Specifying Hot Dip Galvanized Steel for
Long-Life Large-Scale Solar Structures

A durability-led guide for structures designed to support
multiple photovoltaic module lifecycles
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Introduction

Australia’s large-scale solar (LSS) fleet is growing quickly. By the end of June 2024, installed capacity
had reached 12.9 GW across 2,223 sites, each larger than 100 kW. The Clean Energy Regulator had
accredited 109 LSS projects as registered generators, including 101 connected from 2018 onward.
AEMO-registered plants accounted for 11.2 GW, or 86.69% of total Australian LSS capacity. In 2025,
42.7% of Australia’s electricity generation was produced by renewable energy and large-scale solar
supplied 7.7% of the Australian market."?

Construction is expected to remain strong. Macromonitor’s May 2025 outlook forecasted substantial
renewable-energy development—predominantly solar and wind—over the next decade.® For owners
and designers, the central durability question is therefore not only how to protect the first generation of
equipment, but how to retain the value of the support infrastructure through future repowering.

The design-life challenge

Steel ground-mount structures support fixed arrays, single-axis trackers, and dual-axis trackers. Their
corrosion-protection system is often selected to match the nominal photovoltaic (PV) module life—
typically about 30 years. That can leave the support structure as the limiting asset when modules are
replaced, even where the site and electrical infrastructure remain suitable for continued generation.

Common panel systems include:

o fixed arrays formed from open-profile, continuously galvanized (Z) or continuously hot dip zinc-
aluminium-magnesium (ZM) coated steel, or;

e single- or dual-axis tracker arrays using torque tubes made from relatively thin-walled hollow
sections manufactured from Z or ZM coated strip.

Research at The University of Queensland’s Gatton Solar Research Facility shows tracker systems are
expected to become the predominant system due to their ability to generate more energy for the same
power rating®.

All steel ground-mount panel systems use structural posts and piles that are driven, embedded in
concrete or bolted to concrete piers, commonly using batch hot dip galvanized (HDG) steel, Z or ZM
coated steel or even uncoated hot-rolled steel. The design of these structural posts and piles can vary
depending on wind-loads, agricultural needs (agrisolar), and durability requirements.

Specify the structure for multiple PV module lifecycles

Designing the support structure only for the first 30-year module cycle can create avoidable
replacement work at repowering. Fabricated steel that is hot dip galvanized after manufacture to
AS/NZS 4680 offers a longer-life alternative. Subject to the exposure, coating thickness, detailing and
maintenance assumptions, the same structure may support several generations of PV modules,
reducing the carbon footprint when reuse of a site is anticipated.

e Longer structural service life: the support system can remain in service beyond the initial
module warranty or design period.

¢ Lower repowering cost and disruption: retaining posts, piles and frames can reduce
demolition, remediation and reinstallation.

¢ Complete post-fabrication coverage: galvanizing after cutting, drilling and welding protects
fabricated surfaces, edges and holes.
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¢ Lower material and embodied carbon impacts: extending structural life reduces repeated
steel manufacture, transport and installation.

¢ Clear specification and verification: AS/NZS 4680 defines coating requirements and test
methods for fabricated iron and steel articles.

In Australia, verified Environmental Product Declarations® communicating transparent and
comparable information about the life-cycle environmental impacts, resource use, and waste and
output flows of products, are available for a range of materials and coatings, enabling life-cycle
analysis of the components of LSS. The latest GAA industry-wide EPD is expected to be available by
the end of 2026.

Figure 1. lllustrative comparison of post-fabrication hot dip galvanized steel (left) and a continuously coated cold-formed
section (right). Source: Al-generated technical illustration created for this publication using Microsoft image generation,
September 2026.

Durability basis for AS/NZS 4680 coatings

AS/NZS 2312.2 provides guidance on the atmospheric durability of hot dip galvanized steel.® For
fabricated steel thicker than 1.5 mm and up to and including 3.0 mm—a range typical of many LSS
components—AS/NZS 4680 specifies a minimum average coating thickness of 55 micrometres (um).”
Using first-year zinc corrosion rates, this corresponds to an estimated service life of approximately 78
years to more than 100 years in C2 environments. In a suitable application, that can cover at least
three PV module generations.

Where a greater coating thickness is required, abrasive blasting before galvanizing can promote
thicker coating formation’, or thicker sections can be used to generate lifetimes well over 100 years
estimated service life in C2 environments. AS/NZS 2312.2 is conservative because it extrapolates the
first-year zinc corrosion rate linearly and does not account for the protective effect of zinc-patina
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development. ISO 9224 provides additional guidance for estimating long-term zinc-coating durability.®
The use of ISO 9224 estimates can be useful in very long-Llife projects and will often generate lifetime
increases of double the lifetime estimates in AS/NZS 2312.2, reducing the need for excessively thick
sections and coatings, and can also be used to provide long-life design estimates of more corrosive

locations®.

Benefits for fabricated and formed components

The key distinction between fabricated and formed components is when the coating is applied. Hot
dip galvanizing to AS/NZS 4680 coats the completed fabricated article after cutting, drilling and

welding. Edges, fastener holes and fabrication details are therefore coated, and no subsequent roll
forming is required.

Continuously coated zinc and ZM sheet products are formed after coating. ZM coatings are the least
ductile of the continuous hot dip zinc-alloy coatings used in solar applications and can develop full-
thickness microcracking at roll-formed corners.'® This may reduce durability at exposed external
bends." Cut edges also require specific assessment: for ZM-coated steel thicker than 1.5 mm, the
significance of the uncoated edge depends on coating thickness and environment.'>'>'* The National
Construction Code requires corrosion protection to be reinstated at cut edges of structural steel.’

The following comparison highlights the coating and fabrication characteristics most relevant when
selecting corrosion protection for large-scale solar support structures.

Parameter

Table 1. Technical comparison of HDG and ZM coatings

HDG to AS/NZS 4680

Continuous ZM coating

Coating route

Typical
product form

Coverage after
fabrication

Roll-formed
corners

Cut edges

immersed in molten zinc after cutting,
drilling and welding.

Fabricated posts, piles, frames, brackets
and other completed iron or steel articles.

Coats accessible surfaces, edges, holes
and welded areas after fabrication, subject
to suitable design for galvanizing.

No post-coating roll forming is normally
required for the finished fabricated article.

Edges present before galvanizing receive a
zinc coating during processing.
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Steel strip or sheet is coated
continuously before it is roll
formed, cut or otherwise
fabricated.

Thin-gauge sheet and strip used for
cold-formed open sections and
some hollow-section products.

Subsequent cutting, punching,
welding and forming can expose or
disturb the factory-applied
coating.

Low coating ductility can produce
full-thickness microcracking at
formed corners, with potential
durability implications at exposed
bends.'>™

Cut edges are uncoated; their
significance depends on steel
thickness, coating thickness,
geometry and environment.
Reinstatement may be required for
structural steel.'>131415
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Parameter

Table 1. Technical comparison of HDG and ZM coatings

HDG to AS/NZS 4680

Continuous ZM coating

Coating
requirement

Durability
assessment

Typical LSS
use

Specification
implication

AS/NZS 4680 specifies minimum coating
requirements by steel article thickness and
provides test methods. For steel thicker
than 1.5 mm and up to and including 3.0
mm, the minimum average coating
thickness is 55 um.’

Atmospheric durability can be assessed
using AS/NZS 2312.2 and, where
appropriate, ISO 9224, with the site and
array microenvironment considered.®®

Well suited to fabricated support
components where long service life, post-
fabrication coverage and future repowering
are priorities.

Specify AS/NZS 4680, required steel
thickness and coating thickness, design for
galvanizing, exposure assumptions,
detailing, inspection and maintenance.

Specified by the relevant coated-
sheet product standard and
coating mass designation;
requirements are product- and
supplier-specific.

Assessment should account for
the alloy coating, coating mass,
exposed edges, formed areas,
local detailing and the actual
service environment.

Commonly used for lightweight,
high-volume cold-formed array
members where section efficiency
and manufacturing throughput are
priorities.

Specify the product standard and
coating designation, and explicitly
address cut edges, formed
corners, fabrication damage,
runoff zones and repair
requirements.

Account for the solar-array microenvironment

Corrosivity classification should address the local exposure beneath and around the array—not only
the site’s general atmospheric category. PV modules shelter the ground from sun and rain, potentially
increasing humidity and soil moisture. This can benefit agrisolar systems,’®'” but it can also change
the exposure of posts, piles, connections and low-level members. Runoff concentrated at module
edges may create persistent wetting zones and increase corrosion by eroding corrosion products.'®

Specifier checklist

o Define the required structural service life independently of the initial PV module life.
o Classify both the site environment and local array microenvironments, including sheltered

zones, soil interfaces and concentrated runoff locations.

e Specify hot dip galvanizing to AS/NZS 4680 for fabricated steel where it is appropriate to the
design and exposure.
¢ Confirm section thickness, required coating thickness and the durability assessment method.
o Detail drainage, connections, holes and interfaces to avoid water retention and inaccessible
corrosion traps.
e Provide safe inspection access and maintenance criteria for the intended service life.
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Specification outcome

For long-Llife LSS projects, corrosion protection should be a defined as part of the structural durability
strategy—not a component-level procurement choice. Where the exposure and design are suitable,
hot dip galvanized steel to AS/NZS 4680 can extend the support-structure service life from a single 30-
year module cycle to more than 90 years. Retaining that structure through successive repowering
cycles can reduce lifecycle cost, steel consumption, site disturbance and the impacts of repeated
fabrication, transport and installation. The result is a support system designed as enduring
infrastructure: durable, inspectable, repowerable and aligned with circular-economy objectives.
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We’re here to help

Are you looking for more information or advice on the durability, sustainability, application, design,
process, bolting, welding or painting of galvanized steel? Want advice on a specific situation or issue?
You’re in the right place! We would love to hear from you.
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