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1 INTRODUCTION

RWDIwas retained to consult on the potential risk of wind-induced noise of the project elements and features
onthe SydneyFootball Stadium (SFS) Redevelopment. The SFS willbelocated alongMoore ParkRoadin Moore

Park, NSW, Australia and is illustrated in Figure 1.

Figure 1: Location of the proposed SFS Redevelopment in Moore Park, NSW

The objective of this study is to address the project Planning Requirements B8a, B8b and the Project Brief
Requirements F8.5.3 via a design review as to the potential susceptibility of building elements to generate wind-
induced noise, andto provide guidance toreduce therisk of wind-induced noise events where andif applicable.
Conditions B8a and B8b state:

“B8. Prior to the commencement of construction of the stadium structure above the concourse level, the Applicant

must provide evidence to the satisfaction of the Planning Secretary to demonstrate that:

(a) A desktop aero-acoustic noise (wind generated noise) assessment has been conducted to inform the final
detailed design of the stadium and / or the public domain areas (if applicable). This assessment must have a
focus on the wind-noise induced mechanisms listed in Section 4.3.5 of the Stage 2 SSDA — Noise and Vibration
Assessment prepared by ARUP dated 30 August 2019 and must identify and demonstrate that potential
impacts at nearby sensitive receptors are acceptable.

(b) The recommendations in the Stage 2 SSDA — Noise and Vibration Assessment prepared by ARUP dated 30
August 2019, in relation to aero-acoustic noise (wind-generated noise), as updated by B8(a) (if any) have been
incorporated into the design and / or alternative design measures have been proposed to reduce wind

generated noise from the stadium structure and / or public domain areas within the site.”

While the sound level of tonal wind-induced noise events cannot be predicted with an aeroacoustic desktop
study,we propose thatthe projectrequirements withrespecttomitigation of wind-inducednoise wouldbe met
if all elements identified in this review are assessed as having a Low Risk for wind-induced noise (refer to
Section 3 for a description of low, medium and high risk for wind-induced noise).

An early stage aeroacoustic study was previously carried out by Wacker Ingenieure. This current assessment is
amorein-depthreview that considers the local wind speeds expected at the site, frequencies of vibration of
various facade features where relevant and RWDI’s extensive experience of mitigating aeroacoustic issues on
past projects.
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This assessment and recommendations are based on a desktop review of the following electronic design
documents received by RWDI up to August 19, 2020:

e AS-01 (Acoustic Screens).pdf

e ASK-844 rev03.pdf

e CWO1 (Curtainwall).pdf

e FGO1 - Atrium & Awning.pdf

¢ Wackeringenieure_SydneyFootballStadium_AeroacousticNoise.pdf

e  SFS-/JHG-00-CM-AL00XX01.nwd - (3D Navisworks model)

e SFS-COX-01-DR-AR60XX08[01] - (Sunshade Details — Sheet 03)

e SFS-COX-01-DR-AR100006[2] - (Architectural Site Plan)

e SFS-ASP-00-DR-LS20ZZ00[6]- (Landscape Masterplan)

e ASK1289 L1 Security Gates tothe SCG Plaza-Palisade Security Gates tothe SCG Plaza

Furthermore, this review has been conducted with reference to the relevant sections of the conditioned Stage 2
SSDA-Noise and Vibration Assessment prepared by ARUP and dated August 30,2019 (namely section4.3.5 of
the acoustic report).

2 WIND CONDITIONS

To predict the potential susceptibility to flow-induced noise, local wind conditions have been estimated based
onhistorical datafrom Sydney International Airport,recorded at anelevation of 10 mabove gradefor
approximately a20-yearperiod between1994and 2014. The standard ESDU method (1982,1983)for
evaluating changes in the mean velocity profile for varying ground roughness was used to account forlocal
terrain effects around the stadium. Thisis consistent with the Australian Standards approach (AS$1170.2).

The histogram shown in part a) of Figure 2 illustrates the expected wind speeds at the maximum height of the
stadium approximately 40 m above average local grade, with part b) of Figure 2 showing the annual directional
distribution of common winds at the Sydney International Airport Weather Station (approximately 6.5 km
south-westofthesite). As part ofthisreview, aeroacoustic phenomenawere assessedforall wind speeds upto
thehighestexpectedhourlywindspeedinanaverageyear,atthe highestelevation ofthe building. Wind
speeds greaterthanthisdesignwindspeed,i.e.thosethatoccurforlessthan1hourayear,wouldnotbe
expected tooccurfrequently enough to cause annoyance due to wind-induced noise. The wind climate study
summarizedhereinis generally consistent with Wacker Ingenieure’s wind climate assumptions (1,000-year
return period wind speed of 35m/s), but as noted above, such extreme wind speeds occur too infrequently to

generate aeroacoustic concerns.

The stadiumis expected to generate increased wind speeds in some areas (e.g. the facades aligned nearly
parallel to the oncoming wind flows) and reduced wind speed in other areas (e.g. the facades aligned nearly
perpendicular to the oncoming wind flows). Based on RWDI experience of previous projects this speed-up
effect wouldincrease the oncoming wind speeds by 40-60% relative to the free-stream wind speed, and up to 2
times the oncoming wind speedinverylocalized areas at the upwind roof edges. RWDI assessed the possible
impacts of such accelerations by focusing on the position of facade elements that are particularly risky for
aeroacoustic problems. Some of these elements were in areas of increased wind speeds due to the stadium
aerodynamics, such as perforated elements at the upper edge of the parapet. Many of the fagcade features
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assessed are in locations where acceleration is not expected to affect the generation of noise, as the
accelerated flows would be parallel to the porous features.

Expected Mean-Hourly Winds at 40m Elevation
(based on Sydney International Airport (BoM) Historical Data from 1994-2014)
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Figure 2: a) Expected mean-hourly wind speed in m/s at the maximum structure elevation of 40 m at the site,
b) Annual wind directional distribution (%) at Sydney International Airport for 1994-2014"

Based on the common wind conditions, and the building height, the aeroacoustic analysis parameters adopted
for this assessment are summarised in Table 1.

Table1: Aeroacoustic analysis parameter summary

Analysis Parameters

Project Location Sydney, Australia
Maximum Elevation Above Local Grade 40 m

Maximum Design Wind Speed (21-hour/year, sustained,

mean-hourly) — at roof height, undisturbed * 18 mis

*

- local accelerations are considered in our assessment of risk for key areas

3 EXPLANATION OF CRITERIA

For the purposes of this review, observations, discussion and recommendations have been classified by
describingtheriskfor aeroacoustic noise aslow, medium or highrisk. Thedegrees of risk are described below.

LOW A low risk of wind-induced noise or vibration is a situation in which only under specific and
unusual circumstances would a wind-induced noise or vibration event occur. Typically, alow
riskarchitectural feature means that there are obstructions thatlimit wind exposure, or wind
speeds required to produce a noise event are beyond a reasonable return period.

1 Thiswind analysisisbased onageneralstatisticalmodel of the local wind climate and does notinclude anylocal flow effects oraccelerations
caused by flow around the building, or due to local buildings in the vicinity.
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Foralowriskfeature, itisnormally not necessary to do any further testing ordesign
modification.

MEDIUM

A medium risk is a scenario in which the geometry of an architectural feature shows potential
for wind-induced noise or vibration. Medium risk is used when wind-induced noise will have
limited impacts (e.g., it is a single source, remote from occupants and nearby receptors), or
airflows around the feature are rarely expected to excite the feature (create noise or vibration).
A mediumrisk also occurs when there is no apparent means for amplifying the sound (e.g., no
large panels for radiating sound).

Minor modifications canusuallyreduce therisk, althoughfurther testing or mitigationmaybe
necessary.

HIGH

A high risk occurs when the geometry of an architectural feature is expected to 1) encounter
flows that could produce significant vibration or strong tonal sounds, and 2) a mechanism exists
for the sound or vibration to be re-enforced. Common features repeated over a large area of a
building surface can create a situation in which alarge number of low noise sources combine
to create high levels of noise.

Design modifications and/orfull-scale testing of either asmall section oramock-up ofalarge
section are typically recommended for such cases.
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4

WIND-INDUCED NOISE MECHANISMS

Section 4.3.5 of the ARUP Stage 2 SSDA - Noise and Vibration Assessment (dated August 30, 2019) identifies two
types of wind-induced noise, namely broadband noise (where awide range of frequencies of a similarlevel are

generated simultaneously) and narrow band or tonal noise (where a single dominant frequency is excited).

Broadband noiseduetoairflow overexposedarchitectural elementsistobe expected andwillincreasewithan
increaseinwind speeds. This is normal and cannot be avoided. Broadband noise can be likened to the sound
of wind blowing through the leaves of atree andis typically unobtrusive innature andblendsinwith the
ambient noise environment. Considering this, broadband noise caused by airflow over facade elements is
unlikely toresultin any adverse noise impacts at sensitive receptors and is considered low risk.

Tonalnoiseonthe otherhand canbehighly annoying asittypically stands outfrom the ambient noise
environment when generated at sufficiently high soundlevels. Section 4.3.5 of the ARUP acoustic report
identifies anumber of wind-induced mechanisms that canresultin tonal noise and these can be groupedinto
three major types of aeroacoustic phenomena: vortex shedding; cavity resonance; and perforation noise.

These mechanisms are expounded upon below:

Cavityresonanceis caused by wind flowing over the opening of aslot, enclosed air volume or
cavity (similarto aflute orblowing across the opening of abottle). Cavityresonance tends to
produce tonal sound at discrete frequencies related to the cavity volume and the size of the

opening and canproduce sources ofintense sound overalarge range of wind speeds.

Perforationnoiseis caused by wind blowing throughoralongarepeatingpatternofholesor
openingsinaflatplate. Theinteractionbetweenthe wind and the perforations cangenerate tonal
sounds. Inaddition, wind flow passing over thin, sharp panel edges can produce audible noise at
high frequency due to a shearing of the wind flow.

Vortex shedding occurs when afluid (i.e. wind) flows past ablunt object, causing vortices tobe
formed. These vortices oscillateinaveryregular pattern from one side of the object to the other
ataratedirectly proportional tothe flow speed, and the width of the blunt object (i.e. the
dimension perpendiculartoflow). When thefrequencyofvortexsheddingis similartothe
frequencyofresonant structural mode(s) of nearby components such as the bluffbodies

themselves or attached structural components, resonance occurs.

The building features that have been reviewed as part of this study were assessed for their potential to be
excited by these three aeroacoustic mechanisms. General guidance with respect to the typical mechanisms for

aeroacoustic noise and vibration are provided in Appendix A.
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5 RESULTS AND RECOMMENDATIONS

A review of the design documents received has been conducted. The review has assessed potential risk related
tothethree majorclasses of phenomenadrivingrisk of aeroacoustic noise: vortexshedding, cavityresonance

and perforation noise.

A summary of our findings is presented in Table 2 and this should be read in conjunction with the marked-up
drawings provided in Appendix B to provide clarity of the building fagcade elements being discussed. Also,
Table 3 provides the mitigation measures that the design teamis currently considering for reducing the risk of
aeroacoustic mechanisms,and the anticipatedlevels ofriskoncethe mitigationmeasures areimplemented.
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Table 2: Summary of potential risk for flow-induced noise and vibration of various building features.

Feature Description

Concern

Potential Risk

Comments / Potential Solutions

rwdi.com

Perforated Sunshade
Fins

Perforation Noise

High

Perforations were noted in the vertical segments of several sunshade fins that

are highly exposed to the prevailing winds.

These perforations cover considerable portions of the stadium facade on levels

3and 5, withsome areas of the upper parapet likely to experience accelerated

flows for certain wind directions.

While drawing SFS-PSA-01-SD-FC62XX06 (dated 2020-04-02) in the CW01 package

indicated10mmdiametercircularholes, the morerecentdrawing SFS-COX-01-

DR-AR60XXO08[1] (dated 2020-05-20) shows rounded slots with dimensions 5mm

wide by 25mm long. Given the size and uniformity of both of these perforation

patterns, theinteractionfrequencies of the perforatedfins are calculated tobe

in the audible range. Thus, itis of RWDI’s opinion that perforation noise from

either of the perforated fin patterns is of high risk.

Possible mitigation measures can include:

- Increasing the size of the perforations; and/or

- Introducing more variationin the size and shape of adjacent perforations -
refer to the concept figure in Appendix A — Figure 4 for examples of
introducing perforation variation for the panels

For this site, ifa3-4mm thick aluminium sheet with auniform perforation

patternis to be used, we recommend a minimum perforation dimension of 50

mm to maintain alow risk of wind-induced noise. The design team is currently

planning to incorporate a perforation patterns with multiple hole sizes and

larger dimensions (see Table 3 and Figure 3).
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Feature Description Concern

Potential Risk

Comments / Potential Solutions

> L-Shaped Sunshade Vortex-Induced
Fins Vibration Noise
Slots in Curtain Wall
3 Aluminium Extrusion Cavity Resonance
Panels
rwdi.com

Low

Low

Wind-induced noise due tovortex shedding across the sunshade fins has been
reviewed. Thefirstvibration eigenfrequencies of the fins were determined to
be>45Hz,whichare predicted tobe above the expectedrange of vortex
sheddingfrequencies acrossthefins giventheirdimensions and the expected
wind speeds. Considering this, thelocal wind conditions (including 60%
acceleration)areunlikelytoexcite theresonantfrequencies ofthefins.
Based onthe dimensions of the fins and the expected wind conditions,itis
RWDI’s opinion that noise due to vortex-shedding has alow risk.

Should the predicted vibration eigenfrequencies differ from those predicted by
facade designers, theriskfor this elementis recommended to be revisited.

The critical wind speed to generate cavity resonance at the slots in the curtain
wall aluminium extrusion panelsis calculated to exceedthe design1yrwind
speed expected on-site.

It is RWDI’s opinion that the slots in the aluminium extrusions have alow risk of
generatingcavityresonance noise giventhe slot dimensions andthe expected
wind conditions at the site.
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Feature Description Concern Potential Risk Comments / Potential Solutions

e Thedrawingsprovide limitedinformationabout the properties and dimensions
ofthe cables supporting the glass canopy. Itisnoted that the cables are
connectedto the buildingfacade and the glass canopy, both of which could act
as soundradiating surfaces should the cables be excited by wind flow.

e There are two properties of the cables that will influence their susceptibility to
vortex-induced vibration noise:

- The diameter of the cable; and
Cables Supporting Vortex-Induced ) - The tension of the cable (which will dictate the cable’s resonant frequency).
Glass Canopy Vibration Noise Medium e Given these two properties of the cables are not known at the time of this
review, it is of RWDI’s opinion that the cables have a medium risk of vortex-
induced vibrationnoise.

e Toachieve alowrisk of wind-induced noise generation for the cables, we

recommend:
- That the cables have a diameter of at least 10 mm; and
- That they are a multi-strand helical rope configuration (less susceptible to
strong vortex-shedding).

e Analysis indicates that the frequency of wind-induced excitation of the steel
truss members located on the stadium rooftop is expected to be below the
Vortex-Induced audible range (<20 Hz).
Steel Roof Truss . . A~ Trer v A , . .
5 Members Vibration and Low o Basedonthisfinding,itis RWDI’s opinion that steelrooftrussesarealowrisk
Noise item for generating noise due to vortex shedding.
e Should the predicted vibration eigenfrequencies differ from those predicted by

structural designers, theriskfor this elementisrecommended toberevisited.
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Feature Description

Potential Risk

Comments / Potential Solutions

Permanent Fencing
(ground level)

rwdi.com

NA

Low

Drawing SFS-ASP-00-DR-LS20ZZ00[6] indicates that much of the permanent
fencing around the stadium will be solid (i.e. brick wall, landscape walls, planter
boxes, or solidbalustrades).

Drawing SFS-COX-01-DR-AR100006[2] indicates some small sections of fencing
and security gates at the southern end of the stadium which, per document
ASK1289, is shown to be palisade-style fencing.

Itisourunderstanding that any other permeable fencing willbe chain-link with
high porosity and large openings.

These styles of fencinghave alow risk of generating wind-induced noise.
In addition, wind conditions near the ground (close to the bottom of the wind
boundarylayer) means lowerwind speeds and increased turbulence, which
further reduces the risk of noise.
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6 MITIGATIONS

The following table summarises the mitigation measures implemented by the Sydney Football Stadium

Redevelopment design team to reduce the risk of aeroacoustic noise, and the anticipated residual levels of risk.

Table 3: Mitigation measures currently considered by the design team, and theresidual risk when these are

implemented in the project.

Feature
L. Concern
Description

AR Perforation
Sunshade .
Fi Noise
ins
Cables Vortex-
Supporting Induced
Glass Vibration
Canopy Noise

Original

Design -

Potential

Risk

High

Medium

Mitigation Measures Considered

Anupdated perforation pattern willbeimplemented

using three different hole sizes withlargerhole
dimensions.

Allcanopysupportswillnolongerusecables.We
understand thatthese members willbe 88.9mm
diameter CHS members. Final selected members will
beinexcessof1O0mmdiameterduetotheirroleas
struts, not cables.

7 APPLICABILITY OF RESULTS

Theresults presentedinthis aeroacoustic assessmentreportpertaintotheinformationreceived by RWDI.

Residual
Risk

Low

Low

Other sources of wind-induced noise may exist but are beyond the scope of the current study. Forexample:

¢ Shakingorrattling of componentsis common onmany structures andisbhest addressed

throughgood workmanship toensure seals and fasteners are properlyinstalled.

e Creaking,groaning, and othernoise duetofrictionatjoints(e.g.stick-slipmotion),including

whole building motion are not assessed in an aeroacoustic review. Frictionless restraints are

preferred where flexing and expansion are part of the building design.

e Broadbandnoiseduetoairflowoverexposedarchitectural elementsistobeexpected andwill

increase with anincrease in wind speeds. Thisis normal and cannot be avoided.

rwdi.com
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e Some as-built conditions (e.g., slots, holes or cavities) may occur that were not represented in
the drawings reviewed. These conditions are beyond the current scope of work and are best
addressed by good workmanship and field inspection during construction.

This designreview, and the study of wind-induced noise and vibration (i.e., aeroacoustics), isintended to help
reducetheincidents of potentially problematic wind noise undercommon wind conditions. However,
regardless of theresults of the study and implementation of any recommendations, we cannot guarantee that
all potential wind-induced noise will be identified or eliminated. The reason for this uncertainty is that the
nature of aeroacoustic issues canbe very complexand may arise due to manyfactors oracombination thereof
(including, but notlimited to, design, quality of construction and meteorological events). Nevertheless, an
aeroacoustic study such as this carried out by experienced acousticians is the most appropriate method of
identifying the highestrisk mechanisms and developing mitigation solutions priorto construction. Any highor
mediumriskmechanisms canbe evaluatedinmore detail through the use of aeroacoustic wind tunnel studies,

however this can be avoided by making appropriate design interventions where possible.

8 CONCLUSION

The proposed Sydney Football Stadium fagcade and structure have beenreviewed for susceptibility to wind-
induced noise. The perforated plates on upper open areas of the facade have been identified as a High Risk
forwindinduced noise and various cables have beenidentified as having aMedium Risk forwind induced
noise. The design team is currently assessing the feasibility of several mitigation strategies - as summarised in
Table 3 of thisreport -to achieve a Low Risk of aeroacoustic noise for these facade components.

Allotherbuilding elements that werereviewed have beenidentified as Low Risk for wind-induced noise.

We conclude that this assessment satisfies the project Planning Requirements B8a,B8b. Once allthe above
identified elements are mitigated to have alow risk of wind-induced noise, we also expect the Project Brief
Requirements F8.5.3 to be met without requiring any further aeroacoustic studies or aeroacoustic wind tunnel
testing.
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APPENDIX A: AEROACOUSTIC MECHANISMS

AEROACOUSTIC MECHANISM FORMATION, BEHAVIOUR, & BEST
PRACTICES TO AVOIDTHEM

Audible sounds can have many frequencies at once, such as the noise from a fan (broadband sound), orcan

be concentratedin asmallrange offrequency, such as aperson whistling (tonal sound). Broadband soundis
typicallyless annoying because itoften blendsinto the background noise, versus atonal sound thatis more

noticeablerelative to ambient noise. Aeroacoustic noise studies focus primarily on tonal noise.

Wind-induced (aeroacoustic) noise is typically generated when pressure waves are created by oscillations in
airflow conditions and/orvibration of anarchitectural element. These pressure waves occur at afrequency
defined by the combination of flow speed and direction, and the shape and construction of the architectural
feature. While the waves can occur at any frequency, only those in the range of 20 to 20,000 Hz are audible to
most people. Moreover, people are less sensitive to the noise as the frequency approaches these upper and
lower frequency limits.

Aeroacoustic noise may result from flow over cavities, flow over/through perforations and edges, and/or
vortex shedding around cylinders and other bluff (non-streamlined) bodies, as shown in Figure 1. Each of
these phenomena occur strongest at certain wind speeds and wind flow directions with respect to the
architectural feature. Therefore, knowledge of the local wind climate helps to determine the associated risk.

a) —) b) R0
N OOOOCOO
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S oreetates
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08080808080808080
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Figure 1: simplified schematic of sound produced by: a) flow over a confined cavity or Helmholtz resonator, b) flow
over or through a perforated plate, and c) vortex shedding of flow over a cylinder.
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Cavity Resonance

Cavity resonance is caused by wind flowing over the opening of a slot, enclosed air volume or cavity (similar
to a flute or blowing across a bottle). Cavity resonance tends to produce tonal sound at discrete frequencies
related to the cavity volume and the size of the opening, and can produce sources of intense sound over a

large range of wind speeds.

Mechanism

As the airpasses the cavity opening and hits the trailing edge, the air stream alternately deflects into/out of
the cavity, causing pressure pulsations inside the cavity. This mainly becomes a problem when the edge tone
frequency is close to the natural frequency (or harmonics) of the chamber or cavity. When this occurs, the
resonance causes an amplification of the edge tone which makes it capable of creating very loud, tonal
sounds.

What to look for...

Helmholtzresonators and basic cavities varyin shape, butgenerally will be asmall opening or slot witha
cavity behind. Ingeneral, flanged cavities (Helmholtzresonators), as shown part a) of Figure 2, or cavities
which have substantial depth (D) compared to the opening size (L), as shown in part b) of Figure 2, are the
most problematicinterms offlow-induced noise. Shallow cavity systems, where the depth of the cavityis
smaller than the opening size as shown in part c) are typically not problematic.

a) b) c)

T ZZZZZZA C ) ﬂ( A
D
D ¥
= L =
¥ Shalll_(;va C:Iavity
>
L «— ( )
Helmholtz Deep Cavity
Resonator (L/D=1)

Figure 2: Simplified schematic of different cavity types, consisting of a) a traditional Helmholtz resonator, b) a deep
cavity (L/D<1), and c) a shallow cavity system (L/D>1).

The most common architectural features of concern for cavity resonance are slots and gaps between cladding
panels, open-ended hollow tubing, building maintenance unit tracks, and facade corner details. Mullion
connections are also occasionally susceptible to cavity resonance due to the as-built construction conditions.
Occasionally, gaskets or seals shownin architectural drawings can be damaged, installed incorrectly, or
missingaltogether,and thefinished structure cangenerate annoying aeroacoustic noiselevels. We
recommend careful installation and inspection of the gaskets to avoid costly repairs.
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Figure 3: Example of a) a corner mullion cavity with no gasket shown, and b) a mullion cavity sealed with a gasket.

Confined geometry having dimensions less than 3 m, that are exposed to wind flows across the opening

should be reviewed for the potential for noise generation. Risk of noise depends strongly on the ratio of
cavity volume to opening size.

Best Practices for Mitigation

Itis possible to predict the potential for a tonal sound to be created by these systems, and prevention and
remediation can be incorporated into building design. Risk of flow-induced cavity noise can generally be
mitigated by capping, sealing or obstructing the cavity openings, and/or by filling the cavities. Often changing

the width of the opening relative to the cavity volume can shift the resonant frequency away from common
wind speeds.

Where cavity geometry cannot be altered, a possible secondary approach is to disrupt the oscillating airflow
at the cavity opening using mesh or brush strips across the hole or slot.

It should be noted that small holes and openings less than '2.” orless in diameter on the structure exterior to
facilitate drainage are generally not problematic, but should bereviewed to assessrisk. If possible, locate
drainage holes for hollow architectural elements in areas that are least exposed to wind.
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Perforation Noise

Perforation noise is caused by wind blowing through or along a repeating pattern of holes or openings in a
flat plate. The interaction between the wind and the perforations can generate tonal sounds. In addition,
wind flow passing over thin, sharp panel edges can produce audible noise at high frequency due to a

shearing of the wind flow.

Mechanism

Perforation noiseis quite complex, andis the least defined mechanism of the common sources of
architectural wind-induced noise. Noise generation is influenced significantly by the percentage of the panel
thatis open, pressure differential fromone side tothe other, perforation sizes, spacing, and plate thickness,
as well as the wind speed, angle of attack, and turbulence. The mechanismis aninteraction between the
jetletsofairthrough the perforations, andifthe perforationsarerepeated overasubstantial area, the
mechanismis reinforced. Cumulative noise generated by the perforations canreach audible and annoying
levels.

What to look for...

Large flat surfaces with a highly repetitive pattern of holes or slots are the most problematic. Perforation
patterns of relatively small, round holes that are exposed to high wind flow have the highest risk of noise.
These geometries are quite often found as balcony railings, sunshades, mechanical screens, trellis elements,
crown elements, etc.

Generally, perforations openings largerthan100mm (4-inches) are not expected to have a highrisk of
generating noise.

Best Practices for Mitigation

Wind tunneltestingis presently theonlyviable techniqueforaccurately determiningreal-world behavior of
these phenomenainadvance of construction, due to the complexities of the physical mechanism. Ifhighly
exposed perforated materials are tobe usedin the design, potential risk of tonal wind-induced noise from
these materials may be reduced though the implementation of one or more of the following techniques.

Based on our aeroacoustic testing experience, we recommend that the design of any perforated panels:

¢ Avoiduniformlysized openingsofagivenshape,infavourofopenings withavarietyofsizes.In
ordertodisruptthe noise generating mechanism, openings should have a25-35% variationinsize as
compared to their nearest neighbors, and patterns should use 3-4 different opening sizes. It should
be noted that other hole size variation rates, such as doubling or halving of adjacent opening sizes,
are typically less effective inreducing potential risk than the 25-35% variation cited above. Amore
gradual variationin hole size,i.e. changing opening size from 25mm to 12mm gradually over several
feet, offers some benefit as compared to uniformly sized openings, but these designs oftenstill carry
elevatedlevels ofrisk. RefertoFigure 4forconceptual examples of perforation patterns and
associated risk for wind-induced noise.
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Figure 4: Conceptual Example of Perforation Patterns and Degree of Risk for Wind-Induced Noise

e Avoid round openings, in favour of other opening shapes (i.e. triangles, rectangles, hexagons, etc.), as
circular perforations tend to be more susceptible to generating wind-induced whistles and tones.

o Increasethesize of perforations. The use of larger openings generally has alower degree of risk as
compared tosmalleropenings. Panels withverylarge openings (e.g. 100mmorgreater) have
significantlylowerlevels ofrisk, while smalleropenings (on the order of 10mm) have the highestrisk.

o Ifonlyone side of the panel will be exposed to wind, panels with punched or formed openings are
preferred (as opposed to waterjet orlaser cut openings), orienting the panels withtherounded edge
towards the wind.Figure 5below shows examples oftworound perforated openings thatwere
previously tested by RWDI with a) sharp edges produced by water-jet cutting, and b) rounded edges
produced by punching. These two panels tested underidentical conditions produced significantly
differentresults, with the water-jet cut panels resultinginmuch more pronounced whistling noise.
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Figure 5: Examples of two round perforation openings manufactured using a) water-jet cutting, and b) punching.

¢ Usealternate materials, suchas woven metal mesh, whichgenerallycarryalowerlevel of riskfor
wind-induced noise as compared to perforated metal. RWDIl have tested samples of some of these

types of meshes, and those tested have had alowlevel of risk for wind-induced noise.

o If the above recommendations cannot be implemented, airflow through the perforations can be
reduced orblocked using a solid backer panel. Ifdesired, the backing panel canbe made of Perspex
orothertransparent/translucentmaterials tomaintaindaylighting. Note that thisapproachcanlead
to significant issues related to cleaning and dirt/dust retention.

Implementingthe aboverecommendationsinthedesignwillincrease thelikelihood ofapositiveresultin

subsequent wind tunnel testing.
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Vortex Shedding

Vortex shedding can produce an acoustic source due to the alternating flow occurring in the wake of
cylinders and other bluff bodies. Aeroacoustic noise generated by vortex shedding tends to be less intense

than for cavity resonance. However, vortex shedding is a common source of flow-induced vibration.

Mechanism

As afluidflows past ablunt object, vortices areformed. Thesevortices oscillateinaveryregular patternfrom
one side of the object to the other at arate directly proportional to the flow speed, and the width of the blunt
object (i.e. the dimension perpendicular to flow). When the frequency of vortex shedding is similar to the
frequency of resonant structural mode(s) of nearby components such as the bluff bodies themselves or
attached structural components, resonance occurs.

What to look for...

Any long, flexible, blunt objects are asource for vortexshedding. The most common architectural features
arenormallyfound as elements of atrellis orsunshade, exposed structural truss members, tensioned cables,
orantennae, toname afew examples. The object does notnecessarily have tohave acircular cross section,
but must allow wind to pass on all sides.

As ageneral rule of thumb, any flexible spans, approximately 650 mmindiameter orless, have the potential
to generate noise caused by vortex shedding.

Figure 6: Example of exposed canopy sun-shade tubes with potential for vortex shedding
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A.3.3 Best Practices for Mitigation

In order to mitigate vortex shedding, RWDI typically look at the following options:

e Reducetheunsupportedlength of the elements. Shortening the span canshift the resonant
structural mode frequencies well above the vortex shedding frequencies expected on-site;

¢ Increase the diameter/cross-section of the elements. Increasing the cross-section has the effect of
both increasing the natural frequency of the structure, and decreasing the vortex shedding
frequency;

e Divertorblock significant wind flow over and around the elements, or disrupt the flow around the

object using a variety of techniques such as; spoiler plates, helical strakes, etc.

Applicability of Aeroacoustic Review Results

Aeroacoustic design reviews, and the study of wind-induced noise (i.e., aeroacoustics), are intended to help
reduce the incidents of potentially problematic wind noise under common wind conditions. However,
regardless of the results of the study and implementation of any recommendations, we cannot guarantee
that all potential wind-induced noise will be identified or eliminated. The reason for this uncertainty is that

the nature of aeroacoustic issues can be very complex.

Theresultsofanaeroacoustic assessmentpertaintothedrawingsreceived by RWDI. Othersources of wind-

induced noise may exist, but are beyond the scope of the current study. For example:

e Shakingorrattling of componentsis common on many structures andis best addressed through
good workmanship to ensure seals and fasteners are properly installed.

e Broadband noise due to airflow over architectural elements is to be expected, and will increase with

an increase in wind speeds. This is normal, and cannot be avoided.

o Someas-built conditions (e.g., slots, holes or cavities) may occurthat were notrepresentedinthe
drawingsreviewed. These conditions are beyond the current scope of workandarebest addressed
by good workmanship and field inspection during construction.

rwdi.com Page A 8



APPENDIX B

rwdi.com



Eeature (1)

- Perforations in L-Shaped Sunshade Fins



500

500

© COPYRIGHT COX ARCHITECTURE PTY LTD

ANY FORM OF REPRODUCTION OF THIS DRAWING IN FULL OR IN PART WITHOUT THE WRITTEN
PERMISSION OF COX ARCHITECTURE PTY LTD CONSTITUTES AN INFRINGEMENT OF COPYRIGHT
— —

T T T T T T e e T e e e o o SO0 e e e e e v =

B e e e e Y T Y e e Y e T T Ve

LOCATION PLAN

=
L}

FS302 Large Sunshade R Y

. F016063-T6 MO08x25 Screw Stainless Steel A4-70_FA 56 LAY

- " i ;;.F
343.265.167.75 (shown) F;%ggétom Bronze Hexagon Socket Countersunk Head LO1 e

(refer SFS-PSA-00-SD-FC34XX Into Tapped Hole With Loctite Applied \
series for sunshade type/locations) i

FS 902 6mm Alum. Sunshade Mullion Plate
_F016061-T6
P.C. Custom Bronze

\ AL 02 "3mm Thick Alum. Alignment Plate Alum. Sunshade Brackét_FS 901 1-1
[

., F 0l . Grade 3003-H14 150x80x10.2, 6061-T6, FO1

" P.C. CustomBronze P.C. CustomBronze
YY345C YY345C \

A 55 M08x20 Screw Stainless Steel A4-70

o L

|, ‘ N . L 01  Hexagon Socket Countersunk Head

o <PO-i ENTIAL PERFORATION NOISE ) " Into Tapped Hole With Loctite Applied

], _: 0
\ o
= a|

4mm Thick Aluminium Sheet AL04"
Perforated, Grade 3003-H14 FO01. 1\ VE RTI CAL S ECTI O N
PC CUStom Bronze = - @ DUMMYSTACK \]OlNT Scale 12 | Rev Amendments Date

FIRST ISSUE FOR APPROVAL 02.04.20
ISSUED FOR CONSTRUCTION 15.07.20

> o

190.53

GENERAL NOTES:

CONTRACTOR AND SUB-CONTRACTORS SHALL VERIFY ALL DIMENSIONS OF THIS
DRAWING AND SITE CONDITIONS PRIOR TO ANY WORK COMMENCING.

2 ¥ i , i GHALL NOT COUNENCE ANY WORKS PRIOR T THE RETURN GF APPROVED HOP
S 306 Cladding Top Cover FS 202 Sill Transom S o iy
FIGURED DIMENSIONS TAKE PRECEDENCE OVER SCALES DIMENSIONS.
F 01 n 6063'T6 F 03 6063_"’6 THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH ALL RELEVANT CONTRACTS,
- -+ . ; SPECIFICATIONS, DRAWINGS AND CONSULTANT DOCUMENTS.
PC Custom Bronze r . - . P.C CharC0a| Peal’| COPYRIGHT OF THIS DRAWING IS VESTED IN THE PRINCIPAL
289 YY345C SE 02 Weatherseal S|||Cone . NOTE: ALL REVISIONS TO DRAWINGS WILL BE CLOUDED AND TAGGED

Sar -t YY237A STRUCTURE NOTES:
STRUCTURAL ELEMENTS SHOWN IN ARCHITECTURAL DRAWINGS ARE INDICATIVE ONLY
BlaCk DC 791 AND INCLUDED FOR SPATIAL CO-ORDINATION PURPOSES ONLY.

. ) r . FOR FULL STRUCTURAL DESIGN INCLUDING SUPERSTRUCTURE, BOWL STRUCTURE,
Cladding Sunshade FS 303 FA49'#12x19mm S.Steel A4/70 Csk eI AL 0 Lot ot Lbte

ENGINEER'S REPORT.

i FINALENGINEERING CONNECTIONS AND MEMBER TYPES TO MATCHARCHITECTURAL
6063-T6 | F 01 .. 300 , Self Tapping screws RS
-, - At Max 300m m Ctrs REFER TO SERVICE ENGINEER'S DRAWINGS FOR LOCATION OF S.D.F BOXES, GPO'S AND

P.C. CustomBronze
YY345C

SKIRTING DUCTS. REFER TO SERVICES ENGINEER'S DRAWINGS FOR CO-ORDINATION OF
SLAB & WALL 'BLOCKOUTS' AND 'CORED' PENETRATIONS.
REFER TO HYDRAULIC ENGINEER'S SERVICE PLAN FOR LOCATION OF SUB-FLOOR SERVICE]

N 'FS401 Gutter Sleeve REFER T0 MECHANICAL ENGINEER'S DRAWINGS AND SLIOP DRAWINGS 10 CONFIRM SIZES
o OF ALL DUCT PENETRATIONS AND LOUVRE OPENING SIZES.
. F066061-T6 DUCTS, GRILLES, PLANT AND CEILING PLENWMS. | ATIONS AND BUILDING INOF
e ¢ o o e o - ) . Chromate BULD INHIGH LEVEL OPENINGS FOR PLENUMS IN CEILING SPACES; REFER TO MECHANICA
] ( e [ S e FOR APEITCNAL SETOUT NEORKATION A ERE 0 DIVENSONRG SHOWN, REFER T0
(&Rer 8PP ENTRYBLFC3aXX ‘s 203 Head B B e S A OO
— FS 203 Head Transom om
series for sunshade type/locations) . F03  6063-T6 B3 PRINT IN COLOUR
' " P.C. Charcoal Pearl Y
-0 «HHN
YY237A 2 -
Infrastractrs —
I“SWH:.E.:LH [T H#L L.ﬂ. H D
S 314 Backpan Rear Channel Cox Architecture Aurecon
. - _ Level 6, 155 Clarence Street, 116 Military Rd, Neutral Bay,
£A 48 #12x25mm S. Steel A4/70 Pan Head .F 03 ,6063°T6 Sy Nowaom wsala s
Self Tapping screws at max 300mm ctrs P.C. CharcoalPearl F+ 612 5264 5044
" YY237A www.coxarchitecture.com.au WWW.aurecongroup.com
. . Nominated Architects
'SE 02 Weatherseal Silicone il
Black DC 791 { Yend
- ! " b o
{ ASPECT Studios Pty Ltd
. . . I Y Level 1/78-80 George St,
. . fern, , 3 li
Typical Cladding Extrusion_FS 307 ST 01 1.2mm Galvabond Backpar T e socs ragp

6063-T6 F 01
P.C. Custom Bronze ™ g

YY345C

.SE02 fixedwith4.8mmdiaS.S Blind Pop Rivets o aspect-studios. com

FES 505‘C|add|n Bracket . . sydney@aspect-studios.com
= g Sealed with Black Weatherseal Silicohe —

..F 01 , 6061-T6, Full Height of Cladding
P.C. Custom Bronze
YY345C

Consultants/Subcontractors
Facades
NAME: PERMASTEELISA
ADDRESS: 13-15 Governor Macquarie Drive, Chipping Norton NSW 2170
TEL/FAX: (02) 9755 1788

L

WEBSITE: www.permasteelisagroup.com

EMAIL: info.au@permasteelisagroup.com
IN 01 Rockwool Insulation
. 100mm 60kg/m3 i
isciplin
P FACADE
projec! No.
91186
Project

Sydney Football Stadium
Redevelopment

Driver Ave, Moore Park
NSW, 2021
223

rPhase:
DETAILED DESIGN

Document Control Status:

FOR CONSTRUCTION

¥ FA 48 #12x25mm S. Steel A4/70 Pan Head

L L N S, N S, S N N . N L N S, W

Drawing Title
I'.I 1\ 5 _Self Tapping screws, 2 per Bracket connection DETAILS
= i -SECTION CW-01
ll lll. -STACK JOINT AT OPEN AIR/CLADDING
11 AL DRAWING SHEET praw. RV
o “ ! ':l. Checked by: J.L (w
, . \ Designed by: Pisa PTY ;_ D§8:20_04_02 3
-~ - . ' ‘ [ Approved by: 3]s Revision:
%S-/Z‘BMW I .. ¥ e e — -..=‘-‘:-‘__ . ‘w Drawing Number:
(refer SFS-PSA-00-SD-FC34XX Ny, A SFS-PSA-01-SD-FC62XX13
series for sunshade type/locations) N, ek ':r



http://www.coxarchitecture.com.au/
http://www.aurecongroup.com/
http://www.aspect-studios.com/
mailto:sydney@aspect-studios.com
http://www.permasteelisagroup.com/
mailto:info.au@permasteelisagroup.com

17.

19.

24.

29.

34.

35.

36.

37.

38.

39.

SUN SHADE PERFORATED...

PANEL TYPE

Count

343.422.167.258.P

40

422.343.258.167.P

40

422.500.258.350.P

40

500.422.350.258.P

40

500.500.167.258.P

24

500.500.258.167.P

24

500.500.258.350.P

24

500.500.350.258.P

24

500.500.350.350.P

344

500.500.350.350.P.X

HORIZONTAL END
500 mm

20

Grand total: 620

STANDARD SUNSHADE - PERFORATED

1461 - 2210mm

.i-'

REFER TO FACADE GRID DIVISION

—

500

PLAN
SCALE 1:10

ANODISED ALUMINIUM

mm EXTRUDED PROFILE
WITH DOWNSTAND

i

HORIZONTAL START

=11

nRrtacrmen renE

purfamatod zomiz

L 1 1 1 T
75 1! | |

TYPICAL PERFORATIONDETAIL

R w=Th /
] -'H.‘_ d_,."‘ L
b s . Tad
H_“--‘ \--‘rr-’ w-.‘I;d_.- "-'l
il B AR Tk rll |II = =
"ﬁ,.r] =" cialmass siw

o Tif __________________ _:

I 12.50 9.20 12.50 I

| |

| 1 J 1 I

| Lo [ I

| | TTT T I | |

i pe==jle==sglaen il !

| EE

T [ N "¢ 1

| 1

| mI:— A=t =+ = POTENTIAL PERFORATION NOISE

]

|

|

|

|

SCALE1:1@ A0

500.00

500mm FIXED EXTENSION CAN OCCUR AT
START OR END CONDITION. REFER TO AR33

SERIES FOR EXTENSION DIRECTION

1461 - 2210mm

S
| H
| B
I g8
| ]
[

REFER TO FACADE GRID DIVISION

—

PLAN
SCALE1:10

500.00

ELEVATION
SCALE1:10

PLOT STAMP DATE: 2610512020 9:41:22 AM

500.00
1Il
_________ 1 &
| £
o
I oalz
I
2
! g
_________ d e
500.00

POTENTIAL PERFORATION NOISE |
ELEVATION SECTION
SCALE 1:10 SCALE 1:10
PANEL TYPES CONTAINING 'E' EXTEND 500MM
BEYOND STANDARD LENGTHAT FACADE GRID
SUN SHADE EXTENDED TYPES FACADE GRID —=; ' ! : '
PANEL TYPE Count ! ! . . , ' g
— o ] e R -
8.[265.265.75.75.E 76 — ’ b— ; : : -
21.[422.500.75.75.E 20 = — ; ;
22.422.500.75.75.E.X 2 L | :. : o I ;——:—
26.500.422.75.75.E 20 T : | i : ' 5 - -
27.[500.422.75.75.E.X |2 i E I Jok i ! | |
Grand total: 120 : ; [ : i -
i i i
«  265.265.75.75.E 3
<~ 265.265.75.75.E £

i
s
.
“
L
L
a
e =,
iy
£
-
N
- ~
-
L T
L. -
a,

=

3D - SUNSHADES - PERFORATED

SCALE
-
-
-
T
=
e
" Y
S
-
w
L LY
~
b ~
~
—_ b
L
3
]
4
4
4
—

3D - SUNSHADES - EXTENDED

SCALE

© COPYRIGHT COX ARCHITECTURE PTY LTD

PTYL OF COPYRIGHT
Rev Amendments Date
1 [Issued For Information 22.05.2020

GENERAL NOTES:

CONTRAGTOR AND SUB-CONTRACTORS SHALL VERIFY ALL DIMENSIONS OF THIS
DRAWING AND SITE CONDITIONS PRIOR TO ANY WORK COMMENCING.

ALL SHOP DRAWINGS SHALL BE SUBMITTED TO THE ARCHITECT, THE MANUFACTURER
SHALL NOT COMMENCE ANY WORKS PRIOR TO THE RETURN OF APPROVED SHOP
DRAWINGS SIGNED BY THE RELEVANT CONSULTANT.

FIGURED DIMENSIONS TAKE PRECEDENCE OVER SCALES DIMENSIONS.

THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH ALL RELEVANT CONTRACTS,
SPECIFICATIONS, DRAWINGS AND CONSULTANT DOCUMENTS.

COPYRIGHT OF THIS DRAWING IS VESTED IN THE PRINCIPAL
NOTE: ALL REVISIONS TO DRAWINGS WILL BE CLOUDED AND TAGGED
STRUCTURE NOTES:

STRUCTURAL ELEMENTS SHOWN IN ARCHITECTURAL DRAWINGS ARE INDICATIVE ONLY
AND INCLUDED FOR SPATIAL CO-ORDINATION PURPOSES ONLY.

FOR FULL STRUCTURAL DESIGN INCLUDING SUPERSTRUCTURE, BOWL STRUCTURE,
'SUBSTRUCTURE SIZES & DETAILS, SLAB SIZES & DETAILS, SUB-SOIL & SHORING
DETAILS, COLUMN | STRUCTURAL WALL SIZES & DETAILS REFER STRUCTURAL
ENGINEER'S REPORT.

FINAL T
INTENT.

NOTES:

REFER D.F BOXES, GPO'S AND
SKIRTING DUCTS, REFERTO SERVICES ENGINEER'S DRAWINGS FOR CO-ORDINATION OF
SLAB & WALL BLOCKOUTS' AND 'CORED'PENETRATIONS.

REFER TO HYDRAULIC ENGINEER'S SERVICE PLAN FOR LOCATION OF SUB-FLOOR SERVICE]
REFER TO DOOR SCHEDULES FOR DOOR HARDWARE AND FURNITURE DETAILS,
REFER TO MECHANICAL ENGINEER'S DRAWINGS AND SHOP DRAWINGS TO CONFIRM SIZES
OF ALL DUCT PENETRATIONS AND LOUVRE OPENING SIZES.

REFER TO MECHANICAL ENGINEER'S DETAILS FOR PENETRATIONS AND BUILDING IN OF
DUCTS. GRILLES, PLANT AND CEILING PLENUMS.

BUILD IN HIGH LEVEL OPENINGS FOR PLENUMS IN CEILING SPACES; REFER TO MECHANICA}
ENGINEER'S DRAWING.

FOR ADDITIONAL SETOUT INFORMATION WHERE NO DIMENSIONING SHOWN, REFER TO
REFERENCE TAGS FOR DETAILED ARCHITECTURAL DRAWINGS.

REFER TO ARCHITECTURAL SPECIFICATION, SCHEDULES AND ROOM DATA SHEETS FOR
FF&E AND FINISHES CODES FOR FURTHER DETAIL AND OTHER MISCELLANEOUS ITEMS,

PRINT IN COLOUR

'

I.S frsraire
Lo d

Cox Architecture

Level 6, 155 Clarence Street,

Sydney, NSW 2000, Australia

T+ 61292679599

F + 61292645844

‘www.coxarchitecture.com.au

Nominated Architects

Joe Agius no. 6491
Russell Lee no. 6367

g

C O \
ASPECT Studios Pty Ltd
Level 1/78-80 George St,

Redfern, NSW, 2016, Australia

T+ 6129699 7182

www.aspect-studios.com
sydney@aspect-studios.com

BSPECT Shadid

FOHN
HOLLAND

Aurecon

116 Military Rd, Neutral Bay,
NSW, 2089

T+ 61 29465 5599

www.aurecongroup.com

ourecon

Consultants/Subcontractors

Roof Structure

NAME:

& Super Structure

COX Architecture

ADDRESS: Level 6, 155 Clarence S, Sydney, NSW, 2000, Australia
TELIFAX: (02) 9267 9599

WEBSITE:  www.coxarchitecture.com.au

EMAL  sydney@coxcomau
COX
[Biscipine

ARCHITECTURAL

Project No.

218018.00

Project
Sydney Football Stadium
Redevelopment

Driver Ave, Moore Park
NSW, 2021

Phase

DESIGN DEVELOPMENT

Bocument Control Status:

FOR INFORMATION

Drawing e

ARCHITECTURAL SERVICES -
FACADE DETAIL - SUNSHADE
DETAILS SHEET 03

7D DRAWING SHEET |Drawn

Author

Checked by: SK.

Date: 22.05.2020

Approved by: AR SRevlsiohi b
[Brawing Number: oI

Designed by:  SH

L

SFS-COX-01-DR-AR60XX08

‘Cox Architecture Pty Lid ACN 002 535 891



http://www.coxarchitecture.com.au/
http://www.aurecongroup.com/
http://www.aspect-studios.com/
mailto:sydney@aspect-studios.com
http://www.coxarchitecture.com.au/
mailto:sydney@cox.com.au

Eeature (2)

- Vortex Shedding Across L-Shaped Sunshade Fins



© COPYRIGHT COX ARCHITECTURE PTY LTD

ANY FORM OF REPRODUCTION OF THIS DRAWING IN FULL OR IN PART WITHOUT THE WRITTEN
PERMISSION OF COX ARCHITECTURE PTY LTD CONSTITUTES AN INFRINGEMENT OF COPYRIGHT

1)

FC62XX12 ./ SIMILAR LOCATION PLAN

S 1\ VERTICAL SECTION
. @ OPEN AIR FACADE CANTILEVERED x3 SUNSHADES Scale 1:16

I_I_P_l—l_'_l_
| | 265.265.75.75E

R 23 I

I—l-’—-—l-—l-—l-—

SIMILAR

500

422.343.258.167P | ] \

p— ]
. o — ——
v —

=TT X SiMILAR

1482

500

ReV TITETTOTITETTt Date
0 IRST ISSUE FOR APPROVAL .07.20

2717

VARIABLE
REFER
STRUCTURAL \

500

T T T
]
i
|
,Luf”1J

GENERAL NOTES:
CONTRACTOR AND SUB-CONTRACTORS SHALL VERIFY ALL DIMENSIONS OF THIS

*
DRAWING AND SITE CONDITIONS PRIOR TO ANY WORK COMMENCING.

R E F E R ALL SHOP DRAWINGS SHALL BE SUBMITTED TO THE ARCHITECT, THE MANUFACTURER
SHALL NOT COMMENCE ANY WORKS PRIOR TO THE RETURN OF APPROVED SHOP
DRAWINGS SIGNED BY THE RELEVANT CONSULTANT.

ST R U CT U RAL FIGURED DIMENSIONS TAKE PRECEDENCE OVER SCALES DIMENSIONS.
THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH ALL RELEVANT CONTRACTS,

DRAWING 1
ﬁ)’ [
X

*

500

SPECIFICATIONS, DRAWINGS AND CONSULTANT DOCUMENTS.
T COPYRIGHT OF THIS DRAWING IS VESTED IN THE PRINCIPAL

NOTE: ALL REVISIONS TO DRAWINGS WILL BE CLOUDED AND TAGGED

-L%/ﬁ -RL 69150

STRUCTURE NOTES:
STRUCTURAL ELEMENTS SHOWN IN ARCHITECTURAL DRAWINGS ARE INDICATIVE ONLY
AND INCLUDED FOR SPATIAL CO-ORDINATION PURPOSES ONLY.

FOR FULL STRUCTURAL DESIGN INCLUDING SUPERSTRUCTURE, BOWL STRUCTURE,
SUBSTRUCTURE SIZES & DETAILS, SLAB SIZES & DETAILS, SUB-SOIL & SHORING
DETAILS, COLUMN / STRUCTURAL WALL SIZES & DETAILS REFER STRUCTURAL
ENGINEER'S REPORT.

FINAL ENGINEERING CONNECTIONS AND MEMBER TYPES TO MATCHARCHITECTURAL
INTENT.

NOTES:

REFER TO SERVICE ENGINEER'S DRAWINGS FOR LOCATION OF S.D.F BOXES, GPO'S AND
SKIRTING DUCTS. REFER TO SERVICES ENGINEER'S DRAWINGS FOR CO-ORDINATION OF
SLAB & WALL 'BLOCKOUTS' AND 'CORED' PENETRATIONS.

S AL L,

N B T

il

Lk - Ca 4 -
L
=L

-y,

REFER TO DOOR SCHEDULES FOR DOOR HARDWARE AND FURNITURE DETAILS,
REFER TO MECHANICAL ENGINEER'S DRAWINGS AND SHOP DRAWINGS TO CONFIRM SIZES
OF ALL DUCT PENETRATIONS AND LOUVRE OPENING SIZES.

REFER TO MECHANICAL ENGINEER'S DETAILS FOR PENETRATIONS AND BUILDING IN OF
DUCTS, GRILLES, PLANT AND CEILING PLENUMS.

BUILD IN HIGH LEVEL OPENINGS FOR PLENUMS IN CEILING SPACES; REFER TO MECHANICA

500

REFERENCE TAGS FOR DETAILED ARCHITECTURAL DRAWINGS.

REFER TO ARCHITECTURAL SPECIFICATION, SCHEDULES AND ROOM DATA SHEETS FOR
FF&E MIOJIINEHES CODES FOR FURTHER DETAIL AND OTHER MISCELLANEOUS ITEMS.

l\ ENGINEER'S DRAWING
FOR ADDITIONAL SETOUT INFORMATION WHERE NO DIMENSIONING SHOWN, REFER TO

PRINT IN COLOUR

0

LOHN

0
VARIABLE
REFER

STRUCTURAL
DRAWINGS

"
o mg-;imnmm —
285.285.75.75 Witk HOLLAND
y o || _

Cox Architecture Aurecon
Level 6, 155 Clarence Street, 116 Military Rd, Neutral Bay,
Sydney, NSW 2000, Australia NSW, 2089

o T+ 6129267 9599 T + 61 29465 5599

3 l— F + 61 2 9264 5844

W e e b e o e e e— W www.coxarchitecture.com.au www.aurecongroup.com

5

Nominated Architects

Joe Agius no. 6491
COX aurecon

!" Vil g it

500.500.76:25;. {5
A

%}._._ ~

ASPECT Studios Pty Ltd
Level 1/78-80 George St,

Redfern, NSW, 2016, Australia

T + 61 29699 7182
www.aspect-studios.com

24 ™

4500

Consultants/Subcontractors
Facades
NAME: PERMASTEELISA
ADDRESS: 13-15 Governor Macquarie Drive, Chipping Norton NSW 2170
TEL/FAX: (02) 9755 1788
WEBSITE: www.permasteelisagroup.com
EMAIL: info.au@permasteelisagroup.com

60/7/1.5 PANEL MODULE HEIGHT
1890

500

REFER TO HYDRAULIC ENGINEER'S SERVICE PLAN FOR LOCATION OF SUB-FLOOR SERVICER

0

DisciEIine

0

FACADE

5

Project No.

J1100

Sydney Football Stadium
VARIABL Redevelopment
REFER Driver Ave, Moore Park

Project

00

STRUCTURAL NSW, 202t

5

" UCTAILED UEOIGIN

DRAVYHG nase

,/ *VARIAB E FOR APPROVAL

REFE
STRUCTURAL

Drawing Title

DETAILS
-SECTION CW-01

Lo
m Document Control Status:
(Q\V
—i

VARIABLE
DRAWINGS

do PANEL

MODULE HEIGHT
500
S

Ev. ‘RL 64650 DRAWING “OPEN ATR FACADE CANTILEVERED X3 SUNSH
[AT DRAWING SHEET
LO 8 ::{" :.. . Bt l'.:' "-.'"' y Checked by: J.L QN’2:.‘:;.:].6@ Al,
ﬂ- n * Designed by: PisaPTY 2'020_07_22
[Approved by: 1S Revision: 0
Drawing Number: Nort]
SES-DSAQ1_SD_ECRIXX12 ]

0d

Co Pty Ltd ACN 002 535 891



http://www.coxarchitecture.com.au/
http://www.aurecongroup.com/
http://www.aspect-studios.com/
mailto:sydney@aspect-studios.com
http://www.permasteelisagroup.com/
mailto:info.au@permasteelisagroup.com

Feature (3)

- Slot Cavities In Curtain Wall Aluminium Extrusion Panels
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- Cables Supporting the Glass Canopy
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