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Dresigned by Cox Rayner and Anm and constructed by Leighton Contractors, the 199 7m tall tuilding features
an unprecedented, organic wertical structure inspired by nature. Itis also arguably the world’s first high rise
built using the principles of biomirmicry inspired by the way plants grow upwards towards thelight. Tt
comprises 56 lewels including 44 typical office floors, two plant rooms, rooflevel, a siz-level basement, as
well asa foyer bistro and an espresso bar at the podium lewvel.

Mo two office floors are the same due to the shifting geometry and striking perimeter rmking columms. The
edges of the tower floors are supported by a seemingly random collection of slender inclined columns that
grow frotn the bage of the tower, branching and tapeting as they rise.

Clever integration of the halding’s design and construction overcame the many logistical and technical
challenges of building a rajor tower with a deep basement within a busy commercial, retail and residential
precinct.

Cox Rayner and Amp’s concept for the building was selected through a design competition. The GPT Group,
ag both deweloper and owner, wazs impressed with the sustainable fig tree design, with the fig trees being
celebrated in the completed tower as the centrepiece of a captivating lighting installation.

The engineering design of this troly unigque tuilding dmaws on the strengths and experience of Anp’s best
engineers with Anw providing structural, ciwil, ficade, fire and taritime engineenng services.

The successful completion and leasing of one of the few rrajor towers to be constructed in the midst of the
global financial erisisis atestarnent to the wision of The GPT Group and their design and sustainability
aspirations, and to the value of the collaborative and integrated approach adopted by the entire project team.
Completed in June 2012, the building delivered more than 63,385t0f of Property Cowncil of Australia Premium
Grade rated MNet Lettable Area (MLA) to thelocal office market.

At practical completion, One One One Fagle Street had successfilly leased 83% to blue chip tenants,
exceeding its 40% target. The outcomes ofthe projectarea direct result of the client’s strong vision, cutting-
edge design, and innowative construction technigques.

Site location, unprecedented design, arhiti ovs architectural and client aspirations, and a tight prograrm,
presented mumerous design and construction constraints. These challenges led to a high degree of techrdcal
excellence and innovation solutions, delivered to an exceptional quality.

The site selected for The GPT Group’s new prermum grade six star Green Star cornmercial office tower is
perfectly located in the heart of the prestigious *Golden Trangle’ nverfront precinct in Brishane’ s CBD.
Prozimity to river wiews, public transport and the Riverside dining and retail ficilities all offer outstanding
amentty to bulding users, and the generous and transparent foyer of the new building dranatically improves
public circulation and Wews at ground 1esel.

The site selected for the new tower did however present major technical and aesthetic challenges for the

building’s designers and tiilders:
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*  The 50 storey offi ce tower with six basetnent levelzand a plan footprint of approsdmately 40t 2 40m
hadtobe built on a site area only halfthe area of the tower, with minimal disniption to the exsting
Riverside propetties and weers, and within the same tiroeframe as a conventional tower with an
unimpeded site.

» To takebest advantage of the outstanding river views, the tower” s service core should ideally be
pushed to the buildings southwest corner, the tower’ s perimeter columns should be smaller than
conventional towers, and the ceiling heights around the penmeter of the office floors should be higher
thannortral. To achieve the higher than nomnal ceiling heights without increasing the floor to fioor
heights tmeant devizing a new “thin edge’ detail for the office floors.

+  The prozimity of the building to the dwver meant difficult grovnd condtions, with soft marine clay
soilsanda high water table. The challenge posed by the ground conditions was agnified by the
prozimity of the existing Riversideand Riparian towers, and the need to ensure that the development
of the new tower would not affect these buildings or their foundations.

+  The ste for the new building was flanked by two e sting towers designed by renowned architect
Harry Sedler. The new tower needed to respect the presence of the existing towers while carving out
itz owm wigue ddentity.

Arup worked clozely with the architect and contractor to develop a und que and innovative high-fize building
design concept that clewedy addressed these challenges. This concept not only offered a way of building the
new tower of it restricted dte withowt disrupting the operations of the precinct, but it incorporated a unigque
hybrid tower design that provided a powerfial identity for the building aswell as allowed the building’s core to
be offzet and producing wivalled view transparency for building wsers through slender inclined penmeter
columns and stallow edge beams.

The “organic’ tower penimeter structure was devised as a way of transfeming loads gradually dovwm around and
through the existing facilities to land at ground points where basernent columns and footings could be located
without disruption to the busy office and retail precinct.

Arnup developed a parametric design model that enabled undreds of colunn pattems to berapidly generated
using rmndom number generators governed by a defined set of structural rules including rrasimum and
todrirmntn colunn angles, rasirmn column loads, and zero sum of angles at each foor to ensure overall
stability. The resulting pattems were then reviewed with the architect to select the optiroum architectural
solution.

The organic nature of the pattem is not accidental — one of the al gorithine used to generate the hundreds of
patterns considered during the initial design phase was denved foma seed germination and ‘growing towards
the ight” algorithm. This application of biomimicry not only resulted inan impressive visual presence but also
provided a manber of key structural advantages.

The randomly inclined geometry of the colurms allows them to be ‘gathered together” at the baseto land on
support points positioned to clear the existing operational loading dock and existing substation, thus avoiding
the expensive and time-consurming transfer structures that would otherwise be required.

The fig tree frarme by its nature also provides a substantially higher degree of recundancy and resistance to
accidental or deliberate datnage, than would be provided by a conventional facade with wertical cohurmns. The
partial tiangulation that exists within the fig tree frarme provides an inherent lateral stiffhess that supplements
the lateral and torsional stiffiess of the tower core. This extra stiffness gained from the perimeter coluron
frarning allowed the central concrete core stucture to be offset to the south-west corner of the tower floor plate
and substantially reduced in dze inthe top half of the tower, thus providing waluable additional net lettable
floor area for The GPT Group.

ARUP
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Theuse of concrete filled steel box sections (ranging from 800sq to 300sg) for the fig tree colunmns ensured
that the perimeter columns would be substantially more slender than conventional reinforced concrete
columns, resulting in an unprecedented degree of transparency and access to views for building occupants.

Innovative ‘Brishane-first’ construction sequence

Whilethe fig tree columns are the most obvious innovation on the project, the manner in which the deep
hasement below the tower was constructed in parallel with the tower construction also represented a significant
innowation. The new seven level bazement iz positioned in poor ground on the bank of the Brisbane River (and
in part below the existing two storey Riverside Centre basement).

Arup developed a construction method with Leighton Contractors that utilized a perimeter diaphragm wall and
large prefabricated steel colurmms that were installed from ground level and plunged into large diameter piles
founded in rock below the futire basernent. The plunge colurns were designed to support the tower
construction while the basement was being sxcavated.

This approach allowed construction to proceed up and dowm sinmltaneously and minimised the impact on
patronsand busnesses using the existing riverside precinct. This innovative construction methodology wasa
first for Brishane and resilted in construction duration savings of between sixand 12 monthe when compared
with the conventional approach of tower construction following excavation and basement completi on.

Ewety aspect of theproject, fom construction to completion, has embraced global best practicein
sustainability, pushing design, aesthetics and construction bovndaries.

With the building now close to filly occupied with many prestigious national and internatioral tenants our
client The GPT Group have said that the devel oprnent has exceeded their expectations. The office tower has
set the benchrrark for premivm grade office space wathin Brishane and has becotne a sought-afier address in
the city by selling the excellence of the design and the user experience. The terants have expressed their
appreciation of the unique design and sustainable initiatives this tower provides for their worlplace,

Trarsparency and integrity to overcome engineering challenges

Other significant engineering challenges that had to be owercome included major intemal colurm transfers at
the lobby lewel that are required to achieve the high degree of transparency at ground level that is so important
i1 the integration of the newr tower with the precinct .

In order to transfer the 8,000t intemal colunn loads through to the basement carpark below the stractural team
developed an innovative system of prefabricated structural steel sections embedded into the concrete walls that
did not require increases in wall thicknesses. Large diarmeter multistrand tendons were then used to tie these
transfer elements back to the main core.

One One One Eagle Street’ s most sgnificant innovation iz its organdc wertical structure which haz created a
legacy for the engineening and construction industry. In what 15 believed to be the world's first high rise tower
huilt using the principles of biomimicry, it shifts tower design to a bold new possibilities. The unprecedented
design not only defines the architecture, it equally defines the interior office space.

The clewer structure evolved as a method of transfering the building loads to the edge of the zite, due to the
existence of the shared loading docle and carpark entrance directly under the northern half of the site, and the
planned carpark under the southern side ofthe site. The design, development, fabrication and mstallation ofa
systern of angled perimeter structural columms into an irregular geodesic grid was unprecedented design and

presented challenges and risks to cost and progratreme.
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A cormputer program (specifically written by Anip for the project) facilitated and enabled the development of
these irregular geodesic grid of perimmeter angled columns generating the column angle, spacing and size in
unison with the structural requirements of the building core.

Thelearnings of design and constructing the building’ s structore has, and will continue to be captured wattin
itdustry awards, technical papers and industry conferences, to benefit the wider industry. This includes, butis
not lirited to, the new knowledge gained in relation to differential shortening and fire engineering to sustain
the structure’s fire performance while incorporating the fig tree lighting and artworles requirements.

The positive feedback from the tuilding owmer (The GPT Groug) describing the extraordinary success they
havwe had with tenanting this building isa testament to the economic wiatility of this development. Cur client
helieves this is directly attibutable to the unique design and wisual presence of the buiding,

More than any other tower in the subtropical band around the world, One One One Fagle Street captures the
spitit of the subtropics with its unique abstracted organic sttuctire and commitment to sustainability; a
distinctive and evocative response to its contest at the scale of broad wban geography and at that of its
itnmediate urban contest.

The GPT Group has a strong corporate commitment to sustainability, and challenged the project team to
achieve wotld’ s best practice standards in sustainable design and construction. The tearmn enthusiastically
etrbtaced and et this challenge, with the project awarded the highest star rating awailable from Australia’s
Green Building Council —a 6 star Green Star Design (v2) rating  Wlore recently, the building has also achieved
a fi star Green Star As-built (v2) rating.

+  ahespoke facade systern that incorporates high efficiency glass, autorrated motorized blinds and
integral shading louwersto reduce solar gain

+  high efficency HWAC systemns

+  onsite electricity generation wia a gas-fired Tri-generation plant that can provide 25% of the buildings
peak energy derrand, which reduces demand on the city gnd

»  dlectical and tenancy sub/metering

+  high efficency lighting, which together with high levels of natural daylight from highly ttransparent
glass and reflection from integrated light shelves, and individual control of all light fittings via a DALL
(Digitally Addressable Lighting Interface) result in wery low energy wsage for office lighting,

+  ventilation rates more than 50% above the rates required by the relevant Australian Standards together
with autormmated CO5 mondtonng

» ahighlevel of ACE (Air change effectiveness) by reduced mixing of supply air with recirculated air

»  excellent indoor air quality through the uge of low VOC matenials

»  high frequency ighting ballasts to all the low energy lighting to eliminate perceptible flicker and
enhance occupant comfort

*  very low ambient noise levels withinall office areas of 40— 45 dB LaeqT

* ahigh degree of daylight penetration in to the office floor areas coupled with high efficiency glare
control through high ceilings and fixzed light deflectors in the peritneter zone and sensor activated
autormatic blinds

»  spectacilar fver views from all terant level s, wath floor plates configured to ensure that more than

fi0%a of the lettable area is within 8m of the highly transparent fagade.
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* construchon waste management which ensure that over 90% of the construction waste generated
during site clearing and construction was diverted from traditional landfill and recycled

& dedicated ocoupant recycling facilities are provided in the cornpleted building to allowtenants to
separate, collect and recycle office consumables.

¢ ugze ofhigh efficency fittings and fistures

o provision of a recycling plant to process grey water to Grade A lewel for use intoilet flushing and
irrigation

*  water metenng including atomatic leak detection

& all landscapeirgation frotn recycled or captured water,

+  cement replacement by flyash —an industtial waste product wath substantially lower embodied energy
than cernent

¢ PV minitrisation by use of alternative tmaterials for services reticulation

o Al timber used within the base building and fitout obtained from certified sustainable sources.

o minimizing the Ozone Depletion Fotential (ODP) of refrigermnts through carefid design and selection
ofthe HVAC chillers

*  extemal lighting was designed to reduced unnecessary dispersion of light into the night sloy to reduce
light pollution

o (05 emissions were reduced through the energy sawvings achiesed and the excellent public transport
linkagesand facilities provided.

Out of the ordinary

On Jatwary 11 2011, Brishane City was inundated with water due to twer flood lewelz well above previous
Q100 flood lewels. The Riverside Centre basernent filled completely with flood water as did the lower carpark
lewel of 123 Fagle Street (Riverside Centre). An estimated 20 rrillion litres of contatrinated water was
reroved taking approxitrately 10 days of continuous putnping. Significant darmage was sustained, far greater
than initially estimated by team. There were lirmtations to the clean-up as the bazement was unable to be fully
cleaned until theadacent bagsement car park was cleaned. There waz one final basement concrete pour to
perforn prior to the flooding - ocowvtring 11 weels after the food. Construction optitni sation ocoured through
a flood remediation plan detailing strategies and procedures, and daily reporting, The team helped developa
recovery plan, and voluntarily provided project managerment, procurement, pricing, supplier negotiation and
onste works supetvision.

Thehigh standard of engineening design in this tuilding iz evident in the inherent ermronmental sustainability

achievemnents of minimising the matenal necessary to support a tall bilding while achieving such a unigue
office tower with striling wisual identity and distinctive organtc architecture.

ARUP
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