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7 Adjourned Items - Nil
10 Confidential Items

     

10.1 Coastal Walkway Gullies Report for Construction

Report Reference GC221213F10.1

Originating Officer Project Manager - Infrastructure – Alex Cortes

Corporate Manager Manager City Activation – Charmaine Hughes

General Manager General Manager City Development – Tony Lines

CONFIDENTIAL MOTION

That pursuant to Section 90(2) and (3)(k) of the Local Government Act 1999, the Council 
orders that all persons present, with the exception of the following persons: Chief Executive 
Officer, General Manager City Development, General Manager Corporate Services, General 
Manager City Services, Manager of the Office of the Chief Executive, Chief Financial Officer, 
Manager City Activation, Project Manager Infrastructure, Unit Manager Governance and 
Council Support and Governance Officer, be excluded from the meeting as the Council 
receives and considers information relating to Coastal Walkway Gullies Report for 
Construction, upon the basis that the Council is satisfied that the requirement for the 
meeting to be conducted in a place open to the public has been outweighed by the need to 
keep consideration of the matter confidential given the information relates to commercial 
expenditure.

REPORT HISTORY

Report Reference Report Title

GC220524F11.3

SFRAC220426F8.1

GC220308F18.4

GC220222F11.3

GC211214F18.3 

GC211026R10.5 

GC210622F03  

GC201124R10 

GC191126R07

Coastal Walkway Gullies Report for Construction

Coastal Walkway – Prudential Report

Coastal Walkway Update

Coastal Walkway Update 

Coastal Walkway Update

Coastal Walkway Concept Design Update 

Coastal Walkway Update – Field River 

Coastal Walkway Concept Design & Outcomes of Community 
Engagement

Coastal Walkway Project 

REPORT OBJECTIVE

To provide Council with an update on the Coastal Walkway Project for Grey Gully (Segment 5) and 
Kurnabinna Gully (Segment 6).

To recommend Council endorsement for additional funding and approval to proceed with 
construction.

EXECUTIVE SUMMARY
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The Coastal Walkway Project for Grey Gully (Segment 5), Kurnabinna Gully (Segment 6), and Field 
River (Segment 10) was endorsed as part of Council’s 2019-2023 Business Plan aligned to 
Council’s Coastal Walkway Asset Management Plan 2020- 2030. 

In November 2019, Council committed $2.44 million for the reconstruction of these Segments. In 
June 2020, through the Open Space and Places for People grant funding application, State 
Government matched Council's funding commitment of $2.44 million bringing the total budget to 
$4.88 million. 

The project is currently funded over three financial years (2019-2020 to 2022-2023) and in 
accordance with the State Government funding agreement requires all Segments to be completed 
by December 2023.

In November 2020, Council endorsed Administration to advance engineering designs for Segments 
5, 6 & 10. Recognising Field River (Segment 10) having less engineering complexities to Segments 
5 & 6, in June 2021 Council endorsed the construction of Segment 10 and supported an Early 
Contractor Involvement (ECI) procurement model to finalise design documentation for Segments 5 
& 6. 

The Field River (Segment 10) was completed earlier this year in March 2022. 

The use of an Early Contractor Involvement (ECI) procurement model was selected as providing 
best procurement practice for Segments 5 & 6. This allowed dual contractors to work collaboratively 
with the design consultants on this complex project, providing sound construction methodology with 
respect to geology and environmental consideration throughout the design development phase, 
importantly reviewing the options for the Segments. The ECI procurement process for Segments 5 
& 6 commenced in July 2021. The process recommended that bridges would provide a more 
suitable alternate to the boardwalks. A report to GC was provided 22 March 2022 and Council 
resolved for a Section 48 Prudential Report to be developed.

At the General Council meeting 24 May 2022, Council endorsed a Section 48 Prudential Report, 
endorsed suspension bridges, approved required budget and authorised contract execution for 
construction.

The contract was subsequently executed with the construction contractor on 23 June 2022. As per 
standard process for a highly complex construction project, the design consultants then 
commenced preparation of the final Issue for Construction (IFC) drawings. Through the IFC 
process, the lead design consultant advised that an error in the engineering loads had been made 
by their sub-consultant. The lead design consultant had been notified by their sub-consultant of the 
error on 4 July 2022. CoM officers were notified of the issue on 3 August 2022 via email, however 
the magnitude and implications of the design issue were not known. Officers and the head 
contractor identified and progressed the resolution of 28-week supply chain issues. High level 
updates were provided to the Council due to the Caretaker period.

The IFC documents were finalised on 16 September 2022, enabling the construction contractor to 
price the revised design – incorporating the remedied design error and the alternative anchor 
products, also resolving the supply chain issue.

The Administration were notified of an additional cost requirement of  on 10th November 2022 
(held for 15 days) and engaged the cost adviser, North Projects, to rigorously assess the additional 
cost, including the verification of quantities, rates and identification of potential duplication in 
material. 
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Due to the anchors supplier’s terms (holding the price for 15 days only), and the timeframes to 
attend GC, the head contractor has advised that the materials have now increased in cost by  
resulting in the project cost increase to . However, North Projects have completed the 
verification of the cost assessment process and have confirmed a possible reduction of  
against the revised  variation submission subject to agreement and confirmation with 
the head construction contractor. This could result in the overall project increasing in cost by an 
amount of 

On 6 December 2022, a report was provided to the Elected Members Forum providing an update.

The external project Superintendent has provided a high-level cost analysis of the boardwalk versus 
bridge option, drawing on the same logic applied for the bridges from a scope and escalation 
perspective (20%). Advice from both North Projects and the Head of Procurement confirms that the 
market is typically experiencing escalation rates between 15% - 25%, hence the adoption of 20% 
for purposes of the high-level cost analysis. This high-level analysis demonstrates that the bridges 
still provide a more cost-effective solution at  compared with  for the boardwalks 
(see High-Level Option Evaluation). 

The Principal Geotechnical Engineer has confirmed that the bridges provide a more durable and 
stable option than the boardwalks due to the potential for corrosion to the boardwalk’s shallower 
footings, which are more open to coastal erosion. This would impact on the durability of the 
boardwalk as a solution, increasing maintenance costs and reducing design life. The Council’s 
Senior Environmental Planner also verifies concerns around the location’s vulnerability to erosion 
and notes that high tides at the location reach the cliff face, which would further impact on erosion, 
especially to elements of the boardwalk on the beach (see Geological Considerations).

Additionally, the structural assessments undertaken through 2018/19 confirm that the boardwalks 
are at end of life. No documentation exists as to the construction of the boardwalks or associated 
footings. The Engineer has confirmed that should boardwalks have been the preferred option, 
significant Geotech analysis would have been required to understand the exact geology of the area 
to identify where to place footings. 

 have confirmed that the bridge design provides the best option from a vegetation 
perspective (see Vegetation). 

Administration therefore recommends that Council endorse the additional required funding of 
. This variation will enable the ordering of the remaining materials and site 

mobilisation to commence mid to late January 2023. The Administration will immediately commence 
negotiations with the Superintendent, North Projects, and head construction contractor to agree the 
variation sum, securing a reduction of . It should be noted that the prices for the additional 
materials will be held by the supplier until 21 December 2022. 

Administration will update the Making Marion website with construction updates and provide 
notification to nearby residents adjacent to the works.

For perspectives and images please refer to Attachment 8.

RECOMMENDATION

That Council:
1. Notes the Report for the Coastal Walkway Gullies (Segments 5 and 6).
2. Endorses the final construction costs for Coastal Walkway Gullies Segment 5 (Grey

Road Gully) and Segment 6 (Kurnabinna Gully).
3. Allocates additional funding of  as part of the 2023/24 Annual Business

Plan for Coastal Walkway Gullies Segment 5 (Grey Road Gully) and Segment 6
(Kurnabinna Gully), to be funded by way of loan.

4. Resolves to write to the State Government and the Federal Government for additional
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funding for the Coastal Walkway Project.
5.

6. Resolves for officers to update the community information on the Making Marion site
and provide notification to nearby residents adjacent to the works.

7. In accordance with Section 91(7) and (9) of the Local Government Act 1999, orders
that this report, Coastal Walkway Gullies Report for Construction, any attachments
and the minutes arising from this report having been considered in confidence under
Section 90(2) and (3)(k) of the Act, except when required to effect or comply with
Council’s resolution(s) regarding this matter, be kept confidential and not available
for public inspection until a construction contract has been executed. At this time the
information will be released in its entirety. This confidentiality order will be reviewed
at the General Council Meeting in December 2023.

BACKGROUND

The City of Marion Coastal Walkway from Marino to Hallett Cove is a highly valued and important 
community asset that attracts visitors and contributes to the liveability of the city.

The original boardwalks were designed and delivered in the mid 1990’s by the State Government. 
Due to the age of the existing boardwalks, few records are available for review. The boardwalks 
were constructed utilising materials and technology which are now superseded.

In early 2019 Council engaged an engineering consultancy firm to undertake a structural audit of all 
the structures associated with the Coastal Walkway. The audit created a database classifying 
condition and defects for this group of assets. This information then informed the development of 
Council’s Coastal Walkway Asset Management Plan.

At the conclusion of the structural audit, it was identified that certain segments of the Coastal 
Walkway were deemed high risk of failure due to the inadequacy of the footings and concerns with 
safety to users. Subsequently, Grey Gully (Segment 5) and Kurnabinna Gully (Segment 6) was 
closed off to the public. 

In November 2019, Council committed $2.44 million for the re-construction of these segments 
including a new connection for Field River (Segment 10). The State Government provided matched 
funding through the 2020 Department for Infrastructure & Transport (DIT) open space funding 
stimulus bringing the total budget to $4.88 million.

Field River (Segment 10) has been fully constructed. A well-attended opening ceremony was held 
Saturday 9 April 2022. The total cost of construction was $1.126 million.

At the General Council meeting on 26 October 2021 (GC211026R10.5) Council endorsed the cable 
bridge concept designs for Grey and Kurnabinna Gullies, following consideration of community 
feedback.

Council’s procurement team initially engaged with five contractors for the delivery of Grey and 
Kurnabinna Gullies. Procurement recommended the use of a best practice Early Contractor 
Involvement (ECI) procurement model. At the General Council meeting 14 December 2021 
(GC211214F18.3), Council noted the ECI procurement model with a preferred contractor working 
collaboratively with the design team to finalise all aspects of the final construction design, 
construction methodology and value management opportunities. 

Through the ECI process, it was determined that the original boardwalk option should be 
superseded by two suspension bridges due to the associated benefits. The proposed design 
comprised suspension bridges consisting of galvanized steel structures, supported by pillars at 
each end, connected by steel wire rope, with a fibre reinforced plastic (FRP) enviro walk mini-mesh 
decking. 
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The preferred contractor then worked collaboratively with the design team to finalise all aspects of 
the final construction design, construction methodology and potential value management 
opportunities.

At the General Council meeting on 8 March 2022 (GC220308F18.4) Council noted the project’s 
status and an Evaluation report on the bridge versus boardwalk approach. This report explored the 
benefits of the bridges over the original boardwalk solution.  It confirmed that whilst the bridges 
provided a more cost-effective solution, this was backed up by the significant improved accessibility, 
minimised environmental impact, reduced future maintenance liabilities as well as reduced 
construction risk. For Bridge & Boardwalk evaluation report, refer to Attachment 2.

It should be noted that an average annual maintenance allocation of $20k was recommended for 
the bridges in the North report. However, further to feedback from  Prudential Report and 
comments received from the Finance Risk and Audit Committee (FRAC) on 26 April 2022. The 
Administration increased this allocation by 50% to $30k to ensure that sufficient budget provision is 
available for the maintenance regime throughout the asset life cycle.

BRIDGE DESIGN

This section of the report focusses on the approved design solution and particular relating to the 
bridge. 

Approved Design Solution

The Council endorsed ECI design solution comprises two suspension bridges consisting of 
galvanized steel structures, supported by portals at each end, connected by steel wire rope, with a 
fibre reinforced plastic (FRP) enviro walk mini-mesh decking. 

A series of exploratory investigative (geotechnical) works were undertaken from 70% to 100% 
design by the team of specialists informing the final bridge design with consideration to practical 
and visual sensitivities.

The extensive geotechnical investigations included:

• Detailed survey works for accuracy of proposed bridge footing locations.
• Engagement of a specialist contractor to drill into bedrock with exploratory boreholes at each

bridge abutment.
• Engagement of specialist geotechnical engineer providing direction and supervision for

borehole testing.
• Creating temporary access tracks to allow drilling rigs and equipment to the proposed bridge

abutment areas.
• Installation of trial anchors located adjacent to proposed bridge alignment.
• Load and pull testing for each anchor location in accordance with design and anticipated

bridge loadings.

Following improvements from the design investigative process, and in line with feedback from 
residents through the community consultation process, the Grey Gully (Segment 5) bridge span was 
reduced from 50m to 39m and Kurnabinna Gully (Segment 6) bridge span reduced from 50m to 
41m. The portal heights were also reduced from the original concept designs. For Civil and 
Structural Drawings including Bridge Renders, refer to Attachments 4, 5 & 6.

Bridge Design Particulars 

The bridges have been designed in accordance with the Australian Standards, AS5100 for Bridge 
Design. The design has been completed by a competent bridge designer ), Proof 
Engineered by a competent bridge proof engineer ( ) 
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and further reviewed  on behalf of City of Marion. The Bridges have been thoroughly 
reviewed and design meets the required standard without ‘over engineering’.

Live loads for each bridge have been designed in accordance with AS5100 Australian Standard for 
Bridge Design for “Pedestrian Loads”.

In accordance with the requirements of the Australian Standard, the bridges have been designed for 
the minimum applicable pedestrian live loadings acceptable under the bridge standard, which is 
equivalent to 500kg/m2.  This cannot be directly correlated to a maximum capacity of users. This is 
generally considered to be equivalent to a “crowd loaded” area.

There is no option to reduce the loads under the standard.

The bridge standard does not permit a reduction below 500kg/m2 in pedestrian live loadings 
excepting for structural elements supporting an area greater than 85m2. 

The design loads within the Australian Standards are based on International best practice, 
research, review of bridge failures, statistical assessments and acceptable risk profiles with respect 
to a range of load combinations not specifically limited to just personnel loadings and any reduction 
in the acceptable load would come at significant risk to Council for departing from the minimum 
requirements of Australian Standard.

The footing geotechnical conditions substantially vary between the gullies. For example, The 
Kurnabinna Gully has substantially shallower rock than Grey Gully, and footing designs have been 
customised accordingly.

For loads applicable to the bridge footings, please refer to Attachment 9. 

ENVIRONMENT CONSIDERATIONS

This section provides further detail on several key issues around geology, vegetation and 
consultation with Kaurna representatives and summary of consultation with groups.

Geological Considerations
The Principal Geotechnical Engineer has confirmed that the Kurnabinna and Grey Gully site’s 
ground conditions vary from exposed rock to reactive near surface clay. At the concept level 
through to design and construction, the subsurface conditions beneath the foundation of a structure 
(that is soil and rock strengths) need to consider the impact of seasonal weather changes and 
climate. Also, in consideration is the topography (surface water flows) and chemistry of groundwater 
(at this site salinity is the key item). These variable elements have the greatest change in the near 
surface soils or bedrock and become less prone to weathering and change, during the design life, at 
depth. As such where possible, deep anchored foundations (piles, concrete footings, embedded 
anchors) are preferential and mitigation measures to limit corrosion are to be implemented and 
maintained.  The Engineer has therefore advised that the Bridge are therefore the bridges provide a 
more durable and stable option than the boardwalks due to the potential for corrosion to the 
shallower footings, which are more open to coastal erosion and that this would impact on the 
longevity of the design life.

A structural audit of the structures was undertaken in 2019, confirming that certain segments of the 
Coastal Walkway were deemed high risk of failure due to the inadequacy of the footings and 
concerns with safety to users - confirming that the boardwalks are at end of life. No documentation 
exists as to the construction of the boardwalks or associated footings. The Engineer has confirmed 
that should boardwalks have been the preferred option, significant Geotech analysis would have 
been required to understand the exact geology of the area to identify where to place footings. From 
a safety perspective, it would not therefore be possible to reuse the existing boardwalk footings. 
The Planner also notes that high tides at this location can already reach the cliff base which would 
impact on the integrity of a boardwalk in this location.
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The Administration’s Senior Environmental Planner is currently awaiting the receipt of an updated 
Coastal Climate Change Study for the cells, however they advise that it is expected that the 
information for this cell will be largely the same as the 2018 report which was used to inform the 
project. The Planner has advised that from a coastal climate risk perspective the surface is covered 
with undifferentiated material with current evidence of surface erosion. This cell has therefore been 
assessed as “likely vulnerable” to erosion and that the proposed bridges will have piling connected 
to the deeper geology and would be less vulnerable to the surface erosion indicated below. Project 
consultants have advised that due to the above factors, especially around erosion, that the Bridges 
would have a longer design life.

Vegetation:

 completed an Environmental report which informed the design and recommendations 
for construction. Recommendations included weed and vegetation management and advice from 
Birdlife Australia to minimise the impact to local bird species. 

CoM requested additional commentary from  regarding the Bridge design solution specifically 
to the environmental assessment.  have provided the following advice:

Bridge portal locations – Impact on vegetation specifically at these locations.  
Impact to native vegetation can only be avoided if a ‘do nothing’ approach is taken. 
However, impact can be minimised by taking the approach with the smallest construction 
footprint. Building a new boardwalk through the gullies, even over the current alignment, 
would involve a larger construction footprint than a bridge over the gullies, since many 
additional footings would be required requiring additional machinery access. Thus, a 
boardwalk would impact a greater extent of vegetation than a bridge. 

Bridge alignment (portal locations) compared to the current boardwalk alignment. 
Building the bridge further inland still impacts some vegetation. However, it avoids other 
potential impacts such as increased erosion caused by increased proximity to the cliffs edge. 
Vegetation condition improves closer to the cliff and shoreline since it is less impacted by 
weeds and garden escapes. Impact to better condition vegetation is also minimised by 
building the structure further inland.

 professional opinion, as far as impact to flora and fauna is concerned, is that the 
bridge design is the best option.

Administration commissioned  to undertake a consolidation of associated reports. This report 
reviews and summaries previous work undertaken to evaluate the environmental impacts of the 
project. A copy is provided in Attachment 3.

Kaurna Consultation

Consultation been undertaken with Kaurna representatives. On 16 September 2020, the 
Administration and design consultants engaged with Kaurna representatives and shared the Marion 
Coastal Walkway Aboriginal Cultural Heritage Report (Attachment 10). The report demonstrated 
that the area was not of cultural significance. 

Consultation Groups

A wide range of consultation has been undertaken over the last 3 years. Community groups include 
but are not limited to Friends of the Lower Field River, Friends of the Hallett Cove Conservation 
Park, Hallett Headland Bush for Life Group and Hooded Plover Volunteers. Extensive engagement 
has been undertaken with State Government during this period including Department for 
Environment and Water, Coastal Protection Board, Environment Protection and Biodiversity 
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FINANCIAL OVERVIEW

Approved Construction Costs 

The Section 48 Prudential Report was provided to the Council on 24 May 2022. The Report 
concluded that all requirements of Section 48 had been met and that an appropriate level of due 
diligence had been applied to the project. 

The associated Council report noted that the preferred contractor had submitted a project contract 
price of $6.855 million for Grey Gully (Segment 5) and Kurnabinna Gully (Segment 6). 

The total construction cost for Segments 5, 6 and 10 (Field River) including professional fees and 
contingencies was estimated at $9.450 million. The original budget for the project was $4.880 
million, leaving a funding gap of $4.570 million. The significant increase in project cost had resulted 
from extensive site investigations and construction costs increases resulting from Covid-19 and 
current global trends. 

Market Conditions

The Head of Procurement has confirmed that current global market conditions have and will have 
an impact on project delivery. In addition to supply chain issues (namely the bridge anchor 
fabrication and supply). With the shortened price validity periods coupled with the month-on-month 
material price increase (most notable steel, concrete and timber), prices for materials associated 
with projects of this nature will continue to escalate if not locked in contractually.

Engineering Errors
Through the IFC process, the main lead Design Consultant identified that an error in the 
engineering load for the bridges had been made by a sub-contractor. At that point, the magnitude 
and full implications of the issue were unknown. The discovery of the error in the load footing values 
led to a review of the approved design. The review concluded that additional footings were 
necessary to meet the design requirements, requiring the clarification of further engineering and 
geotechnical matters.

Additionally, due to national and global market conditions, it was identified that significant supply 
chain issues had arisen for key construction materials, leading to a 28-week project delay. 

Administration worked with the head construction contractor and sub-contractors to identify 
alternative solutions for the design to resolve the supply chain issues. High level update was 
provided to the Council during this period. 

The IFC documents were finalised on 16 September 2022, enabling the construction contractor to 
price the revised design – incorporating the remedied design error and the alternative anchor 
products, also resolving the supply chain issue.

Variation Construction Costs

As a result of the lead design consultant making an error with the engineering load calculations, the 
construction contractor submitted a variation to cover the additional reinforcement elements, namely 
the bridge anchors and materials required to meet the design requirements. These updated costs 
have been confirmed and assessed by Council’s cost consultant (North Projects).

North have assessed the variation of . They believe the total claim to be in the order 
of , a reduction of  from the revised variation submission of . North Projects 
are currently negotiating with the head construction contractor on this reduction. 
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For the purpose of the report and understanding the final price needs to be agreed, the original 
variation submission is the  price. See revised costings in Table 1.

Table 1:

Revised Construction costs for for Grey Gully (Segment 5) and Kurnabinna Gully (Segment 6) are 
tabled below: 

Item Description 

1. Preliminaries $748,515

2. Segment 5 $3,076,907

3. Segment 6 $2,910,200

4. Provisional Sums $120,000

Total Construction Cost $6,855,622

Total Project Costs

Total Project costs for Grey Gully (Segment 5), Kurnabinna Gully (Segment 6), and Field River 
(Segment 10) are tabled below: 

Item Description 

1. Professional Services (Segments 5, 6 
and 10)

$909,387

2. Segment 10 – Field River Construction 
(Completed)

$1,125,910

3. Segments 5 and 6 – Gullies 
Construction 

$6,855,623

4. Contingencies for Segments 5 and 6 
(including $100k potential contingency 
for Nungamoora)

$560,000

Total Construction Cost $9,450,920

Variation Funding Summary

Additional funding requirement for Grey Gully (Segment 5) and Kurnabinna Gully (Segment 6) are 
tabled below:

Item Description 

1. Total Costs for Segments 5, 6 and 10 $9,450,920

2. Original Budget Allocation for Cells 5, 6 
and 10

$4,881,208
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The Administration’s Head of Procurement has verified North’s use of the 20% figure. confirming 
that market conditions currently being experienced globally have seen material costs increase 
dramatically for construction projects. Utilising market research from Rawlinson’s (Industry Cost 
Surveying publications), the annualised increases for structural steel and timber has continued to be 
over 20% from a year-on-year perspective. In addition, there are emerging increases with 
associated labour costs (CPI and labour shortage) which has seen 8-10% increases experienced 
over recent months. The indication from all publications suggests these trends will continue 
throughout the 2023 calendar year. 
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ongoing design and only recent determination of the final project cost, the seeking of additional 
funds has not yet been undertaken.

There is an opportunity for the Council to resolve to write to the State Government and the Federal 
Government for additional funding for the Coastal Walkway Project. This has been incorporated as 
a recommendation. 

 
 

 

Communication

The Administration recommends that pending GC endorsement officers will update the community 
information on the Making Marion site and provide notification to nearby residents adjacent to the 
works.

ATTACHMENTS

1. Letter to City of Marion -  [10.1.1 - 15 pages]

2. Bridge & Walkway Evaluation Report [10.1.2 - 22 pages]

3. Coastal Walkway Environmental Review -  [10.1.3 - 28 pages]

4. Civil Drawings [10.1.4 - 1 page]

5. Kurnabinna Gully - Drawing [10.1.5 - 1 page]

6. Coastal Walkway - Civil - 13 December 2022 Attachment [10.1.6 - 4 pages]

7. Contractor Construction Advise [10.1.7 - 5 pages]

8. Perspectives and Images [10.1.8 - 5 pages]

9. Bridge Foundation Loads [10.1.9 - 2 pages]

10. H X 200701 Marion Coastal Walkway Upgrade Cultural Heritage Report FINAL [10.1.10 - 35 

pages]



















































































































































 

 

We provide the following commentary on your queries below. 

1. WHAT ENVIRONMENTAL BENEFIT DOES THE BRIDGE SOLUTION HAVE OVER THE REPLACEMENT OF THE 
BOARDWALK AND STAIRS? 

Whilst BluBuilt does not profess to be expert in environmental engineering or environmental science, it is 
experienced in the construction of elements within sensitive environmental areas and has carried these 
learnings through into the ECI process with CoM and its wider delivery team. 

As summarised in the aforementioned overview, the bridge solution was investigated on the basis of 
the following key environmental principals: 

 Reduction of the overall construction footprint across the gully footprints  positive 
environmental outcome. 

 Relocation of works away from the ocean facing cliffs  reducing erosion impacts clearly 
evident within this zone of the embankment 

 Reduction in the number of foundations within the gully embankments, reducing the extent of 
erosion as a result of overland/ embankment water flow becoming turbulent at the many 
boardwalk column / embankment interface locations. 

Initially, and for the purpose of understanding the commercial viability of an alternate bridge option, a 

foundation allowances provided by . Ignoring the constructability benefits, this initial 
bridge solution supported the environmental assumptions noting: 

 Cable stay anchors comprised 4 x 10m deep anchor with a small pile cap, all accessible from 
the upper embankment 

 Portal foundations were shallow with a small pile cap only and located within proximity of the 
cable stay pile caps 

 
frames using a helicopter, eliminating any construction footprint within the gully 

As the design was progressed, it became evident that the following issues impacted the final design 
solution: 

 

Design Change Environmental Impact 

A positive camber suspension bridge was 
specified, with spans reduced to 39m and 
41m between portals for Grey Rd Gully and 
Kurnabinna Gully respectively. We 
understand this was reduced by the Design 
Team to mitigate visual impact to residents 
and improved visual amenity. 

The portal frame and cable stay foundations are now 
located further down the gully embankment, 
marginally increasing the construction footprint within 
the gully embankment  

Suspension bridge introduced an additional 
set of foundations to support the approach 
platforms 

Additional anchor and pile cap works increase the 
construction footprint within the gully embankment. 

Final bridge loading and geotechnical 
investigation and design resulted in 
significant increases to foundation 
requirements, both in terms of extent of 
rock anchors and size of pile caps. 

Significant increase in earthworks within the existing 
gully embankments during construction. Visually, this 
may appear to be a negative environmental 
outcome, however final solution will be negligible. 



 

 

2. PROVIDE AN OVERVIEW OF CONSTRUCTION PROCESSES, COMPLETE WITH ENVIRONMENTAL CONSIDERATIONS FOR BOTH THE BOARDWALK AND BRIDGE OPTIONS? 

The bridge solution was primarily tabled on the basis of improved constructability and safety-in-design outcomes over the boardwalk and stair solution, noting 
secondary benefits related to improved environmental outcomes as detailed in commentary no. 1 above. 

When assessing the construction processes in a comparative sense, it is important to understand the evolution of the design and the associated impacts on both 
constructability and environmental outcomes.  

Task  Original - 50m bridge Final Design - 39m & 41m Bridge Concept Design - Boardwalk and Stairs  

Personnel access 
/ Fall Prevention 

Installation and testing of temporary rock 
anchors at the top of the embankment, 
directly inline with the bridge centreline, 
allowing personnel to abseil to portal and 
cable stay location. Minimal abseiling  
works due to higher portal locations 

Identical method to the original bridge 
proposal, noting majority of works at the 
portals and cable anchors are required 
under abseiling conditions. 

Installation and testing of multiple temporary 
rock anchors, both horizontally and vertically 
with double lanyard fall prevention approach 
allowing safe connection between anchor 
points.  

Rock anchor 
drilling 

Rock drilling with Marini hydraulic tripod 
drill supported via cable and winch 
anchored at the top of the embankment  

Identical process, however nearly double 
the length of anchors required to be 
installed across an increased vertical and 
horizontal footprint. 

Same rock drilling rig to be utilised. Extensive 
number of anchor points to be installed at 
each boardwalk column location, resulting in 
an extensive number of temporary anchor 
points required (directly above proposed rock 
drilling location) to support the rig. 

Anchor 
installation and 
grouting 

Stock length rods manually inserted into 
the holes and coupled together to 
achieve design embedment. Grout 
placed using a grout pump sited on the 
upper embankment. 

Due to the increased number of anchors 
and difficulty of access, an alternative 
proposal to utilise strand anchors for the 
deep embedment anchors and onsite 

and adopted. Nil negative environmental 
impact but an increase in material and 
labour efficiencies in the difficult access 
locations. 

Installation of prefabricated rod/ boardwalk 
connection brackets are installed and grouted 
in a similar manner to the original bridge 
solution, noting the anchor depths are minimal. 

Cable stay pile 
caps and portal 
frame pile caps 

Excavation of small pile caps using both 
mechanical (excavator) and manual 
(jackhammer) methods. Minimal waste fill 
that is simply incorporated into the final 
works. 

Conventional form, reinforce and 
concrete placement adopted, with 
concrete placed via excavator or 
winched trolley, subject to location. 

Excavation of significantly larger pile caps 
(>10 times larger by volume), requiring 
mechanical excavation on the 
embankment. Temporary construction 
platform to be installed with small excavator 
lifted into position with a helicopter. More 
robust winched trolley system to be 
designed for transportation of waste fill to 
the top of the embankment. 

Not required. 



 

 

Task  Original - 50m bridge Final Design - 39m & 41m Bridge Concept Design - Boardwalk and Stairs  

Minimal environmental footprint. Environmental footprint increased by 
Approximately 200% over the original bridge 
design. 

Bridge 
construction  

Portal frames mobilised and lifted into 
final position using a helicopter 

Temporary work platform established at 
each portal approach, founded on 
shallow rock anchors 

the portals and 
connected to the cable stay anchor 
blocks 

Bridge deck support frames landed on 
the temporary work platforms 
(helicopter), allowing the frames to be 
systematically fixed to the cables, working 
from the portal out 

Deck and balustrade units landed on 
temporary work platforms (helicopter), 
allowing them to be systematically fixed 
to the cables, working from the portal out 

Identical process adopted, noting: 

 larger portal frames 

 larger deck support frames 

 larger cable  

Not required 

Boardwalk 
construction 

  Mobilisation of heavy, long boardwalk 
components presents a logistical challenge, 
particularly noting the alignment traverses a 
varied vertical and horizontal alignment.  

Manual handling methods would be primarily 
required (significant WHS risk), with various 

gully embankment allowing materials to be 
winched down to the site. From an 
environmental perspective, it is likely a large 
footprint would be occupied to facilitate 
construction.  
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