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Overview

In 2015, the waterfront suburb of Elizabeth Quay in Perth’s CBD received a complete redevelopment as part of a
rebrand for the Australian Capital City.

The aim of the development was to transform the promenade around the river inlet into an iconic area for the
public. The vision included space for a variety of new retailers, street vendors and performers. To ensure ease of
access to the site and to make the area family-friendly, a large focus was placed on access by public transport,
interactive water features, and playground facilities.

The project was to include a feature ferry terminal canopy, located in the inlet of Elizabeth Quay. The purpose of
the canopy was to provide shelter for passengers embarking on the Elizabeth Quay TransPerth Ferry system, as well
as to provide an aesthetic element that was consistent with the design intentions of the entire development.

Fabritecture Australia Pty Ltd was contracted for the design and construction of the ferry terminal canopy—scope of
work included: structural steelwork, aluminium cladding and ETFE pneumatic two-layer cladding.

Location  The Esplanade, Perth WA Australia 6000 Completed  20/08/2015
Scope Specialised contra_ctor for_de5|gn, project Size 660m?
management and installation
Fabric 2-layer custom digital printed 250um ETFE film Framing Steel & aluminium cladding
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Design Intent

The client desired a bespoke structure that sheltered the ferry patrons from sun and weather, but also provided an
art feature structure that adapted harmoniously to the waterfront theme of the Elizabeth Quay redevelopment.

The ferry terminal structure was to be iconic, yet functional, and exciting to patrons entering and exiting the ferries.
The client wanted a cladding material for the canopy that was conducive to LED night lighting and that was able to
be custom printed with artwork that emulated the surrounding backdrop of the Swan River.

A unique architectural fabric structure that adapts harmoniously to the surrounding
waterfront environment was the architectural intent of the Elizabeth Quay
redevelopment.

www.fabritecture.com 2



http://www.fabritecture.com/
https://fabritecture.com/

CASE STUDY

Cladding - Material Selection

Glass vs. ETFE

To meet the design intent of the Perth MRA, glass was originally considered as the material of choice. However,
after a detailed comparative analysis, a 2-layer pneumatic ETFE system was selected as the most cost-effective
option. The ETFE system is lighter weight than glass (ETFE weighs approximately 1% the weight of glass panels),
thus reducing the amount of required structural steelwork. The use of ETFE provided the client a savings of
approximately 30% compared to glass. ETFE was also able to be custom printed, as well as seamlessly integrated
with LED night lighting.

Artist impression:
Aerial view of the ferry canopy’s digitally printed ETFE design

Custom Printing

The Perth MRA engaged the services of a local artist to create custom artwork that emulated the windswept Swan
River surrounding the ferry terminal. This artwork was converted into a custom dot pattern that was printed onto
the top layer of the ETFE cushions. The custom printing provided a dual function:

1. Toreduce solar transmission & provide shade to the patrons below (the frit pattern reduced solar
transmission to 50%) and
2. To provide a pleasing, aesthetic art piece that people in surrounding office and residential towers looking

down on the ferry terminal would see blended with the natural surrounds.

The artwork, once completed, was converted by Fabritecture ETFE suppliers into a halftone image-which uses
round dots of various sizes-and printed on the underside of the top layer of ETFE. The canopy cladding comprised
of 42 individual ETFE cushions, each with a unique print that was then divided further into individual patterns which
were to be printed separately then welded together. This added a layer of complexity as mapping the artwork
patterns and aligning the printing during fabrication was a very complicated process. The result was a beautiful,
distinctive piece of art which blended seamlessly with the backdrop of the Swan River, as per the client’s intent.
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Structural System

Steel Truss

The structural system supporting the ETFE cladding comprises of large steel columns on 9 metre centres supporting
a cantilever system. The structural steel system was originally designed as built-up plate work, but was later value
engineered to be a lighter weight truss system.

The truss arms and structural spine were clad with custom architectural aluminium panels for aesthetic effect.

Aluminium Cladding

The custom cladding, which was designed to cover the central spine and the truss system of the canopy, comprises
of 3mm thick aluminium PVDF2 panels, coated in ‘Blue Pantone.’

23 different ‘fins’ were created, providing a clean architectural finish and ‘wavelike’ effect to the structure.

The final design comprised more than 500 different aluminium panels that were documented on more than 800
shop drawings.
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Air Supply System

The 2-layer ETFE cushion system requires continual air supply to a constant design pressure. The air supply system
is typically housed in a plant room some distance from the structure.

The air is fed to the canopy cushions from the air supply through a stainless-steel plenum system and then through
flexible ducting from the plenum system into each ETFE double-layer cushion.

Two air pressure sensors (blue below) provide feedback to the air supply system to constantly monitor the cushion
air pressure and ensure it is maintained at the optimal internal pressure.

The plenum system is neatly concealed within the gutters down the central spine of the canopy to ensure
consistency with the clean architectural finish of the structure.
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Project Complexities and Challenges

Complex Fixing Details

Inherent in the broad scope of works undertaken by Fabritecture were various complexities and challenges
throughout the project.

There were highly complex fixing details between the truss system, aluminium cladding panels, ETFE extrusion
system, gutters and drainage systems comprising the structure.

Fabritecture completed 3D modelling of all components parallel with the detailed design to ensure all components
worked and did not create clashes. There were 3 different parties creating the final 3D workshop models for this
structure. The model was divided into 3 disciplines: steelwork, cladding and ETFE. These models were then overlaid
to ensure fit-up and buildability.

Services Coordination

The structural steelwork of the canopy was designed to conceal the following works:

Water drainage
ETFE air supply system

Electrical wiring and lighting drivers

Fabritecture therefore needed to coordinate with other services including LED lighting, mechanical, electrical and
hydraulics. 3D modelling was used to map and model all services reticulation within the structure.
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Installation

The largest challenge with the Elizabeth Quay project was the incorporation of many different components into the
structure that all had to be delivered within a tight program.

Fabritecture was required to complete its scope of works before the excavated site was intentionally flooded. The
scheduled flooding of the inlet meant that if Fabritecture didn’'t complete the work on time, the site team would be
forced to stand down while they opened the flood gates to create the inlet, then complete the work from barges on
the water, which would have significantly escalated costs.

To meet the tight program, the canopy installation
required additional equipment and labour to work
concurrently on different tasks.

There were excavations occurring
around the canopy which emphasised
staying on schedule. They were literally
digging us out of our own workspace!

The plenum air handling/duct system was an intricate
part of the pneumatic ETFE cladding system, all
contained within the central spine of the structure.

There was considerable risk associated with setting
the air handling system up as a temporary measure
while surrounding infrastructure was completed that
would eventually house the BIM system to run and
monitors the cushions.

www.fabritecture.com 8



http://www.fabritecture.com/
https://fabritecture.com/

CASE STUDY

Fabrication

For the fabrication of the ETFE cushions, the custom artwork was first printed onto rolls of ETFE foil. The patterns
for the cushions were then cut on a cutter plotter and then the panels were welded using a specialist ETFE welder.

The aluminium cladding sheets used to cover the steel truss system and internal spine of the structure were cut
with a CNC cutter, then folded using a folding machine with the brackets welded.

The steelwork comprising a cantilevered truss system was fabricated using industry standard steel fabrication
techniques.
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Maintenance

ETFE foil has a very low friction co-efficient, which means dirt, dust, and other pollutants do not stick to it, and the
ETFE cleans with the action of rain. In this way, they are low maintenance structures and rarely need cleaning.

However, air supported ETFE cushion systems require annual inspections—particularly to maintain the air supply
system which includes annual changes to the air filters.
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Industry Recognition

The Elizabeth Quay Ferry Terminal ETFE canopy is an award-winning iconic piece of fabric architecture on the
Perth waterfront.

Fabritecture was awarded a Special Commendation award at the 2016 Specialised Textiles Association awards for
the project.
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About Fabritecture

Fabritecture is a specialist contractor providing tensile fabric structures around the world. We are a project
management company for the design, supply, fabrication and installation of bespoke fabric structures, tensile
architecture, and special projects that combine steel & other forms of cladding where builders & architects struggle
to find contractors to complete the works.

With offices in Australia, North America, the Middle East & Asia, we work with many membranes, including ETFE,
PTFE & PVC.
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CONTACT US

AUSTRALIA USA MIDDLE EAST
Unit 14/15 John Duncan Court 719 Sawdust Road, 19™ Floor, Lee Garden One
Varsity Lakes QLD Australia 4227 Suite 206, Spring TX 77380 33 Hysan Ave, Causeway Bay
+61 7 5587 7000 +1-281-214-2578 +971 522 965 067

info@fabritecture.com www.fabritecture.com
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