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rom the CEO

This issue of the Galvanizers Association of Australia’s
magazine features four amazing projects submitted for the
2024 Sorel Award and a technical feature on steel chemistry
and the role it plays in coating formation when steel is hot
dip galvanized.

For those who aren’t aware, the Sorel Award celebrates the start of the industrialization
of hot dip galvanizing when Stanislaus Sorel submitted his patent for the hot dip
galvanizing process back in 1836. In Australia, hot dip galvanizing has a proud history

of local use, including for the poles used in the famous Overland Telegraph line from
around 1877 and local manufacturing at scale commenced well over 100 years ago.
Samples of the original poles are still in evidence around the country and the Alice
Springs Telegraph Station is well worth a visit if you want to see a few poles in captivity!

Our judges for the 2024 Sorel Award had a difficult job of adjudicating on four projects
with completely different characteristics, from two cable suspension bridges spanning
gullies in SA, a duplex coated structure sitting 200 metres above ground in central
Sydney, a significant multi-storey car park extension in Ballarat, to a series of gantries for
the new gateway to Sydney airport. In the end, the cable suspension bridges at Hallett
Cove were adjudged to be the Sorel Award winner for Albury Galvanizing and you can
read about each project in the following pages.

This edition of GALVANIZE also features a technical article on the effects of differing
steel chemistry on the hot dip galvanized coating characteristics. The steel composition
can play an important role in the appearance, thickness and soundness of the formed
coating. For critical structures, knowing the steel composition from the test certificates
at the fabrication stage can assist all parties in long-term corrosion protection.
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CEO
Galvanizers Association of Australia
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Hot Dip Galvanized
strength meets coastal
elegance: Hallett Cove

Footbridges

Nestled along the breathtaking cliffs of Hallett Cove in South
Australia, two pedestrian suspension footbridges now provide a safe
and scenic passage for walkers navigating the Marion Coastal Park.

These structures, installed over the Grey Road
and Kurnabinna Gullies, demonstrate the
versatility and aesthetic appeal of hot dip
galvanizing in infrastructure projects. Albury
Galvanizing treated 16.5 tonnes of steel for
the project, ranging from support towers

and decking, through to balustrading and
bracing rods.

Completed in May 2024, this innovative

project exemplifies the marriage of functionality
and design, showcasing how hot dip galvanized
steel can thrive in the harshest environments
while adding to the beauty of the natural
landscape.

The Project in Context

The Marion Coastal Park’s walking trail spans
7.2 km along the Gulf of St Vincent, making

it a popular destination for locals and tourists
alike. The new footbridges, with spans of
approximately 40 metres each, were designed
according to the Australian Bridge Design Code
(AS 5100).

The bridges were constructed in a challenging
coastal C5 environment, where the exposure
to salt, sea spray, wind, and rain typically
demands more traditional protective solutions
such as stainless steel, paint, or powder
coating. However, hot dip galvanizing proved
to be an ideal choice, offering a robust and
cost-effective solution.

Dean Heather (Sales and Customer Service
Manager at Albury Galvanizing) highlights the
significance of this choice. “While these bridges
are seen in regional towns spanning freshwater
streams and rivers, it was groundbreaking to
have them located right on the coastline.
They’re exposed to extreme elements, yet the
hot dip galvanized steel not only withstands
these conditions but complements the stunning
surroundings.”

The Coastal Walkway is known for its rugged cliffs, small coves, and rocky coast, which have been preserved

during the bridge construction.
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Why Galvanizing?

Hot dip galvanizing was chosen for its
unparalleled durability and cost-
effectiveness. The bridges’ structural
components — support towers, bridge
decking, balustrades, and bracing rods
— required a 50-year warranty for the
structure and a 100-year warranty for
the foundations. The hot dip galvanized
coating provides protection that will
assist in meeting the 50-year warranty
for the structure.

The key benefits of galvanizing in this
project include:

. Corrosion Resistance: In the harsh
coastal environment, hot dip
galvanizing provides superior
protection against saltwater and
humidity, extending the bridges’
lifespan.

- Low Maintenance: The hot dip
galvanized coating ensures long-term
savings by reducing the need for
frequent repairs or replacements.

- Sustainability: Hot dip galvanized
steel is fully recyclable. At the end of
its lifecycle, the steel can be
dismantled, re-galvanized, and reused.

- Aesthetic Appeal: The uniform finish
of hot dip galvanized steel allows the
bridges to blend seamlessly with their
natural surroundings.

Overcoming Challenges

The hot dip galvanizing process itself
posed no significant difficulties — thanks
to close collaboration with the steel
detailer and fabricator, and adherence to
best practices for venting and draining.
However, the installation presented
notable hurdles. The bridges are located
on steep, rugged cliffs, requiring careful
planning to minimize environmental
disruption.

Construction teams built access roads
and crane pads to transport the modular
components. These pieces were then
assembled on-site using scissor lifts
situated on the approach ramps. This
efficient method not only reduced
installation time but also limited the
visual and ecological impact of the
project.

The Coastal Walkway is a 7.2km long
trail that includes several gully crossings
with steps, boardwalks, and the two
suspension bridges.
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Sustainability and
Community Impact

Beyond its technical achievements, the
project underscores the sustainability of
hot dip galvanizing. As Heather explains,
“The beauty of hot dip galvanizing is its
recyclability. At the end of the coating
lifespan, we don’t need to start from
scratch. The steel can be re-coated and
reinstalled, doubling its life.”

Environmentally, the footbridges
mitigate erosion by providing stable
crossings and preventing sediment from
washing into nearby waters. Socially,
they enhance the park’s accessibility,
offering a safe and durable route for
pedestrians and cyclists while promoting
sustainable tourism.

A Design Triumph

The cable span suspension footbridges
showcase a traditional yet trusted design,
which has been refined through years of
experience and expertise. The modular
design allows for efficient fabrication,
galvanizing, transportation, quick
assembly and installation. This innovative
approach enables the construction of
high-quality bridges with reduced weight
and increased structural integrity.

A notable innovation is the use of hot
dip galvanized tie rods, which streamline
the suspension system and provide a
robust corrosion protection system. The
hot dip galvanized coating ensures the
longevity and durability of the bridge’s
structural components, making it an
ideal solution for harsh marine
environments.

The balustrades are designed with a top
and bottom chord fully open design,
allowing for exceptional hot dip
galvanizing quality and rapid installation.
This innovative design also enables
easy maintenance and repair.

Setting a New Standard

The Hallett Cove footbridges
demonstrate the potential of hot dip
galvanizing in modern infrastructure.

By combining durability, sustainability,
and aesthetic appeal, they set a
precedent for councils and governments
nationwide.

“With proven performance in extreme
environments and a design that
resonates with both functionality and
elegance, these bridges highlight the
future of hot dip galvanized steel in
public projects,” says Heather.
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The beauty of

hot dip galvanizing
Is its recyclability.
At the end of the
coating lifespan, we
don’t need to start
from scratch.

“Any council member who walks across
these pedestrian bridges should be
thinking — my council needs these.”

Videos and photographs of the bridges
have gained traction online, with many
visitors sharing the stunning scenery
from this unique vantage point.

“Standing on the bridge, looking out at
the coastline — it’'s become a destination
in itself,” says Heather. “This project has
truly elevated the profile of hot dip
galvanized steel, proving it can be both
practical and beautiful.”

For Albury Galvanizing and the broader
hot dip galvanizing industry, this project
is a prime example of what’s possible
when innovation meets collaboration.
As Heather aptly puts it, “Hot dip
galvanizing isn’t just about protection;
it’s about creating something that lasts,
something that matters. By choosing hot
dip galvanizing, these bridges are not
only protected against corrosion but
have also become iconic landmarks that
contribute to the beauty and liveability
of urban spaces.”

PROJECT TEAM

Client: Marion Council and

South Australian Government
Architect: Aspect Studios

Structural Engineer: Chipperfield

and Cocks and Associates

Head Building Contractor: Cable Span
Australia and Blubuilt Constructions

Steel Fabricator: Cable Bridge
Constructions

Steel Distributor: STY Metals
Steel Detailer: Andrew Cairns
Galvanizer: Albury Galvanizing
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Sky high innovations:
The 1 Elizabeth Dome Roof
Project =
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Perched 200 metres above Sydney’s bustling CBD, the 1 Elizabeth Dome Roof

is a crowning achievement in the Sydney Metro Martin Place development. Integrating
cutting-edge transportation infrastructure with striking architectural design, the dome
represents a masterclass in engineering innovation and collaboration.

Architecturally, the new North Tower building was designed A Collaborative Endeavour

with an aerodynamic silver form that deliberately reflects and

complements the glazed dome of the existing 50 Martin Place The 1 Elizabeth Dome Roof involved the hot dip galvanizing

structure. This thoughtful integration of new and old exemplifies and painting of approximately 90 tonnes or 1,800 m? of

how the project respected the heritage of the site, while structural steel. The steel was fabricated by Wexford Welding

introducing contemporary design elements. and, after hot dip galvanizing by Galserv, painted by Nepean
- . . Engineering. The structure required a duplex coating system to

At the heart of the project’s success is the expertise of Galserv, meet the stringent durability and aesthetic demands of its

whose hot dip galvanizing process was pivotal in delivering a elevated location.

durable, sustainable, and visually stunning structure.
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Galserv worked closely with Lendlease, Wexford Welding, and
the project’s engineers, ARUP, to ensure the structure achieved
its 25-year warranty requirements.

“Our role was to provide the corrosion protection needed for
such an iconic and inaccessible structure,” said Adam Chessell
(Account Manager at Galserv). “By collaborating with all
stakeholders early in the process, we were able to optimise the
hot dip galvanizing process and address challenges like paint
adhesion.”

Durability Beyond Compare

Located on level 40, the dome’s exposure to harsh
environmental conditions necessitated a robust coating system.
ARUP specified a hot dip galvanized and painted duplex system
to ensure the structure could meet its design life requirements
in a C4 environment.

“The hot dip galvanizing provides robust, long-lasting corrosion
protection, while the paint adds an additional barrier and
enhances the hot dip galvanizing durability,” said Chessell.
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Galserv ensured a thicker-than-standard coating (HDG900),
achieved through abrasive blasting prior to hot dip galvanizing.
This enhanced surface preparation allowed for superior paint
adhesion and long-term protection against corrosion.

Chessell explained, “Abrasive blasting before hot dip
galvanizing was crucial to increasing the steel’s surface area
and ensuring compatibility with the paint system. This approach
guaranteed the durability required to meet the project’s
warranty.”

“Ensuring the seamless integration of these coating
technologies was crucial to delivering on the warranty
requirements for this elevated, high-profile dome structure.
Concerns were raised over the compatibility of paint on top of
hot dip galvanized steel, specifically about whether the paint
would adhere properly.”

“After other suppliers declined to participate due to perceived
incompatibility and associated risks with the duplex system,
Galserv worked with Wexford Welding, Lendlease and ARUP to
evaluate options and provide a system solution,” said Chessell.
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1Elizabeth has achieved a 6 Star Green Star Design Review rating from the Green Building Council of Australia
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“The successful application of the duplex coating system
on this project has the potential to significantly shift market
perception around the compatibility of paint over hot dip
galvanized steel. This high-profile development serves as
a powerful demonstration that when the right, compatible
products and processes are utilised, a duplex system can
be highly effective.”

Navigating Challenges with Expertise

The 1 Elizabeth Dome Roof project operated under an
immovable deadline, with the asset owner facing stringent
occupancy requirements. Any delay would have resulted in
severe financial penalties and potential contractual breaches.

Recognising this critical timeline, Galserv deployed their Gal
Express service, a rapid-response hot dip galvanizing solution.
This expedited process was instrumental in completing the hot
dip galvanizing work within the mandated timeframe, which
safeguarded against the substantial costs that would have
arisen from any delays.

Sustainability in Focus

The 1 Elizabeth Dome Roof aligns with Sydney Metro’s
sustainability goals. Galserv’s hot dip galvanizing process is
energy-efficient and recyclable, contributing to the project’s
5.5 NABERS energy rating. The extended lifespan of the

hot dip galvanized steel minimises resource consumption and
maintenance over time, further reducing the environmental
footprint.

“Hot dip galvanizing isn’t just about durability; it’s also about
sustainability,” Chessell emphasised. “The recyclability of hot
dip galvanized steel and its minimal maintenance requirements
make it the ideal choice for modern infrastructure.”

PROJECT TEAM

Client: Macquarie Group

Architect: JWP Architects

Structural Engineer: ARUP

Head Building Contractor: Lendlease

10

& Detailing

Steel Fabricator: Wexford Welding
Steel Distributor: Southern Steel
Steel Detailer: EImasry Steel Design

Setting New Standards

The 1 Elizabeth Dome Roof demonstrates the compatibility and
synergy of paint over hot dip galvanizing, challenging industry
norms. The project serves as a case study in how duplex
systems can achieve exceptional durability and aesthetics in
high-profile applications.

“This project helps to prove that hot dip galvanizing can go
beyond traditional boundaries,” said Chessell. “The dome’s
success shows what’s possible when the right teams and
technologies come together.”

“This landmark development can spur the creation of better
industry documentation and guidelines around the successful
implementation of paint over hot dip galvanized substrates.

As awareness and confidence in this approach grows, it has the
potential to significantly expand the applications where duplex
coatings can be utilised to great effect,” said Chessell.

A Lasting Legacy

As a symbol of Sydney’s evolving skyline, the 1 Elizabeth Dome
Roof is more than an architectural feat; it’s a perfect example of
the transformative power of collaboration and innovation. For
Galserv and the broader hot dip galvanizing industry, it
underscores the potential of HDG to meet the most demanding
challenges while setting new benchmarks in sustainability and
design.

“Working on the 1 Elizabeth Dome Roof was an opportunity to
showcase what our industry can achieve,” Chessell reflected.
“It’s projects like these that inspire us to push the boundaries of
what’s possible.”

Coatings: Nepean Engineering
Coatings Supplier: Akzo Nobel
Galvanizer: Galserv



The expansion arat Base Hospital’s muIti-Ie\Warkable
example of how hot dip galvanizing elevates modern i ucture. This ambitious
project, completed between January and July 2024, doubled the car park’s capacity

from 400 to 800 spaces and set new benchmarks in durability, sustainability and
collaboration.
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A Vision for Expansion

As part of a larger $596 million
redevelopment of Grampians Health
funded by the local and federal
governments, the car park extension
emphasises the region’s commitment to
providing state-of-the-art healthcare
facilities. Four additional levels were
added to the existing car park structure,
which services staff, patients and
visitors who utilise the hospital.

The entire multi-level extension of the
car park was hot dip galvanized,
consisting of approximately 550 tonnes
of structural steel and large structural
piping for base beams, cross members
and supporting pillars.

In addition to this, approximately 400
tonnes of steel beams had a 100mm
wide stripe of Jotamastic paint applied
on the top flange for masking and to
assist with welding of the shear stud
connections after hot dip galvanizing.

Valmont Coatings Melbourne was
entrusted with hot dip galvanizing all
steel components, ensuring the
structure’s longevity and resilience in
Ballarat’s varying climate. Marco
Bazzano (Sales Manager at Valmont
Coatings — Victoria/Tasmania)
highlighted the importance of hot dip
galvanizing. “Given the car park’s
exposure, hot dip galvanizing was the

best choice for protection and durability.

Its neutral finish also complements the
structure’s modern aesthetic.”

Hot dip galvanizing is not just a coating,
it's a commitment to quality and longevity.

The Role of Hot Dip

Galvanizing

Hot dip galvanizing added significant
value to the project, particularly for a
structure exposed on all levels. Key
benefits included:

« Corrosion Resistance: Hot dip
galvanizing protects against
environmental factors such as
moisture, reducing the risk of early
rust and decay.

- Minimal Maintenance: With its robust
coating, the structure ensures years to
first maintenance, making it a cost-
effective solution.

- Sustainability: Over 90% of the
structural steel was locally sourced,
reducing carbon emissions. The
recyclable nature of hot dip galvanized
steel further enhances its
environmental credentials.

- Ease of Use: Hot dip galvanized
components could be erected
immediately on-site, streamlining
construction timelines.

Navigating Challenges

Executing a project of this scale
presented unique challenges. The
logistical hurdles included fitting new
steel to the existing structure,
sequencing deliveries, and managing
space constraints on-site. Weather also
impacted the application and curing of
the Jotamastic paint.

Through meticulous pre-planning,
coordination, and teamwork, these
obstacles were overcome. Prefabricated
components were labelled and
delivered in stages, while cloud point
scanning and on-site boilermakers
ensured precise modifications. Night
shifts for fabrication and express hot dip
galvanizing services kept the project on
schedule.

“The application of the Jotamastic paint
was a logistical challenge,” said
Bazzano. “We had to apply and cure it
on-site in sequence. While one team
worked on stage A1, we handled stage
A2 and then proceeded with hot dip
galvanizing, all in a coordinated
sequence. Weather conditions added
complexity, as curing times fluctuated —
some days we could work outside, while
on others we had to adjust due to
unsuitable conditions.”

An extra 400 carparks are now open at the Ballarat Base Hospital, with the completion of the new multi-deck carpark.

12
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Seamless Integration of a Helipad

One standout feature of the project was its seamless
integration with the existing helipad. Rather than demolishing
the helipad, the new steel structure was built adjacent to it,
creating a unified facility. This ingenuity not only saved costs
but also minimised disruption to hospital operations.

“The biggest challenge was sequencing the work around the
existing helipad,” explained Bazzano. “We had to integrate new
and old steel without disrupting hospital operations. This
required collaboration between contractors, council and the
hospital — which was key to the project’s success.”

Valmont Coatings, Continental Steel, John Holland and the | - 'q
1
local council worked closely to ensure precision and efficiency l'-lﬁ” - ‘ "l —

at every stage. Regular communication and proactive problem- - = m v mli-ll—
solving ensured challenges were addressed promptly, paving ] 3 p
the way for smooth execution. ] i/ ""-H H . - “5’

The project team’s collaborative approach extended far beyond
construction sequencing. During construction, the council
organised off-site parking 800 metres away with a
complimentary shuttle service for hospital staff and visitors,
maintaining accessibility throughout the build.

Sustainability in Action

This project’s sustainability credentials are noteworthy. Over
90% of the structural steel was sourced locally, reducing the
environmental impact of overseas transport. Compared to
alternative coating systems, hot dip galvanizing had a
significantly lower environmental footprint. Additionally, the
recyclable nature of hot dip galvanized steel and the wide use
of modular construction techniques ensures that, at the end of
its lifecycle, the structure can be dismantled and reused.

A Model for Future Projects

The Ballarat Base Hospital car park expansion demonstrates
the suitability of hot dip galvanizing for multi-level car parks,
whether freestanding or integrated with other facilities. The
durability and aesthetic appeal of hot dip galvanizing make it
the ideal choice for infrastructure exposed to the elements.

“This project confirms that hot dip galvanizing should be
mandatory for all car parks, internal or external,” said Bazzano.
“Whether the car park is exposed, internal or freestanding,
whether it’s attached to a hospital or a shopping centre, the
steel needs to be hot dip galvanized to ensure its durability.
The longevity and cost-effectiveness of hot dip galvanizing
make it the best solution.”

A Lasting Legacy

The Ballarat Base Hospital car park expansion is more than just
a practical addition to the healthcare precinct. It clearly
demonstrates the transformative power of hot dip galvanizing
to enhance the durability, sustainability and visual appeal of any
type of project.

PROJECT TEAM

For Valmont Coatings and the hot dip galvanizing industry, this Client: Ballarat Base Hospital (Grampians Health)
project is a shining example of innovation and excellence. As Architect: LYONS
Bazzano aptly put it, “Hot dip galvanizing is not just a coating; Engineer: MEINHARDT Bonacci

it's a commitment to quality and longevity.” Head Building Contractor: John Holland

Steel Fabricator: Continental Steel
Galvanizer: Valmont Coatings Melbourne

13
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Hot Dip Galvanizing Sydney
Gateway: Engineering excellence
meets infrastructure innovation

The Sydney Gateway project represents
a monumental advancement in urban
infrastructure. It provides a new
connection from Sydney’s motorway
network to Sydney Airport. Opened
on 1 September 2024, Sydney Gateway
l provides a toll-free connection from
g St Peters Interchange to improve
\ - journey times to Sydney Airport, the
1\ M5 and the Eastern Distributor.

5 km of new road, 19 new bridge structures (one of which is
‘i | 1" wider than the Sydney Harbour Bridge), 3 km of new pedestrian
- I R O il : and cycling paths, dedicated access for freight vehicles onto
& 1 ' Link Road, road connections between the international and
domestic terminals, and widening of Qantas Drive to reduce
congestion.

Al
- . | .
B ! t \\ At a cost of $2.6 billion, the project encompassed more than

The New South Wales (NSW) Government originally announced
the project in 2018, describing it as the missing link in Sydney’s
motorway network: In 2020, the John Holland and Seymour
Whyte Joint Venture was awarded the design and construct
contract.

Now complete, Sydney Gateway is expected to cut up to

40 minutes of travel time in the morning peak for motorists
travelling from Parramatta to Sydney Airport and—elrrvertup-———
to 10, 00\0 trucks a day from local streets.
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Hot Dip Galvanizing
in Action

In collaboration with fabricators Metwest
Engineering, Sydney Galvanizing and
GB Galvanizing Service undertook

the hot dip galvanizing, pre-assembly,
erection and installation of 32 road

sign structures for the Sydney Gateway
project.

These structures, encompassing three
distinct design types, were engineered
to support a range of signage, from
small and large road signs to expansive,
three-dimensional variable signs with
integrated walkway platforms.

With the largest structure reaching
3.6 min height, the project posed
several challenges — all of which were
overcome by the collaborative, expert
project team.

Sydney Galvanizing and GB Galvanizing
Service collaborated closely with
Metwest Engineering from the design
stage to address challenges in venting
and draining. Adjustments were made to
the design parameters to accommodate
GB Galvanizing Service plant limitations
in width and height. Specialised
transport methods were also devised to
manage the oversized and overheight
structures efficiently.

In total, GB Galvanizing Service and
Sydney Galvanizing hot dip galvanized
approximately 4,500 components across
the 32 fabricated structures — equivalent
to approximately 375 tonnes of steel.

Innovative Design
Approach

The project broke away from traditional
practices by opting for hot dip
galvanizing instead of painted coatings.
Traditionally, final sections spanning as
long as those featured in the Sydney
Gateway project are constructed with
heavy box sections and a few supports
and then painted. However, Sydney
Gateway took a different approach —
prioritizing hot dip galvanizing over
painting.

16

Daniel Lopez (Plant Manager at Sydney
Galvanizing) explained, “From the
outset, the project was specifically
designed with hot dip galvanizing in
mind, showcasing a forward-thinking
approach that prioritises long-term
durability and maintenance efficiency.
The early involvement of Sydney
Galvanizing and GB Galvanizing Service
in the design process proved crucial.”

“This project exemplified the capabilities
of hot dip galvanizing for large-scale
infrastructure. By involving us early in
the design process, we ensured the
structures were optimized for hot dip
galvanizing, which was pivotal to
achieving both functionality and
durability.”

Collaboration and
Flexibility

The success of the project hinged

on unprecedented collaboration
between all stakeholders. The fabricator,
galvanizers, designers and Transport

for NSW worked together, making
compromises to achieve the desired
outcome.

“Collaboration was key,” noted Vince
Gucciardo (Operations Manager at

GB Galvanizing Service). “Everyone
made small compromises to achieve the
larger goal. This collective effort
showcased the flexibility and innovation
within the hot dip galvanizing industry.”

For example, the design of some of

the structures was shortened by 20mm,
ensuring that the pieces would fit in the
GB Galvanizing Service bath, and could
be readily transported. This small
compromise eradicated the need to
ship pieces to Western Australia for

hot dip galvanizing. This collaborative
model sets a new standard for future
infrastructure projects.

“By choosing to work with local hot dip
galvanizers and making slight design
modifications, the project avoided the
need for cross-country transport. This
decision not only reduced costs and
environmental impacts but also
strengthened the local hot dip
galvanizing industry’s capacity and
expertise — raising its profile for future
infrastructure projects,” said Gucciardo.

Transport and Logistics

Structures were built to the largest
maximum tolerances for road transport,
pushing the boundaries of what could
be hot dip galvanized and transported
efficiently. Some components required
night transport with escorts due to their
height being over 3.4m, with the tallest
structure reaching 3.6m.

Custom transport methods were
designed for overheight and oversize
structures, utilising drop-deck trailers

to maximize allowable height while
staying within legal limits. Careful weight
distribution on trailers was considered to
avoid overloading and ensure safe
transport through Sydney’s CBD.

“The project team worked to optimise
delivery schedules, sometimes with only
a two-day turnaround from hot dip
galvanizing to on-site installation,” said
Lopez.

Unlike typical large structures, no
on-site pre-assembly was allowed. All
pre-assembly had to be carried out
60km away from the site, adding to the
logistical complexity.

This required precise planning and
execution, with some on-site lifts
weighing up to 45 tonnes. The project
team developed methods to assemble
complex structures, including frames
with intricate pipe systems and rest
pieces, demonstrating high-level
engineering skills.



Quality Control and
Traceability of Hot Dip

Galvanizing

Sydney Gateway highlighted the
advantages of hot dip galvanizing for
tubular structures — particularly internal
corrosion protection — from a quality
control and traceability perspective. The
quality control standards adhered to
throughout the project were some of the
most stringent ever encountered by the
project partners.

For example, John Holland site
inspectors conducted inspections using
torches and cameras with 2 m long
probes to examine the internal coating
of pipes. This was done despite the fact
that once the structures are erected,
they are sealed and made airtight,
ensuring corrosion protection.

In addition, all steel and other materials
used were thoroughly tested, with the
steel supplier providing test certificates
for each pipe for client approval. After
this approval was secured, the materials
were sandblasted, fabricated, and
assembled, followed by approximately
two days of inspections by welding
experts. This detailed traceability
process demonstrates the market
development potential of hot dip
galvanizing for similar projects.

PROJECT TEAM

Client: Transport for NSW

Head Building Contractor:

John Holland and Seymour Whyte
Joint Venture

Steel Fabricator: Metwest
Engineering

Structural Engineers and Designers:
AECOM and Arcadis

Steel Suppliers: Van Leeuwen for
pipe; Auspac Steel for plate; and
InfraBuild for other components
Steel Detailers: Metwest
Engineering

Galvanizers: GB Galvanizing Service
and Sydney Galvanizing

ISSUE 87 FEBRURY 2025
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TECHNICAL TALK

Steel composition and the effect on hot dip
galvanized coatings

The chemical composition of the steel to be galvanized affects the galvanized coating
formation and appearance. This is discussed in Advisory Note 35 while aspects of the
surface condition of the steel prior to hot dip galvanizing are discussed in Advisory Notes
02 and 09 and available on our website.

Hot dip galvanizing (HDG) is a functional
coating process providing superior
protection against corrosion for steel
articles when measured against most
other coating systems. The corrosion
resistance of a HDG coating defined in
AS/NZS 2312.2 is directly related to the
thickness of the coating which is
generally expressed as a function of the
steel thickness (see AS/NZS 4680).

Where the appearance of the finished
galvanized coating is important or where
non-standard coating thickness,
materials handling or steel chemistry
criteria exist, specialist advice on steel
selection should be sought prior to
fabrication of the article and hot dip
galvanizing.

The Effect of Steel
Composition

The chemistry of the steel affects the
formation of the galvanized coating and
can affect the thickness appearance
relative smoothness and the galvanized
coating’s ability to withstand mechanical
damage. The prior history of the steel,
for example whether hot rolled, cold
rolled, blasted, welded, thermally cut, or
heavily rusted, can also affect its
reaction with molten zinc.

In certain amounts and combinations,
silicon (Si) and phosphorus (P) influence
the formation of the galvanized coating.
In some cases, these elements prolong
the reaction between iron and molten
zinc. This can result in the outer pure
zinc layer, which is responsible for the
generally bright metallic finish of newly
galvanized steel, being transformed into
a dull grey zinc-iron alloy.

This characteristic was first described
by Sandelin in 1940 and is schematically
described in Figure 1, while Table 1 (see
page 21) provides a summary of aspects
of the galvanized coating, which is
consistent with AS/NZS 2312.2.

Australian and New Zealand
manufactured structural steels and
reinforcing steels are generally
produced with steel chemistries in either
Category A (hollow sections and some
plate) or Category B (hot rolled bars,
sections, welded beams and some plate)
and normally meet the requirements of
AS/NZS 4680.

Steels with Si < 0.01 % are deoxidised
with aluminium in the manufacturing
process (known as aluminium fully killed,
fine grained steels). These steels
sometimes produce coating thicknesses
under the AS/NZS 4680 requirements
using normal hot dip galvanizing
processes. The international hot dip
galvanizing standard, ISO 1461, was
modified in 2022 to reflect this issue
and the amount of aluminium when this
thinner hot dip galvanized coating
occurs was identified as more than
0.035 %. In our region we have seen
steels with lower levels of aluminium
also exhibiting this thinner coating.
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FIGURE 1: The Sandelin Curve, showing the effect of silicon on the hot dip galvanized coating thickness.
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In particular, steel plates designed

to facilitate faster laser cutting, such
as BlueScope’s Lasercut 250 are
known to produce thinner hot dip
galvanized coatings than required

in AS/NZS 4680:2006. While these
thinner coatings are non-conforming
to AS/NZS 4680:2006, which is
current at the time of publication of
GALVANIZE 87, the actual coating
formed will be sound and usually
provides adequate corrosion protection
for the application (see Advisory Note
02 for further information). Revisions
to AS/NZS 4680 are underway to align
with the changes to ISO 1461 and the
revised Standard is expected to be
published in 2025.

For steels known to produce thinner
coatings, abrasive blasting the steel
surface prior to galvanizing will increase
the surface area available to the molten
zinc and usually produce a thicker
coating. This can change the appearance
of the galvanized article and/or increase
the roughness of the finished surface
and will increase the cost of the finished
article. It is therefore best practice to
consider the durability requirement of
the article prior to requesting blasting
of the steel if the coating thickness
achieved without blasting will meet the
specified design life.

See Advisory Note 02 for detailed
information on blasting steel to generate
thicker coatings in specialised
applications.

When the silicon content is in the range
0.04 % < Si <0.14 % (Category C), the
coating can be extremely thick and
brittle due to the characteristics of the
formed alloy layers. These steels should
be avoided where possible.

When the silicon content increases
above 0.25 % (Category D) the steel is
more reactive which leads to a thicker
coating than normal and is sometimes
grey due the increased reaction rate
between the iron and molten zinc. The
risk of damage to the coating during
transport and handling, especially at the
edges, increases as the coating
thickness increases, however, with
appropriate transport and handling
practices these steels are used
successfully.

When steels contain more than 0.02 %
phosphorus, they are also at risk of
developing a rough and thick coating
which is sometimes very brittle and can
result in flaking of the coating from the
steel surface.

Both Category C and Category D steel
chemistries are known as reactive
steels.

Table 1 Typical coating characteristics related to steel composition.

Category

Si & P relationship

Resistance
to mechanical

Appearance damage
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Flame-cutting, laser-cutting, and
plasma-cutting change the steel
composition and microstructure in the
zone on and around the cut surface.
This influences the formation of a hot
dip galvanized coating which sometimes
makes the minimum coating thickness
more difficult to obtain and may cause
decreased cohesion/adhesion of the
coating to the steel substrate. See
Advisory Note AN 09 for more
information.

Examples of the appearance expected
with different chemistries are shown on
page 22.

Summary

The thickness and appearance of HDG
coatings are affected by the silicon and
phosphorus concentration at the steel
surface. When laser plate or other
aluminium-killed steel is used, care must
be taken that the coating formed meets
the design and durability requirements.
Thicker coatings formed with some
reactive steels can be used to
advantage when extra-long durability is
required, although careful transport and
handling practices are required.

Thickness of

HDG coating Typical use

X Si<0.01% Minimum but can For aesthetic and
sometimes be under corrosion protection
Standard
A Hot 0.01% < Si<0.04% and P < 0.02% Typically bright Excellent
rolled Si+2.5P < 0.09 % For compliance with
Standard Standard and excellent
Cold 0.01% < Si < 0.04% and P < 0.02% corrosion protection
rolled Si+2.5P<0.04 %
B 0.14 % < Si<0.25 % Typically bright, can
tend to mottle 9r Always heavier than Optimum long-term
become grey with Good ) .
A ) normal corrosion protection
increasing steel
thickness
C 0.04 % <Si<0.14 % Extra Heavy In non-abrasive
D Si>0.25% Can be dark Reduced Coating increases in environments can
and coarse provide extreme

thickness as silicon

content increases corrosion protection

Notes

1. The design, venting and draining, and necessary handling of the article to be galvanized can also influence the coating characteristics.

2. The steel compositions indicated in this Table will vary under the influence of other factors such as cold forming or hot rolling and the boundaries of each range can be
influenced by these factors.
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Examples of Aesthetic Appearance due to Varying Steel Composition

Example 1: Bright and dull

Two fabrications using steels with different compositions
after being galvanized at the same time. The dull grey
coating is typical of steel from Categories C & D while the
bright appearance is typical of steel from Categories X & A.
Both products meet the appearance and coating thickness
requirements of AS/NZS 4680.

—

This galvanized pipe’s steel
composition is likely to be in
Category B, shown by the
scale-like or mottled
appearance of the coating,
where some of the Fe/Zn
alloy has extended through
to the surface. This product
meets the requirements of
AS/NZS 4680. Over time,
the surface will change to a
more even dull grey finish.

Example 2: Mottled and/or patchy

The patchy appearance of
this galvanized coating is
due to both the silicon
content and thickness of the
steel. The areas of shiny
appearance have cooled
faster, and pure zinc has
solidified on the surface.
The other areas have cooled
at a slower rate and the
galvanizing reaction
continued until the pure zinc
was consumed and only dull
zinc-iron alloys are at the
surface. This can occur with
steels in Category B and
meets the requirements of
AS/NZS 4680. Over time,
the surface will change to a
more even dull grey finish.

Example 3: Chipp
LA

Handling has caused some
damage to the edge of this
thick hot dip galvanized
coating, where some of the
coating has been chipped.
Thick coatings can result
when steels from Categories
C & D are hot dip
galvanized. It is possible the
coating will still meet the
thickness requirements of
AS/NZS 4680, and is
acceptable, so long as the
remaining product firmly
adheres to the substrate
and the damaged area is of
an acceptable size.

ing and flaking

Category C steels are most
likely to produce a hot dip
galvanized coating where
thick, brittle Fe/Zn alloy
layers are formed, and
flaking occurs due to the
excessive coating thickness.
This article will likely not
meet the requirements of
AS/NZS 4680 due to the
excessive flaking and should
be rejected. This also occurs
with steels containing
excessive phosphorus
where the coating is also
likely to be very rough.

Example 4: Thin and thick coatings

The shiny surface (to the
left) is typical of Categories
X, A & B, while the duller
coating (to the right) is
typical of Categories C & D.
Over time, the coating

will weather and tend
towards a similar dull

grey colour. This product
meets the requirements

of AS/NZS 4680.

The join between the shiny
and dull coatings of the pipe
fabrication to the left
showing the thinner coating
typical of Categories X, A &
B compared to the typical
thicker and more brittle
coating achieved with
Categories C & D.
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INDUSTRY NEWS

40 years of GANZ

including Dick Fisher and Bob
Hamilton, led the way to provide a
vision for GANZ and in 2025 GANZ
celebrates 40 years of association.
Members now operate vibrant and
competitive facilities across the
country and service a wide range of
industries with modernised processes,
safety, and environmental practices.
Active in developing the forthcoming
revision of AS/NZS 4680, along with
the joint development of the ACA
accredited HDG Inspectors Program
and the new Operator Training Course,

Y
:', GANZ members see a zinc-coated
G\ 22;%%?;%:25 #‘i s durable and sustainable future for
NZ = New Zealand industry.
. Find out more on GANZ members
The Galvanizing Association of and their Cap‘aF)IhtleS at
New Zealand (GANZ) represents www.galvanizing.org.nz.
New Zealand’s leading hot dip The GAA works closely with GANZ
galvanizing companies, providing members providing technical support
information to New Zealand industry and, commencing this year, can offer
about hot dip galvanizing and its online and in-person Continuing
applications, as well as design Professional Development (CPD) to
information and technical resources. specifiers, engineers, and architects
Although hot dip galvanizing had been in New Zealand.
conducted in New Zealand for many If you'd like to know more, simply email
years before the association was GANZ (enquiry@galvanizing.org.nz) or
formed, it was not until 1985 that directly to the GAA (gaa@gaa.com.au).

long-term industry participants,

Watch this Space -
Big Changes Coming for
Australia and New Zealand

Standards Australia and Standards New Zealand have
agreed to update AS/NZS 4680. Last updated in 2006,
we expect the revision to be published later this year after
closure of the ‘public comments’ process in

late January. The international documents, ISO 1461,
ASTM A123 and ASTM A153 have been updated several
times since our last revision but we expect our revised
Standard to be equal or superior to these international
documents for end users and galvanizers alike, with a
focus on clear definitions and requirements.

GAA and GANZ will host a series of in-person and
on-line training and information sessions for end users
once the publication date is finalized. And, a special
edition of galvanize is planned for those who want to
read all about it! m
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GALVANIZE is a free magazine produced by the
Galvanizers Association of Australia and features projects
from Australia and around our region. To have your project
featured simply email us some details at gaa@gaa.com.au.

You can also view the current issue and back copies at the
Case Studies tab on our website www.gaa.com.au.

Sorel Award Galvanized
2023 Winner: Galvanizing exoskeleton
Galserv's Shore  Central weathers the

To request your own free subscription or to update an e -
existing subscription simply email us at gaa@gaa.com.au.

ABN 60 004 579 828

lvani.
ga an’zers 124 Exhibition Street Melbourne Victoria 3000

ASSOCIATION OF AUSTRALIA Telephone 03 9654 1266 Email gaa@gaa.com.au

www.gaa.com.au

We provide information, publications and assistance on all aspects of design, performance and applications of hot dip galvanizing.
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