

that further elevated its design excellence through to 

detailed design. Key refinements included a 

fundamental re-think of the structural steel system so 

the structural form became the architecture, eliminating 

the need for non-structural cladding; optimising the 

ramp’s eccentric support configuration; simplification of 

design detailing; and significantly reducing material use 

– while fully preserving the winning design intent. 

This paper examines how early engineering, 

independent competition review and post‑competition 

collaboration enabled a design‑excellence outcome, 

translating a winning concept into a buildable, efficient 

bridge within a highly sensitive heritage context. 
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Shuoning Wang is a Senior Structural Engineer at Aurecon with over seven years’ experience in bridge 
and civil infrastructure design. Based in Sydney, she delivers structural solutions across all project 
stages, from concept to detailed design and construction support. She has led key packages on the 
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metro underbridge. Shuoning specialises in bridge design, structural assessment, and retrofit solutions, 
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Felix Lie is a Lead Bridge Engineer at Aurecon with over 8 years of experience in engineering 
consultancy. He has a diverse background in bridge projects, including steel trough girder, steel box 
girder, steel I-girder, truss, pre-stressed concrete, and post-tensioned concrete bridges. His recent major 
infrastructure projects include Singleton Bypass D&C, Warringah Freeway Upgrade D&C, and Botany 
Rail Duplication D&C, demonstrating his ability to deliver detailed designs for significant infrastructure 
developments. 

GARTH PROWD BRIDGE REMEDIATION AND WALKWAY WIDENING, NOOSA HEADS 

Nick Critchley, Managing Director, Marine & Civil Maintenance (Speaker) 

Rajen Goundar, Executive Manager – Major Projects, Marine & Civil Maintenance  

The Garth Prowd Bridge in Noosa Heads, a concrete plank bridge spanning a tidal saltwater canal adjacent to a high-

value recreational precinct, underwent a comprehensive remediation and upgrade delivered by MCM.  

The project aimed to extend the service life of the existing structure while significantly improving pedestrian safety and 

amenity through new timber walkway and modernisation. 

 

The works were undertaken in a highly constrained and environmentally sensitive setting, requiring the maintenance of 

live traffic and pedestrian access throughout staged construction. Robust environmental management measures were 
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implemented to protect the adjacent waterway, including debris containment systems, controlled surface preparation 

methods, and stringent erosion and sediment controls. 

Structural remediation addressed deterioration associated with marine exposure. Key interventions included FRP 

jacketing of piles, targeted concrete repairs , and the installation of hybrid cathodic protection to prestressed girders. 

Protective coating systems were applied to both concrete and steel elements to enhance durability. 

The project delivered substantial upgrades to piles, bridge deck and pedestrian walkway. The southern walkway was 

fully reconstructed, including remediation of existing steelwork, replacement of timber decking with native hardwood 

timber and painting of handrails. 

Additional works included full replacement of the deck wearing surface with a waterproofing membrane and asphalt 

surfacing, installation of new deck joints and drainage improvements, and safety enhancements such as energy-

absorbing bollards. Interface management extended to service protection, lighting decommissioning, and modifications 

to approach paths and existing access infrastructure. 

This project highlights the effective integration of contemporary durability technologies, structural adaptation, and user-

focused design within an existing asset. Delivered under live conditions and strict environmental constraints, the works 

demonstrate a practical and sustainable approach to extending the functionality and resilience of small coastal bridges. 
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SMALL BRIDGE EXPERIENCE AND LESSONS LEARNT 

Christian Frandsen, Technical Director, Mott MacDonald. (Speaker) 

Samuel Matthews, Technical Director, Mott MacDonald. 

Small road bridges and pedestrian bridges, in particular, steel bridges, provide a unique set of challenges during all 

stages of their design. In the last few years, the South Australian Mott MacDonald team have supported several clients 

with the design of multiple pedestrian bridge designs across the Australia and the Asia Pacific Region. This paper 

showcases a number of projects and touches on the team’s experience and lessons learnt.  

A strong emphasis should be placed on the constructability of the bridge early in the design phase. This includes 

fabrication methodologies, transportation constraints and lifting limitations. Furthermore, good practice connection 

detailing and fully understanding the consequences of client requirements is also imperative.   

In many instances, these pedestrian bridges were awarded at reference design, thus understanding the architectural 

intent and key drivers is highly recommended in order to detail simplistic and effective design solutions that yield 

acceptable social impacts. This also includes considerations to Disability Discrimination Act (DDA) compliance, 

alongside anti-throw screen solutions and climb-ability considerations.   

This paper delves into the critical role that communication with civil and utility engineers, fabricators, and installers plays 

in understanding their specific requirements, which was paramount in the success of each project.  

Lessons Learned will be extracted from the following projects:  

• Cheong Hong Loop Road Bridge, 3138 Airport Project, Hong Kong  

• Bonded Road Bridge, 3138 Airport Project, Hong Kong  

• Stations Bridges, WPA, Melbourne, VIC  

• Yarra Pedestrian Bridge – NEL, Melbourne, VIC  

• Torrens River Bridge, Adelaide, SA  

• Mike Turtur Bike Overpass, Adelaide, SA  
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• Pym Street Pedestrian Bridge, Adelaide, SA  

• Ramp Bridge, Verdun, Adelaide, SA  

• Morningside Footbridge , Brisbane, QLD  

• Banyo Station Footbridge, Brisbane, QLD  

• Lindum Station Footbridge, Brisbane, QLD  
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REHABILITATION OF DEE SLIP BRIDGE: INTEGRATING HERITAGE TIMBER AESTHETICS WITH MODERN 

STEEL AND CONCRETE DESIGN 

Maverick Penman, Senior Engineer, FSC Range Consulting (Speaker) 

Dee Slip Bridge is a 45 m long timber trestle bridge on the O’Shannassy Aqueduct Trail in Victoria’s Yarra Ranges 

National Park. Originally constructed in 1947 as a result of a land slip created by an aqueduct collapse, the bridge was 

previously subject to rehabilitation due to ongoing deterioration but eventually closed to vehicular traffic in 2017 and 

pedestrian traffic in 2021 after storm damage by tree impact.  

 

Figure 1 - Dee Slip Bridge deck arrangement circa 1990’s (Left – Star Mail, photograph by Thomas Osburg) and photo showing 
deteriorating deck with vehicle barriers in place, date unknown (right – The Untold Story of the O’Shannassy Aqueduct) 

Following a Level 3 inspection and structural assessment in 2024, FSC determined that the bridge’s timber substructure 

remained in fair condition and that it would be possible to re-open the structure to controlled emergency service vehicles 

with targeted superstructure remediation design and new abutments at each end.  

Optioneering concluded that removing structural reliance on deteriorated timber stringers and adding steel girders to 

every span provided the most robust outcome. The detailed design adopts three steel beams per span, whereby end-

span girders bypass the original timber log abutments and bear on new reinforced concrete bored-pile abutments. 

To preserve the bridge’s heritage expression, the design replaces the deck and barrier largely like-for-like in timber but 

to conform to the modern code: 130 mm thick F22 transverse deck planks and a 1.4 m timber post-and-rail barrier with 

perforated mesh infill, designed for pedestrian/cyclist actions. Vehicle restraint is to be managed via kerbs, a 10 km/h 

speed limit, fall-risk signage and locked gates restricting public vehicle access. 

Constructability planning addresses constrained access along the aqueduct trail, through scaffold-based works, heavy-

lift logistics/permits, and protection of the adjacent aqueduct structure. 
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Figure 2 – Point cloud survey of the bridge to enable design particulars 

The project is now at tender evaluation phase with construction anticipated to commence in spring 2025.  

This case study demonstrates how innovative optioneering and sensitive design can extend the life of historic trestle 

bridges.  
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SUBSTRUCTURE STIFFNESS AND DYNAMIC PERFORMANCE (DOCK ONE PEDESTRIAN BRIDGE) 

Keegan Steele, Senior Structural Engineer, Infrastructure Consulting. (Speaker) 

The Dock One Footbridge in Port Adelaide required a foundation system with approximately 13 m of free pile length 

from deck soffit to seabed, producing slender piles and a flexible substructure in a marine environment. Early in the 

design this was identified as a critical issue for lateral stiffness and vibration serviceability. Multiple foundation 

configurations were assessed, including vertical, raked, and mixed arrangements, along with variations in pile diameter, 

while considering the availability of pile sections within the construction program. 

The final solution adopted three larger piles at each abutment (one vertical and two laterally raked) and two smaller 

diameter vertical piles at each pier. The resulting stiffness difference between abutments and piers was a key factor in 

modifying the bridge’s global dynamic modes. To further enhance lateral stiffness, the bridge was detailed as an integral 

structure, engaging the superstructure with the substructure. 

While AS 5100 provides load and serviceability provisions, its guidance on vibration is limited. The design therefore 

applied the JRC (2009) Design of Lightweight Footbridges for Human-Induced Vibrations, allowing rational assessment 

of frequencies and confirmation that pedestrian comfort criteria were satisfied. 

The project demonstrates how pile layout, integral action, and vibration analysis were balanced to deliver a practical 

pedestrian bridge that meets durability, stiffness, and comfort requirements in a marine environment where the 

supporting seabed lies a significant distance below the superstructure. 
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SYDNEY HARBOUR BRIDGE CYCLEWAY RAMP: STRUCTURAL DESIGN AND CONSTRUCTION WITHIN A 

HERITAGE CONTEXT 

Long Bai, Senior Principal Bridge Engineer, Stantec (Speaker) 

Angus Murray, Principal Bridge Engineer, Stantec (Speaker) 

Boshi Qian, Senior Bridge Engineer, Stantec 

The Sydney Harbour Bridge Cycleway Ramp is the newest link in Sydney’s cycling network, completing a critical 

connection between the northern end of the existing Sydney Harbour Bridge Cycleway and the broader network in the 

city's north. The project provides cyclists with step-free access across the harbour, improving safety and accessibility. 

The structure was required to meet stringent architectural and heritage requirements arising from its direct connection to 

the Sydney Harbour Bridge and its setting within the Milsons Point Station curtilage. The curved alignment and slender 

proportions were chosen to minimise visual impact on the existing bridge and station structures, introducing challenges 

both during construction and in the permanent state. These included control of vibrations, deflections and twisting 

effects, reliance on superstructure continuity, and ensuring robustness against impact and restraint loads. 

The superstructure comprises continuous, curved steel box girders made integral with the piers, minimising the number 

of bearings and deck joints to ensure ease of maintenance over its 120-year design life. Precast concrete piers were 

adopted to improve constructability and ensure high quality control over the exacting architectural specifications. Other 

architectural embellishments, including the paved granite riding surface and the bronze balustrades, required thoughtful 

coordination between the engineers and architects. Special attention was required to ensure a seamless transition to the 
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existing Sydney Harbour Bridge, including the careful removal and preservation of a section of the nearly 100-year-old 

concrete parapet. 

The paper presents the approach adopted to structural analysis, the key design decisions arising from architectural and 

heritage constraints, and the construction methodology developed to address staging, temporary works and integration 

with the existing bridge, within a constrained heritage setting. 
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TENSILE BALUSTRADE, FALL PROTECTION AND SCREENING SYSTEMS FOR SMALL BRIDGES 

Peter Bottero, Managing Director, Tensile Design & Construct (Speaker) 

Jake Young, Director, Olivotto & Young (Speaker) 

Marcel Olivotto, Director, Olivotto & Young (Speaker) 

Balustrades, fall protection and screening systems are critical components of small bridge design, directly influencing 

public safety, serviceability, durability and visual integration. This paper presents a case study of the Heyington and 

Estelle pedestrian Bridges, where tensile cable and rope mesh systems were adopted to deliver compliant barrier 

performance while maintaining structural efficiency and architectural transparency. 

Both bridges required lightweight solutions that could integrate sensitively into their surrounding environments while 

meeting stringent safety requirements. Tensile rope mesh panels, formed from high-strength wire and tensioned 

between primary structural elements, were selected as an alternative to conventional rigid barriers. The systems reduce 

wind loading, preserve sightlines and provide a high level of permeability, allowing the bridges to remain visually 

unobtrusive within their respective landscapes. 

The paper examines the mechanical behaviour of rope mesh, characterised by nonlinear response with low initial 

stiffness followed by rapid stiffening under increasing deformation. Drawing on testing, international research, and 

project-specific design considerations, it outlines performance under pedestrian loading, wind actions and accidental 

damage. Particular attention is given to system redundancy, with localised failure of individual wires or connections not 

resulting in progressive collapse. 

The Heyington and Estelle Bridges demonstrate how early collaboration between bridge engineers and tensile 

specialists can produce balustrade and screening systems that are safe, durable and economical, while contributing 

positively to the overall structural behaviour and architectural intent of contemporary small bridges. 
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WALHALLA TRAMWAY BRIDGE – FROM CRITICAL CONDITION ASSESSMENT TO REMEDIATION DESIGN 

Joe Joyce, Senior Engineer, FSC Range Consulting  (Speaker) 

The Walhalla Tramway Bridge (also known as Poverty Point Bridge) is a heritage-listed 48m steel truss with timber 

deck, constructed in 1900 to service the former horse-drawn tramway in Baw Baw National Park, Victoria. Despite its 

historical significance, the bridge was closed following structural concerns identified through recent assessments. 

 

Figure 2 - Walhalla Tramway Bridge (Source: Parks Victoria) 

FSC conducted a Level 3 condition assessment and load rating revealed widespread corrosion and section loss 

exceeding 50% in critical members, with rating factors as low as 0.07, rendering the bridge incapable of supporting the 

5kPa pedestrian live load stipulated in AS5100. 

An option analysis considered strengthening, replacement, or alteration strategies. Strengthening through welded plates 

or replacement of the unique CHS sections was found impractical due to heritage, constructability, and access 

constraints. Joe investigated the novel use of introducing a steel prop at the mid-height of the eastern pier to alter the 

load paths and structural behaviour of the bridge. This relatively minor introduction significantly improved the capacity of 

the bridge, without need for further strengthening.  
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Figure 3 Analysis Results (Left: Existing, Right: Introduction of prop) 

The detailed design phase developed the prop system anchored into the rock face with passive anchors, alongside 

replacement of the deteriorated timber deck, repair of tie-beam connections, and protective coatings. The solution 

preserves original Dorman Long steelwork, satisfying both structural and heritage requirements. 

The project is now at tender phase with construction anticipated in early 2026. This will allow visitors to return to the 

bridge which has been closed for approximately 4 years.  

This case study demonstrates how careful assessment, innovative optioneering, and sensitive design can extend the life 

of historic pedestrian bridges. It provides a practical framework for balancing heritage values, structural performance, 

and constructability under challenging access conditions. 
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